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	PREFACE

	 

	 “…the characteristics of great theoretical achievements [are] clear foundations, consistency with many observed facts, unification of theories which previously appeared as fundamentally distinct.”

	Edmond Malinvaud (1977, p.vii)

	 

	 

	The term I came up with is “conundrum economics”. The heretofore nameless phenomenon refers to analysis with models that lack the capacity to accommodate, at least coherently, the existence of the activity being studied. The urge to name that curious practice became acute with the juxtaposition of the macro thinking that dominates modern graduate-school curriculums and the devastating 2008-09 extreme instability. The Great Recession is broadly understood to have been the most perilous market breakdown since the 1930s. 

	 

	A deeply troubling conundrum of the consensus New Neoclassical Synthesis (aka the market-centric dynamic stochastic general-equilibrium model class) is its inability to accommodate the six million involuntarily lost jobs that occurred during the Great Recession. Barro formulated his famous critique of arbitrarily suppressing wage recontracting lest we forget that the nonexistence of forced job loss is a requirement of market-centric general equilibrium. Given the nature of mainstream modeling, no endogenous market friction has been able to overturn the rational decision rule requiring an employee to choose a wage cut, rather than job loss, if the reduced wage does not violate his or her opportunity costs. Consensus theory becomes a conundrum exercise whenever tasked to explain contraction phases of business cycles, which always feature substantial incidence of involuntary job loss and consequent unemployment.

	 

	Conundrum macroeconomics is best understood as the result of the century-long conflict between two model-building methodologies. One side has usefully emphasized analytic rigor, coherently modeling aggregate behavior guided by optimizing market exchange organized around general equilibrium. The other has usefully stressed stabilization relevancy, positing wage rigidity in order to link spending disturbances and job- and output-instability and thereby justifying discretionary management of nominal demand. The arguments of each side are largely valid, a tricky situation that has motivated an enduring macro civil war. If the two approaches remain unreconciled, the pendulum of theoretic dominance will continue to swing between the opposing camps, assuring that the promise of macroeconomics will remain unfulfilled.

	 

	This eBook demonstrates that there is no inherent conflict between the analytic rigor of rational exchange organized by dynamic general equilibrium and the stabilization relevancy provided by meaningful wage rigidity. Reconciliation is made possible by the generalization of optimizing exchange from the marketplace to the workplace, surely an intuitive innovation. Arbitrarily restricting price-mediated transactions to the marketplace turns out to be the principal reason why, since the Second Industrial Revolution, coherent macro models have not been up to the task of elucidating recurring, costly instability in specialized economies.

	 

	The truncated scope of rational exchange has, for some time, been poisoning the macroeconomic well. Beyond the failure to come close to adequately explicating the 2007-09 (or any other) recession, it is alarming that obvious shortcomings of modern macro thinking have been generating, for some time now, deep dissatisfaction among the next generation of economists. The bleak message of David Colander’s (2005, p.180) survey of and interviews with graduate students at seven top-ranked economics programs in North America is that new customers are rejecting the product: “In the interviews, macro received highly negative marks across schools. A typical comment was the following: ‘The general perspective of the micro students is that the macro courses are pretty worthless, and we do not see why we have to do it, because we don’t see what is taught as a plausible description of the economy. It’s not that macroeconomic questions are inherently uninteresting; it is just that the models presented in the courses are not up to the job of explaining what is happening. There’s just a lot of math, and we can’t see the purpose of it.’” Another student was more succinct: “Macro sucks.” (Colander (2007), p.174) A central message of the GEM Project is that the costs of counterfactually restricting macro theory to a single (market) venue of exchange are profound and broadly debilitating.

	 

	Generalized-Exchange Macroeconomics is the culmination of a personal research program pursued, with varying urgency, since I studied labor economics with the late Frederick Harbison at Princeton and subsequently taught at MIT. Harbison’s deep insight was that, in large establishments, the workplace is best understood as a venue of optimizing activities, with a detailed set of constraints and mechanisms of exchange, producing results that are distinct from the market-driven wage optimization of relatively small firms. After MIT, my additional interest in stabilization policy led me to the research staff of the Federal Reserve Board at an exciting time. The central bank was mired in the stagflation crisis. The coexistence of a powerful price-wage-price spiral and rising unemployment strained to the breaking point the Fed’s capacity to understand and effectively stabilize the economy.

	 

	I was asked to organize and supervise the Wages, Prices, Productivity Section, the research group newly established at the Fed to figure out the stagflation problem. After several talented economists were assembled, we initially set out to discover why, especially in the circumstances of high and rising unemployment, nominal wage adjustments appeared to be incorporating the large run-up in commodity prices that characterized the early 1970s. We particularly needed to know whether our econometric findings were temporary or reflected a permanent feature of the economy, requiring work on a plausible explanatory theory to complement the empirical analysis. The research led to pioneering a class of modeling that later came to be known as efficiency-wage theory, featuring a nonmarket (workplace) venue of rational price-mediated exchange.1 We came to understand that explaining optimizing behavior in the workplace venue was necessary to support the proper construction of policy-relevant monetary theory.

	 

	The Fed Board, at that time, was in crisis and little valued publication by economists actively involved in policymaking. But I did make time to write two quick articles that, drawing from the research conducted by my group, effectively captured the nature of subsequent morale-centric efficiency-wage theory (“A Theory of Downward-Rigid Wages and Cyclical Unemployment” appearing in 1977 and “Money Wage Determination in Post Keynesian Analysis” in 1980). Somewhat later, after leaving Washington, I pulled the various strands of the early research on labor pricing and use into a book (The Price of Industrial Labor: The Role of Wages in Business Cycle and Economic Growth, 1984) that derived optimal firm labor-pricing conditions in the circumstances of costly, asymmetric workplace information and provided, in retrospect, a remarkably complete analysis of the stagflation problem. (For elaboration, see Chapter 4.) 

	 

	The two papers combined with the 1984 book to introduce a critical class of market-wage rigidity, ultimately rooted in optimal workplace behavior, into macroeconomics and to lay the groundwork for the GEM Project. The long delay between the book and this website was a consequence of a career shift from government to banking and insurance. The relatively unique opportunity for a working economist to be part of executive management and corporate boards of large, for-profit institutions, including an extended period as chair of the compensation and executive committees for a multi-line insurance company, has stimulated my thinking on how specialized firms and economies, particularly their pricing and use of human resources, are best modeled. Hands-on business experience provided fertile context for the coherent modeling of dynamic workplace equilibrium. My continuing interest in such analysis, and its implications for central-bank stabilization policymaking, was also a close fit for another position I held, from 1994 to 2014, as Permanent Secretary of the Federal Advisory Council – a body tasked by the original 1913 Act establishing the Federal Reserve System to advise the Board of Governors on a range of topics including the design and implementation of monetary policy.

	 

	Generalized-Exchange Macroeconomics combines academic, stabilization-policymaking, and corporate-management experience to derive the formal separation of workplace and marketplace venues of optimizing decision rules, constraints, and exchange-mechanisms from axiomatic preferences and technological constraints. The two-venue theory easily complies with Michael Woodford’s (2009, p.269) gatekeeping rule governing consensus macro model-building: “… it is now widely agreed that macroeconomic analysis should employ models with coherent intertemporal general equilibrium foundations. These make it possible to analyze both short-run fluctuations and long-run growth within a single consistent framework.” 

	 

	More generally, the GEM theory satisfies the high model-building standards, quoted above, of Edmond Malinvaud, the late, greatly admired French macroeconomist. The consistency of the workplace-marketplace synthesis with the broad range of stabilization-relevant evidence is beyond the reach of any coherent single-venue theory. Most crucially, the two-venue model class uniquely microfounds meaningful wage rigidity (MWR) and therefore a powerful channel through which nominal demand disturbances induce same-direction movement in employment, production, profit, and investment. (Chapters 2 and 3) 

	 

	GEM modeling also demonstrates an extraordinary capacity to unify a broad range of existing theories, the macro connectivity of which has been heretofore poorly understood. Integration extends to Nobel-Prize winners: Solow’s neoclassical growth model, Akerlof’s asymmetric-information model, Coase’s rational boundaries between firms and markets, Williamson’s new institutionalism; too often forgotten Nobel laureates: Lewis’s two-sector growth model, Simon’s intra-firm organization; under-appreciated theories: mid-century intra-firm labor modeling of Kerr, Dunlop, Harbison, Myers, et al., Chandler’s “new corporate forms” growth model, Olson’s rent-seeking growth model, Okun’s intra-firm optimization modeling, Barro, and Grossman’s Fixed Wage General Equilibrium (FWGE) “Keynesian” consumption model, Jensen’s (Ricardian) income-distribution model, Lazear’s personnel economics, Bernanke’s depression model, Farmer’s confidence model, Stokey’s rational-inaction model; and venerable theories: Edgeworth’s theory of the bargain and Pigou’s externalities analysis.

	 

	GEM thinking can motivate a jump in macroeconomists’ productivity much the way early Keynesian and later New Classical modeling jump-started extended periods of innovative research. My former MIT colleague, the late Paul Samuelson (1986, p.171) got it right: “There’s another reason, I think, why Keynesianism swept the field. It’s the same reason why rational expectations attracts people today. It provided a lot of Ph.D. fodder, a lot of clever models to work on…. Theory is the life-blood of science; if that’s decadent, well that’s the way it is.” 

	 

	What is clearly not decadent is the design of this eBook, and the larger GEM Project in which it is embedded, to be both free and readily available. Macro became a separate branch of economic theory in order to better develop its capacity to provide an effective guide to the stabilization of specialized economies. We know that instability, especially when unchecked, imposes huge costs on society, making the fundamental task of macroeconomists the most important responsibility in all of the social sciences. I believe that Generalized-Exchange Macroeconomics produces a much superior macro roadmap, one that is uniquely coherent and stabilization-relevant, and that it should, therefore, be distributed as quickly and cheaply as possible. This website, the content and construction of which would not have been possible without the able assistance of Shani Schechter, is the manifestation of that belief.

	 

	Chicago, 2015

	
Notes

		[←1]
	 We were not alone. Other macroeconomists independently doing pioneering work on efficiency wages and, ultimately, workplace equilibrium included Arthur Okun, Robert Solow, and somewhat later George Akerlof, Janet Yellen, and Joseph Stiglitz. The obvious quality of the theorists reflected the importance of the problem.
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	CHAPTER ONE

	INTRODUCTION TO 
GENERALIZED EXCHANGE 
MACROECONOMICS

	 

	Macroeconomic stability has for a long time been a cornerstone of the social compact. Our capacity to understand, and design policies to beneficially influence, the aggregate behavior of employment, output, wage income, profits, and inflation is entrusted to macroeconomists. It is a responsibility for which modern theorists have become surprisingly negligent, implicitly colluding to ignore essential parts of the overall story. In the analysis that follows, that neglect is corrected by extending rational price-mediated exchange from the marketplace to the workplace, surely an intuitive innovation. Generalizing exchange in coherent macro modeling uniquely motivates both meaningful wage rigidity (MWR) and the involuntary job loss that results from adverse disturbances in nominal demand. Stabilization relevance is greatly enhanced absent any diminution of analytic rigor.

	 

	Relevance and rigor are both worthy objectives. Stabilization-policy guidance has been sine qua non for macro modeling since its emergence as a separate branch of economics in the 1930s global depression. Meanwhile, the unique power of economic theory, with its special status supporting government, business, and investor decision-making, is inextricably rooted in the formal economic method of optimizing, price-mediated exchange organized by continuous general equilibrium. Most in the profession are justifiably pleased with their coherent methodology. Clarity and persuasive power are significant virtues, as is the capacity to systematically interpret empirical evidence, to distinguish among competing theories, and to predict important economic phenomena. Macroeconomists, however, should be less pleased that their mainstream modeling, rooted in market-centric dynamic general equilibrium, is today mired in a crisis of stabilization irrelevancy unmatched since the 1930s and the ascent of Keynes. 

	 

	The hard fact is that mainstream macro modeling and the theorists who construct and maintain it did not play a significant advisory role during the 2007-09 Great Recession, which was the most challenging instability crisis of their professional careers. The massive policy response to the sharp rise in involuntary job and income loss was grounded in ad hoc Keynesianism. Especially in the United States where the macro disruption originated and was most acute, monetary and fiscal tools were aggressively used to halt and reverse the contraction in total spending that began in earnest during the second half of 2008. Policymakers accepted, without debate, that reductions in nominal demand necessarily translate into lost jobs, output, wage income, and profit, implying the existence of meaningful wage rigidity that cannot be coherently accommodated in modern consensus macroeconomics.

	 

	Early Keynesians, who simply assumed a keystone role for wage rigidity, would have been comfortable with stabilization policymaking in 2008-09; and that’s the rub. The Keynesian modeling constructed by the founders of macroeconomics as a separate discipline has been repudiated, in harsh and unforgiving terms, in the academy and today has little place in consensus thinking.1 Given that history, it is not surprising that prominent scholars are reluctant to emphasize the monetary management of unemployment and instead focus on real disturbances rooted in technology, tastes, or public spending to complement their core emphasis on the control of price inflation. Related confusion about the propriety of the modern use of Keynesian free parameters to suppress wage recontracting, the mechanism by which nominal wages are reduced, is also unsurprising. The analytic muddle associated with the proper design of monetary policy, a bold-relief characteristic of mainstream macro modeling during the post-2007 instability and subsequent sluggish recovery, is not acceptable.

	 

	
		
				BOX 1.1: listening to Kocherlakota and Trichet
 
Narayana Kocherlakota is the President of the Federal Reserve Bank of Minneapolis, the organization that has famously been home to the many of the innovations in market-centric dynamic stochastic general-market-equilibrium (DSGE) theory that helped restore the venerable Walrasian model to consensus status among macro theorists in the academy. Jean-Claude Trichet was Governor of the European Central Bank when he complained that mainstream macroeconomic models were providing stabilization authorities little guidance on how to respond to the macro turmoil in Europe that closely followed the 2008-09 extreme instability in the United States.
 
From Kocherlakota (2010, p.1): “I believe that during the last financial crisis, macroeconomists (and I include myself among them) failed the country, and indeed the world. In September 2008, central bankers were in desperate need of a playbook that offered a systematic plan of attack to deal with the fast-evolving circumstances. Macroeconomics should have been able to provide that playbook. It could not.”
 
Kocherlakota (p.11) goes on to direct remedial research efforts in the direction he believes will eventually support stabilization relevancy: “To a large extent, the progress in macro in the past 25 years has been about being able to solve models that incorporate more realistic versions of the exchange process.” He cites examples of progress on breaking mainstream theory away from requiring that all mutually beneficial market trades occur absent delay by introducing endogenous market frictions. But he overlooks, as do almost all macroeconomists, the innovation that most powerfully pushes rigorous modeling toward more realistic exchange, i.e., the generalization of the exchange process from the marketplace to the workplace. Eliminating arbitrary restrictions on the scope of optimizing exchange permits the crucial reconciliation of the formal economic method and persisting failures of markets to clear. In what follows, generalized exchange will be demonstrated to powerfully, and uniquely, support stabilization policymaking.
 
From Trichet (November 2010): “When the crisis came, the serious limitations of existing economic and financial models immediately became apparent. Macro models failed to predict the crisis and seemed incapable of explaining what was happening to the economy in a convincing manner. As a policymaker during the crisis, I found the available models of limited help. In fact, I would go further: in the face of the crisis, we felt abandoned by conventional tools.”

		

	

	I.  Two-Venue Theorem

	Involuntary job loss is at the heart of the monetary-stabilization muddle. For policymakers, the socioeconomic problems of employment and income loss are central to business-cycle pathology. It will be shown, as promised and contrary to many critics of modern thinking, that limitations on the mainstream capacity to accommodate actual joblessness do not result from consensus rules of engagement that mandate model coherence. The germane problem is much less profound, grounded instead in the arbitrary restriction of rational exchange to the marketplace, and is more readily corrected. Solving that basic problem microfounds intuitive stabilization policy while preserving the venerable formal economic method.2 

	 

	The bedrock theorem.  The organizing proposition for rethinking macro theory and its implications for stabilization policymaking is named the Two-Venue Theorem: 

	The coexistence of continuous optimizing economic equilibrium, providing analytic coherence, and wage rigidity, sufficient to support involuntary job loss, implies the existence of a nonmarket equilibrium governing a dominant subset of labor pricing.3

	 

	The cards are now on the table. Venues of price-mediated exchange are defined by fundamental heterogeneities in optimizing decision rules, constraints, and exchange mechanisms that impose boundaries on meaningful aggregation. The venue concept will be elaborated upon and used to construct the two-venue general-equilibrium (TVGE) model, an exercise that culminates in Chapter 5. Until then, the theorem is best understood in conjunction with Barro’s well-known wage-recontracting critique. It is offered, not modestly, as the most consequential labor theorem in macroeconomics; and its exploration will produce the first modern theory of wage determination. Pulling the profession’s understanding of labor pricing out of the 19th century, where it is universally understood by practitioners to no longer belong, is itself a good thing. 

	 

	Limits to aggregation help build the case that modeling restricted to single-venue (marketplace) exchange inadequately supports stabilization-relevant macro theory. Even early in the analysis, the argument rings true. The fact of forced layoffs implies the existence of wage rigidity, which in turn implies the existence of wage rents and job rationing, suppression of work-leisure substitution, nominal non-neutralities, and spillover effects that disturb other markets. Such a macro environment, surely more Keynesian than Walrasian, is an uncomfortable fit with the single-venue general market equilibrium that dominates macro thinking in the academy.

	 

	Missing venue.  The intuitive location for the Two-Venue Theorem’s nonmarket class of equilibrium exchange is the large, specialized workplace. Big bureaucratic firms are broadly understood to pay close attention to nonmarket factors in their wage policymaking. Employers learned early in the past century that, in circumstances of imperfect contracting and supervision, labor prices embody information that influences workplace, distinct from marketplace, incentives. 

	 

	Workplace knowledge, in vast amounts, has been accumulated since “Speedy” Taylor’s (1911) time-and-motion studies and the famous 1924-32 Hawthorne experiments conducted at a Chicago factory. (See below.) The literature provides a well-documented, detailed description of intra-establishment behavior and practices that conflict fundamentally with the single-venue general-equilibrium (SVGE) modeling of the macro mainstream.4 Modern theorists’ stubborn belief that labor pricing and use can be adequately understood wholly as market phenomena reflects a collective hubris that has deeply damaged their stabilization relevance.

	 

	The remainder of this chapter elaborates on themes embedded in the Two-Venue Theorem and is divided into five parts. First, the large-establishment workplace, proposed as the missing (nonmarket) venue of dominant, continuous-equilibrium labor pricing, is provided historic and analytic contexts. Next, involuntary job loss and its associated wage rigidity are considered more closely, an exercise that affirms their mutual nonexistence within coherent SVGE modeling. Third, the 100-year evolution of macro theory is assessed from the perspective provided by the Two-Venue Theorem. In the fourth section, the case for the construction and rapid dissemination of TVGE theory is previewed. Finally, the fifth section recognizes important antecedents of TVGE macroeconomics, followed by an outline of the remaining chapters. 

	II. Workplace Price-Mediated Exchange

	Context: Second Industrial Revolution

	It is remarkably easy to chart a plausible timepath of global living standards (output per capita) over tens of thousands of years. The evidence indicates that it took some 12,000 years (ending around 1000 BC, the time of the Ancient Greeks) for living standards experienced by hunter-gatherers to roughly double. Moreover, near-zero annual progress must have persisted for most of the next three millennia.5 Around the middle 19th century, however, living standards began rising rapidly and, in the 20th century, exploded upward. A remarkable thirty-fold increase was recorded in five generations. Economic activity during the past century and a half, the tiny tip of human experience, became profoundly different from what it had been for thousands of years. 

	 

	That nearly all global progress in living standards has occurred in a single burst that began in the middle-nineteenth century has been named the “Great Fact”.6 The evidence becomes especially compelling when coupled with Alfred Chandler’s (1977, 1992, 1996) insightful economic narrative. He persuasively argued that trend productivity growth was transformed by specialization-based increasing returns associated with the spread of large, hierarchical firms, beginning in North America and Europe, that also dates from the middle of the 19th century. The organization of that now-ubiquitous class of enterprises was triggered by the development of railroad, steamship, telegraph and cable systems which decreased delivery times and uncertainties for large flows of goods through national and international economies. The wave of relatively uncomplex technological innovations exploiting the increased potential for high-volume, high-speed production has been named the Second Industrial Revolution. From Chandler et al. (1997, pp.12-13, italics added): “Entrepreneurs and firms in these nations [United States, Britain, Germany] pioneered in the commercialization of new capital-intensive technologies by making the investments and creating the new corporate forms required to fully exploit their profit-making potential.”7 

	 

	That, over the past two centuries, an increasing and now dominating share of global GDP has been produced in large, bureaucratic firms – the “new corporate forms” nonexistent prior to the 19th century – is an essential piece of the “Great Fact”. Macro theorists, to their detriment, never got the message that large establishments are home to optimizing activities that are fundamentally different from what occurs in small firms, making size distribution a necessary part of any model tasked to explain modern economies. The reorganization associated with the Second Industrial Revolution produced a new landscape of technological heterogeneities that had to be accommodated by market economies. Production processes that intensively exploit input specificities, creating complex combinations of scale, high productivity, market rents, workplace information asymmetries, routinization, and the greatly enhanced value of voluntary labor cooperation, have had to coexist in the population of firms with enterprises that are much more simply organized. 

	 

	Technological differences are especially consequential when interacting with the only conscious production factor. Employees are the input class capable of recognizing the latitude imperfect information provides for advancing their interests inside the firm. The formal economic method, by extending its focus to rational exchange in the workplace, helps explicate the consequent market complications that reduce SVGE modeling, on its own, to a badly incomplete description of worker pricing and use. In short, much of the transformational economic behavior of the Second Industrial Revolution occurred inside large establishments, requiring close attention to 

	 

	
		
				BOX 1.2: advent of managerial capitalism
 
Alfred Chandler argued that American business history can be separated into two distinct phases: pre-1850 (prior to the Second Industrial Revolution) and post-1850 (the revolution and its aftermath). His great insight is that the huge technological shift required the fundamental reorganization of the firm. His “new corporate forms” necessitated the creation of modern management, eventually tasked to assume a significant share of the allocating and pricing of scarce resources in highly-specialized economies. Mainstream macro theorists’ choice to ignore the widespread redesign of production turns out to be a consequential mistake.
 
From Chandler’s Visible Hand (1977, p.455): “The development of top management methods and procedures in the early managerial firms marked the culmination of an organizational revolution that had its beginnings in the 1850s with the railroads. The processes of production and distribution, the methods by which they were managed, the enterprises that administered them, and the resulting structure of industries and the economy itself – all were, by World War I, much closer to the ways of the 1970s than they were to those of the 1850s or even of the 1870s. A businessman of today would find himself at home in the business world of 1910, but the business world of 1840 would be a strange, archaic, and arcane place. So, too, the American businessman of 1840 would find the environment of fifteenth-century Italy more familiar than that of his own nation seventy years later.”*
 
Chandler further identifies the post-WWI period as developing the innovative, complex processes and procedures that, on a best-practices learning curve, provided near-universal content to large-establishment behavior. The range of those systems, often replacing marketplace exchange, is unsurprisingly broad. Most significant for macroeconomic theorists is what has become known as human-resource systems, a remarkably coherent set of administrative principles used globally to substitute for reliance on market pricing and allocation of labor services by large, specialized firms. Human-resources management is the economic process that original efficiency-wage theorists attempted, eventually successfully, to formally model. (See below.)
 
 
*The remarkable information processing and distribution revolution motivated by computer-chip development has again transformed efficient business practices sufficiently to challenge the comprehension of managers of one or two generations ago. The modern revolution, however, has done little to compromise the significant substitution of managerial decision-making for competitive market exchange. Especially relevant, it has not pushed large-firm wage determination back to the marketplace. For elaboration, see Chapter 8.

		

	

	 

	Chandler’s “new corporate forms” and creating a companion activity set (workplace exchange) that must be modeled and integrated into the mainstream corpus of macro thinking. Generalized-exchange modeling accommodates critical disparities between large and small production establishments, providing macroeconomics an additional class of equilibrium: a rest period in the space of optimizing workplace decision rules.

	Context: Labor in the New Corporate Forms

	Workplace research.  Serious academic research on large-establishment employee behavior can be roughly dated from the celebrated 1924-32 Hawthorne experiments. Conducted at the Hawthorne plant of the Western Electric Company, the study was originally designed to be technical in nature: to determine the relation between conditions of work and the incidence of fatigue and monotony among workers. As the study progressed, however, the technical factors – rest pauses, lighting, work scheduling, and so on – fared poorly as explanations for productivity variation. Much more important were worker attitudes and the role of informal work groups. The central issue changed from the design of the work environment to inducing employees’ acceptance of the firm’s objectives. (For elaboration, see Annable (1984).) 

	 

	The impact of the Hawthorne experiments, others like it, and ongoing management learning-by-doing was substantial.8 Practitioner understanding of labor productivity shifted from a simple to a more complex view of worker conduct. An critical branch of the growing research, using a neoclassical economic perspective to expand and, where needed, modify early interpretations of the Hawthorne results, was soon forthcoming from a loose collection of American and British scholars, including Clark Kerr, John Dunlop, Frederick Harbison, Charles Myers, Richard Lester, Lloyd Reynolds, Arthur Ross, Albert Rees, George Schultz, Henry Phelps Brown, and J.A.C. Brown. Writing largely from the 1930s into the1990s, they drew descriptions of employee on-the-job behavior (OJB) mostly from experience with war labor boards, government adventures into wage controls, and as arbitrators and researchers with broad access to the internal workings of large firms. They carefully investigated employee preferences and produced a remarkably detailed picture of what occurs in the specialized, large-establishment workplace.9 

	 

	Reference standards.  Many interrelated insights were forthcoming from the labor economists’ on-site observations and analysis, including market balkanization, internal labor markets, bounded mobility, the purpose and consequences of long-tenured employment, the repeal of the law of the single wage (i.e., large establishments paying more than small firms for market-equivalent labor), the ubiquitous practice of wage imitation and pattern setting, spontaneous and intentional industry labor-cost cartelization, the modeling of labor-union objectives, and the nature and organization of collective worker action. Of all the contributions of Kerr, Dunlop, Harbison, Myers, et al., formal economic theory would most benefit from incorporating their finding that positional concerns, especially interpersonal and intertemporal wage comparisons, play a crucial role in employee satisfaction.10

	 

	John Dunlop (1957) emphasized the power and ubiquity of intra-firm reference standards in the determination of labor compensation, naming them “wage clusters”. Arthur Ross (1948), focusing on external and intertemporal standards in the context of collective behavior, coined the more colorful “orbits of coercive comparison”. The extensive literature documenting worker preferences and behavior identifies the interpersonal and intertemporal comparison of wages as centrally influencing employee utility. (See Chapter 2.) 

	 

	The 20th century, hands-on labor economists were close to providing an early solution to what has become a persistent, debilitating class of labor-related deficiencies in contemporary macro theory. They uncovered the facts but ultimately failed to construct a coherent theory of rational workplace behavior. As a result, they worked increasingly outside the economic mainstream. Kerr (1988, p.21) recognized the difficulty: “Perhaps the most serious problem … was that the revisionists dealt bit by bit with pieces of the puzzle and never assembled them into an integrated statement, let alone into a model or a consistent theory; and it takes a new theory to replace or change an orthodox theory.” Kerr’s assessment, which he strongly reiterated in private correspondence, provides inspiration for coherent workplace-equilibrium theory. The unequal division of labor is recognized. The important labor economists, by carefully documenting what actually goes on inside the firm, had already done most of the heavy lifting.11

	Context: Efficiency Wages 

	Efficiency wage theory.  The workplace venue of price-mediated exchange was eventually introduced into formal macroeconomics by original efficiency-wage theorists. In particular, Solow (1979) and Annable (1977, 1980), working independently, identified relevant axiomatic employee preferences and derived employer optimization conditions in the circumstances of intra-firm information imperfections and consequent feedback between worker on-the-job behavior (OJB) and the nominal wage paid (W). 

	 

	Solow and I modeled morale-centric efficiency wage theory (EWT). 12 Our mutual objective was to make Keynesian nominal wage stickiness consistent with optimizing, continuous equilibrium. We understood that the analysis, if successful, would provide a formal model of employee-employer relations and, to be credible, must be informed by the huge practitioner and academic literature on workplace behavior. As a result, original EWT was constructed with an eye on the best-practices literature, especially the universal findings that employees once on the job do not inherently prefer to shirk but do strongly prefer fair treatment by their employers. 

	 

	This book is in the tradition of original efficiency-wage modeling. As represented in Figure 1.1, firms operating in a two-dimension space relating labor pricing (denoted by W) and labor productivity (Ź) minimize unit costs by paying the wage (W=Wn) consistent with both the dominant radius vector and its labor-market constraint (W≥Wm).13 The nonconvex representation of workplace exchange (more generally named the workplace-exchange relation (WER)) will be shown to support downward wage rigidity as well as chronic labor rents. The WER is at the heart of any economic theory of price-mediated workplace exchange.14

	 

	 

	FIGURE 1.1.    Early Geometry of Efficiency-Wage Optimization

	 

	[image: Image]

	 

	 

	Figure 1.1 looks promising. It looked even more promising when I published it over three decades ago. (See Annable (1980).) It succinctly illustrates the then pioneering research that sought to explicate optimizing workplace exchange. Early researchers in the field understood that the derivation (from axiomatic preferences and technical constraints) of a WER that is sufficiently nonconvex to separate the firm’s unit-cost minimizing wage (Wn) from labor’s market opportunity costs (Wm) would endow formal macro thinking with meaningful wage rigidity. Proper microfoundations would have been provided for the (now defunct) Neoclassical Synthesis as well as the (still important) demand-management practices of central banks tasked to stabilize employment.15 Many theorists became interested in efficiency wages, and expectations of a quick WER-derivation breakthrough were high.

	 

	There was no breakthrough. Efficiency wages disappointed early expectations largely because research agendas continued the Solow-Annable convenience of focusing on employer optimization, ignoring the more difficult worker-optimization problem posed by the derivation of meaningfully nonconvex WERs.16 Almost everyone who understood the problem appeared to hope someone else (Arthur Okun?) would solve it. I admit that is what I wanted. In the existing literature including Solow (1979, 1980, 1990), Annable (1977, 1980, 1984, 1988), Akerlof (1982, 1984, 2002, 2007), Yellen (1984), Akerlof and Yellen (1985, 1990), Shapiro and Stiglitz (1984), Malcomson (1984), Bulow and Summers (1986), Weiss (1990), Akerlof and Kranton (2005), and everybody else, payment of nonmarket Wn (if even well identified) always depends on free parameters, reflecting the general failure to microfound wage rigidity that is the analytic keystone of Early Keynesian modeling.17 Given that free parameters are not particularly interesting and that formally modeling employee behavior looked laborious at best, theorists’ attention to the intra-firm class of labor-pricing waned and had until recently nearly disappeared.

	 

	
		
				BOX 1.3: okun’s contribution
 
Arthur Okun did not shrink from hard problems. In Prices and Quantities (1981), he helped pioneer the identification of microfoundations rooted in optimizing workplace exchange, organizing his analysis around a class of implicit contracts he wonderfully named the “invisible handshake”. Hindsight permits interpreting Okun’s intra-firm application of the formal economic method as a path-breaking effort to model what efficiency-wage theorists were setting aside, i.e., the meaningfully nonconvex WER class illustrated in Figure 1.1.
 
At the time of his death in 1980, Okun was generally writing about the nature of modern, specialized economies, explicitly working in the Keynesian tradition of market price-quantity disequilibrium. He (1981, p.9) identified the “big new element” in the General Theory to be “the assumption of downward inflexibility of wage rates”. He understood that flexible pricing, allowing economies to adjust quickly to nominal and real shocks, eliminates most of the real-world problems that macroeconomists are asked to solve. He was most interested in what it is about modern economies that engenders downward labor-price rigidity, and his instinct was to look inside the firm for optimizing choices that would microfound nonmarket wage setting. 
 
Okun got remarkably close to what was accomplished nearly three decades later by the completion of original efficiency-wage theory. He posited employee-satisfaction dependence on fair treatment and, in circumstances of costly, asymmetric workplace information, motivated agents to consider the distributional consequences of wage decisions.* He separated career from casual employment and emphasized the role of trust in facilitating rational exchange among persons who transact repeatedly. He focused on the critical Early-Keynesian issue, implicitly asking why wage recontracting does not prevent involuntary job loss.
 
Prices and Quantities assembled his workplace analyses and made substantial progress toward policy-useful formal macroeconomics, while remaining an intermediate work that did not yet derive involuntary job loss consistent with optimizing, continuous equilibrium. Okun was clearly in the vanguard of the emerging research effort to generalize rational exchange. However, given that he was unable to extend and defend ideas that ran counter to mainstream theorists’ deep partiality to macro modeling restricted to marketplace exchange, his work is today little taught or read. More generally, absent his insight, standing, and powers of persuasion, generalized exchange failed to win much acceptance in the aftermath of the book’s posthumous publication and has endured a protracted period of inattention in the academy.
 
 
*From Okun (1981, p. 81): “The world of employer-worker attachments creates a complex optimization problem for the firm’s personnel management. The firm is not only required to minimize the wage costs of a given employment but also to develop effective mechanisms to promote and assess productivity, and to build a reputation that will both enhance the supply of willing applicants and hold down quit rates.”

		

	

	 

	Abundant evidence.  The enduring multiple-decade failure to complete the original EWT is made especially frustrating by the abundance of evidence that supports nonconvex WERs. Employers have long believed that dissatisfied workers, given the latitude, adversely alter their behavior on the job. An early Yankelovich poll of business leaders asked: Does job dissatisfaction lead to high turnover, tardiness, loafing on the job, poor workmanship, and indifference to customers and clients? Of the 563 respondents, 94 percent thought that such an association does exist.18

	 

	Getting closer to the critical economic question, Campbell and Kamlani (1997) surveyed 184 compensation executives from large firms, asking how much workplace productivity would decrease if wages were cut by 10 percent. The mean response was 20 percent. Nearly 7 out of 10 believed that the principal reason for the harmful effects was damaged worker loyalty. Moreover, most thought that labor cooperative input would be most impacted if employees believe that their employer is profitable and least affected if there are credible financial losses that threaten jobs. (See Chapter 3.)

	 

	The final example (until the much broader review of the evidence in Chapter 10) is an admirably careful survey conducted in the U.S. in the early 1990s, a period that includes the 1990-91 recession. Bewley (1999a) interviewed 104 business leaders, asking them why worker morale matters to them. The nature and incidence of their responses are noteworthy:

	 

	
		
				Reason

				Percentage of Businesses
Citing the Reason

		

		
				Low worker productivity

				89%

		

		
				Poor customer service

				14

		

		
				Turnover

				13

		

		
				Recruiting

				7

		

		
				Absenteeism

				4

		

		
				Unionism

				3

		

	

	 

	From Bewley (1999b, p.1): “Employers were reluctant to cut pay because they believed doing so would hurt employee morale, leading to lower productivity and current or future difficulties with hiring and retention. It was thought that these effects would in the end cost more than the savings from lower pay.” When asked about their labor-pricing practices, including possible wage cuts, employers describe (once translated into generalized-exchange terminology) the active management of nonconvex WERs that are at the heart of original efficiency-wage theory.19

	 

	The available evidence is both extensive, well beyond the three examples, and consistent. It plausibly indicates that, to be adequate to the task of explaining labor pricing in the context of costly, asymmetric workplace information, macro theorists must explicitly model employee optimization on the job. Furthermore, in order to microfound meaningful wage rigidity, OJB modeling must motivate the particular WER class illustrated in Figure 1.1. In the absence of that incremental progress, efficiency-wage modeling persisted in relying on free parameters to induce interesting results and eventually became, itself, uninteresting.

	III. Two Useful Propositions

	Single-venue (marketplace) general equilibrium will be shown to be an inadequate platform for stabilization-relevant modeling of specialized economies. Consider, pursuant to that thesis, two interrelated propositions. In the first, a particular class of wage rigidities is both a necessary condition for the existence of involuntary job loss and inherently nonexistent in coherent SVGE theory. In the second, macroeconomics needs to accommodate involuntary job loss in order to be useful to stabilization policymakers

	 

	First proposition.  In the single-venue general-equilibrium narrative, employees respond to wage reductions from their market opportunity costs by quitting, voluntarily moving to the alternative, now better-paying positions. Involuntary job loss plays no role. Moreover, if workers are receiving wage rents (for example, as a result of an adverse shift in aggregate nominal demand), they must rationally accept any pay cut, in lieu of job loss, that does not violate their opportunity costs. Forced job separation continues to play no role.

	 

	The introduction of involuntary job loss into coherent macro modeling requires the textbook labor-pricing story to be altered in two fundamental ways. First, for whatever reason, at least some employees rationally receive wage rents. Second, firms’ capacity to offer wage reductions that reduce or eliminate those rents in lieu of job loss must be rationally suppressed, implying circumstances in which excess labor supply cannot induce labor-price cuts. The two-part wage rigidity is named “meaningful”. The first proposition is: Forced job separation implies the existence of meaningful wage rigidity (MWR). 

	 

	The rational suppression of wage recontracting critically motivates a nonmarket channel through which adverse demand disturbances induce involuntary job and income loss.20 The nominal-real linkage occupies a central place in stabilization-relevant monetary theory, earning a shortcut name: the MWR channel. The channel is associated with an important meta-externality. Meta-class externality exists when the overall costs of a continuous-equilibrium macro arrangement differ significantly from constituent micro-decision-maker costs, making a set of aggregate-market outcomes inefficient and invoking Pigou’s famous justification for public intervention.21 

	 

	For now, it is sufficient to understand the MWR channel in the context of Barro’s recontracting critique. The critique’s message is MWR nonexistence, absent incoherent free parameters, in the mainstream class of single-venue general-equilibrium modeling. Rational firms must offer workers wage cuts in lieu of losing their jobs, and rational employees must accept any cut that does not violate their opportunity costs. Consistent with SVGE microfoundations, market opportunity costs strictly govern labor-price recontracting, which then becomes a powerful vehicle for exhausting available gains from trade and helps avoid “dollar bills left on the sidewalk”.22 

	 

	The contemporary message is that MWR nonexistence in mainstream coherent market-centric modeling is not altered by any endogenous frictions that have been (or will be) variously identified by the New Keynesian branch of the modern macro consensus. Such SVGE-consistent frictions may create a wedge between the marginal labor product and the marginal value of worker time, perhaps inducing voluntary job separation. But coherent frictions cannot derail the overriding role of opportunity costs in the existence or timing of individual employee-employer recontracting in any way that motivates involuntary job loss. The point is important. The SVGE model class, no matter how creatively enriched with endogenous frictions, does not accommodate meaningful wage rigidity or involuntary job loss.23 

	 

	Moreover, in a related issue, free parameters frequently used in New Keynesian empirical work to suppress wage recontracting are deeply troubling – a problem set that predates the New Neoclassical Synthesis. Throughout the macro-literature timeline, ad hoc specifications of the complex wage rigidity generated in specialized economies have been sufficiently inaccurate to eventually mislead policymakers. Early Keynesians were famously unable to anticipate the stagflation decade because their simple wage-inflexibility assumptions inadequately described labor pricing after the Second Industrial Revolution. The substance of the fierce New Classical attack on the 1970s Keynesian failure was little more than an attack on their admittedly simplistic specification of wage rigidity. (Chapter 4) Proper specification of labor-pricing, and consequently useful guidance to policymakers, is unreliably left to guesswork. As argued by thoughtful mainstream theorists, it requires careful derivation from true axioms governing agent preferences and technological constraints.

	 

	Second proposition.  Policymakers understand that involuntary job loss, partly because of the reduced income resulting from the characteristic absence of alternative employment paying comparable wages, is a socioeconomic problem that is central to business-cycle pathology. In the second proposition, axiomatic policymaker preferences cause them to reject, emphatically, the absence of endogenous forced job loss from models used to support their decision-making. Government and business leaders generally refuse to ignore welfare-relevant facts produced in modern economies that are inconsistent with restricting job separation to be wholly voluntary, forcing theorists to choose between familiar, coherent SVGE thinking and policy usefulness.24 In a related message to theorists aspiring to stabilization relevancy, the MWR Channel uniquely microfounds the demand-driven model class that motivates recognizable aggregate fluctuations. 

	 

	A simplification will help shorten and focus this introductory analysis. Consideration of policy implications from the generalization of exchange will be limited to the design and implementation of central-bank interventions to stabilize the economy. The restricted scope is motivated by my particular interests as well as analytic convenience, implying no judgment about the use or effectiveness of fiscal policy.

	IV. Wage Rigidity versus SVGE Theory 

	The Walrasian revolution, focusing aggregate modeling on single-venue general equilibrium, and the Second Industrial Revolution, profoundly altering the means and organization of production, were roughly contemporaneous. It should not be surprising that subsequent analytic tension developed between, on the one hand, the empirical validity and power of meaningful wage rigidity generated in large, specialized workplaces and, on the other, the strong preference of macro theorists to ground their analysis in coherent intermarket equilibrium. The longstanding conflict has been consequential, centrally shaping the evolving nature and policy usefulness of macroeconomic theory. 

	 

	Brief history of pendulum swings.  The chronic tension between labor-price rigidity and coherent SVGE modeling informs an instructive partitioning of the last hundred years into four periods of consensus macro thinking. The first phase features the dominance of coherent market-centric analysis, critically manifest in the widely held belief that nominal wages were effectively downward flexible. Prominent economists, observing unemployment and attributing its existence to time-requirements of production or costs of market-price discovery, accepted the brief labor-market disruption needed for wages to adjust to shifting market conditions. Positing short adjustment lags preserves the essential features of the keystone SVGE labor-supply schedule and implies the nonexistence of persisting excess supply. Wage reductions occur with only transient damage to overall employment.25

	 

	The British Treasury debate associated with the 1925 restoration of the gold standard and the liquidation policy of the U.S. Treasury and Federal Reserve in confronting the onset of the 1930s Depression both turned on the conviction that labor pricing was sufficiently flexible to obviate the need for public management of nominal demand.26 In each country, however, more than a decade of unemployment greater than 10%, peaking above 20%, shattered the classical idea of effectively self-equilibrating markets. While the mechanics of the Great Depression remain controversial, there can be no doubt about the widespread failure of wage recontracting. Nominal labor pricing failed to adjust sufficiently to prevent rising real wages contemporaneously with huge involuntary job loss and persisting unemployment. 

	 

	Global depression set the stage for the shift in dominant thinking toward accepting the Early Keynesian assumption of wage rigidity and the consequent macroanalytic centrality of aggregate demand. Along with the widespread post-depression conversion to Keynesianism, stabilization policymakers accepted the active management of total spending to ameliorate broad market failure signaled by a high incidence of involuntarily lost jobs and income. 

	 

	The second period culminated in Paul Samuelson’s cobbling together, and his effective textbook marketing of, the Neoclassical Synthesis. The makeshift construct combined the assumption of shorter-term wage stickiness sufficient to motivate recognizable business cycles with longer-term factor- and product-price flexibility sufficient to support neoclassical growth analysis.27 Early Keynesians rejected the General Theory’s wholesale dismissal of the competitive labor-supply schedule, assuming instead significantly greater duration in the lags required for labor pricing to adjust to disturbances in nominal demand. The appeal of Samuelson’s reformulation of Keynes resulted from both its policy relevancy and its retention of much of the SVGE thinking rejected by Keynes.28 Indeed, the Neoclassical Synthesis reduced the General Theory to a special case of SVGE modeling, motivated by time-dependent wage inflexibility and (implicitly) organized by Clower’s minimum transactions rule, that enables fluctuations in nominal spending to induce same-direction movement in employment and output. In the short-run, wage recontracting and, therefore, SVGE model coherence was sacrificed in order to introduce greater stabilization-policy relevancy into highly developed market-centric textbook theory. 

	 

	Early Keynesian modeling provided insightful guidance for practical policymaking.29 However, the associated rise of macroeconomists to unprecedented prominence in government and business did not calm the profession’s itch to reestablish the analytic coherence that results from the foundational use of dynamic general equilibrium, with endogenous labor pricing, to explain both business cycles and underlying macro trends.

	 

	By the late 1970s, in the midst of the dishearteningly prolonged stagflation decade, a new generation of rigorous macro theorists exploited inconsistencies between SVGE modeling and Keynesian wage stickiness to broadly discredit the Neoclassical Synthesis, laying the groundwork for the third period.30 This time, however, the mainstream pendulum swing back to rejecting labor-price rigidities, reinstating the equality of labor’s marginal cost of time and marginal value product, was motivated not by the belief that wages were in fact downward flexible but instead by the failure of such inflexibility to be formally derived. Reestablished SVGE microfoundations relatively quickly drove Modigliani-Hicks-Samuelson macro thinking from graduate-school curriculums and cutting-edge journals. Seminal events in the banishment included Lucas’s adaptation of John Muth’s rational expectations analysis to macro theory and Prescott’s use of Solow residuals to empirically model business cycles absent money.31 

	 

	The counter-revolution culminated in the late 1990s when New-Classical/RBC and New-Keynesian theorists smoothed over their differences in the single-venue New Neoclassical Synthesis, now well established as the academy’s consensus macro framework. A fly in the ointment of general agreement is that the SVGE reworking of the Early-Keynesian Neoclassical Synthesis remains incapable of coherently accommodating forced job loss, producing highly stylized, unrecognizable business cycles. The mismatch between formal modeling and practical policy-maker concerns is vividly illustrated by the six million involuntarily lost jobs that occurred in the perilous 2007-09 Great Recession.

	 

	That mismatch helps set the stage for the (prospective) next phase. The fourth period is contingent upon theorists, who chafed at being marginalized during the greatest macroeconomic crisis of their professional careers, becoming more willing to think outside single-venue orthodoxy in order to regain stabilization relevancy. The Two-Venue Theorem provides guidance for resolving the unproductive conflict between the formal economic method and meaningful wage rigidity by identifying the core problem, i.e., arbitrarily restricting price-mediated exchange to the marketplace. TVGE modeling replaces Keynes’s equally arbitrary elimination of the neoclassical labor-supply schedule with a microfounded workplace equilibrium that accommodates the rationing of good jobs, thereby constraining competitive labor supply. Patinkin’s (1956) seminal demonstration of the inconsistency of involuntary unemployment and equilibrium becomes a special case of SVGE modeling. Reconciliation between the fact of forced job loss (temporary or permanent) and the compelling analytic advantages of continuous general equilibrium is uniquely enabled by the rigorous modeling of optimizing, price-mediated workplace exchange. 

	V.  Generalized Exchange Matters

	Theorist choice.  Robert Hall (2007, italics added), assuming the difficult role of mainstream macro theorist still actively working on wage determination, illustrates the modern tension between SVGE methodology and practical relevance in his restatement of Barro’s recontracting critique: “Sticky wages and prices are not a full explanation [for macro facts]… because they lack a deep rationalization. A sticky wage that keeps employment below a mutually desirable level creates an opportunity for a worker and an employer to make a Pareto improvement for themselves by adjusting employment upward – what matters here is the increase in employment. The same holds when a sticky price keeps the quantity of goods traded below its efficient level. The traditional sticky-price literature has not come to grips with the obvious tools that employers, workers, sellers, and customers possess to overcome inefficiently low employment or sales. The literature lacks a coherent theory of disequilibrium. Departures from equilibrium are an assertion, not a derived conclusion from fundamentals. Traditional sticky-wage and sticky-price theory has a strong descriptive claim but not a strong theoretical underpinning.” Hall’s message remains true to the central tenet of the New Classical revolution: Models lacking coherent microfoundations must be rejected even if they robustly fit the evidence. If SVGE theory is indeed constructed on rational behavior, Hall’s argument is not easily dismissed. It is, unsurprisingly, at the heart of the muddled state of modern macroeconomics.32

	 

	TABLE 1.1.   Job-Loss Behavior in U.S. Recessions

	 

	
		
				 

				Peak-to-Trough Change in:

		

		
				 

				Unemployment Rate

				Job-Losers Incidence

				Job Losers (000)

		

		
				1969-70

				+2.4 points

				+8.2 points

				+1,230

		

		
				1973-75

				+3.8 points

				+16.0 points

				+2,599

		

		
				1980

				+1.5 points

				+7.4 points

				+1,315

		

		
				1981-82

				+3.6 points

				+11.2 points

				+3,433

		

		
				1990-91

				+1.3 points

				+6.8 points

				+1,373

		

		
				2001

				+1.2 points

				+6.0 points

				+1,423

		

		
				2007-09

				+4.8 points

				+13.1 points

				+5,807

		

	

	 

	Notes:  Current Population Survey, Bureau of Labor Statistics; job-loser data are seasonally adjusted and available only from 1967; job-loser incidence is the ratio of job losers to total unemployed. In the 2007-09 recession, involuntary job loss accounted for more than three-quarters of the overall increase in unemployment. The point-to-point evidence implies that total job loss during the recession exceeded six million, a startlingly large number.

	 

	 

	Table 1.1 illustrates the “strong descriptive claim” of meaningful wage rigidity, which has been shown to be a necessary condition of involuntary job loss. The evidence indicates that forced job loss is always the central component of rising unemployment during recessions. If you lack an explanation of involuntary job separation, you cannot hope to construct a stabilization-relevant model. The message is especially robust with respect to the perilous 2007-09 cyclical contraction. Its six-million increase in involuntarily lost jobs accounted for more than three-quarters of the increase in total unemployment, pushing job-loss incidence up by 13 percentage points. Ohanian (2010) has properly identified the exceptional size and incidence of job loss as the distinguishing characteristic, inadequately understood, of the Great Recession. 

	 

	Experienced macroeconomists know that meaningful wage rigidity enables intuitive aggregate modeling that closely corresponds to the available evidence, which notably includes large firms’ reluctance to cut nominal wages, and uniquely supports stabilization policymaking. Yet they also know that deriving a “strong theoretical underpinning” for such labor pricing has been the most elusive, unrewarding task in the history of macroeconomics.33 Forced to choose between MWR power and the apparently compelling logic of coherent market-centric equilibrium, most modern theorists have ceased providing more than a black-box role for wages in their macro models, proactively marginalizing the role of involuntary job loss. 

	 

	In his extensive explication of the New Neoclassical Synthesis from a New-Keynesian perspective, Woodford (2003, p.7) illustrates the artful substitution of black-box rationales for labor-price analysis. He rejects “mechanical models of wage and price adjustment of the kind that were at the heart of the Keynesian macroeconometric models of the 1960s. Rather than postulating that prices or wages respond mechanically to some measure of market disequilibrium, they are set optimally, that is, so as to best serve the interests of the parties assumed to set them, according to the information available at the time they are set. The delays involved before the next time that prices are reconsidered (or perhaps before a newly chosen price takes effect) are taken here to be an institutional fact, just like the available production technology.”

	 

	Once having navigated the blind alleys created by dressing up free parameters in optimization rhetoric, Woodford’s wage stickiness is understood to differ little from the posited rigidity that Keynesians used a half-century earlier. In the coherent single-venue modeling that is the analytic core of the New Neoclassical Synthesis, labor-price stickiness capable of supporting forced job loss can be no more than the incoherent Early-Keynesian assumption that sometimes masquerades as an outcome of rational choice. The free-parameter guesswork mandated by the absence of MWR microfoundations has damaged mainstream NNS modeling, producing misleading descriptions of the role of money in specialized economies and ultimately dooming macroeconomists’ stabilization relevancy. 

	 

	Modern wage theory.  MWR derivation begins with the intuition that modeling labor pricing in large establishments, the “new corporate forms” that became ubiquitous during the past century, requires extending optimizing, price-mediated exchange from the marketplace to the workplace. The second venue captures important complications rooted in costly, asymmetric intra-firm information and routinized jobs, phenomena that are inseparable from the ongoing transformation of the global economy away from near-subsistence employment. Coherent generalized exchange uniquely accommodates, consistent with dynamic decision-rule equilibrium, recognizable macro market failure, providing a central role for the minimum-transactions rule. Meanwhile, and this is important, much of textbook SVGE analysis remains intact and comprises the lion’s share of the two-venue theory.

	 

	SVGE modeling is understood throughout this book as limited, not wrong. Its market-centric analysis of labor pricing and use powerfully explains the behavior of a substantial share of the workforce and its employers. The SVGE problem is its fundamental misalignment with large-establishment employee-employer exchange that has developed globally over the past century and a half. During that time, the consensus single-venue approach has become progressively less adequate to the task of explaining economy-wide behavior, turning into a wellspring of misleading stabilization theorems. In a striking example, a leading voice of the New-Classical restoration famously concluded, albeit prior to the perilous 2008-09 instability, that business cycles had (since 1945) become a relatively “minor” problem.34 Counsel not to worry much about business cycles, while consistent with mainstream coherent modeling, has been for more than a hundred years really bad stabilization-policy guidance. 

	VI. Analtyic Roots and the Plan of the Book

	The fundamental argument has four parts. First, stabilization-relevant macro analysis requires meaningful wage rigidity. Second, continuous-equilibrium MWR requires the generalization of price-mediated exchange from the marketplace to the workplace. Third, as demonstrated in the next two chapters, generalized-exchange modeling coherently accommodates, in the aftermath of adverse nominal demand disturbances, rational involuntary job loss and continuous-equilibrium macro market failure. Fourth, mainstream SVGE (aka DSGE) modeling inadequately supports effective stabilization policymaking. Ultimately, it is being argued that the generalization of exchange is a necessary condition for the formal economic method to be stabilization relevant.35 The practical and academic stakes are much too large to be ignored by serious macro theorists. 

	 

	Generalized-exchange theory is best understood as incremental, reviving the Early-Keynesian analysis of Modigliani, Samuelson, and the other founders of postwar macroeconomics. They emphasized the centrality of wage rigidity in modern economies, rejected continuous market-clearing equilibrium, and organized stabilization policy around the discretionary management of aggregate nominal spending. The TVGE model class simply corrects their eventually fatal mistake, i.e., searching for microfoundations supporting the suppression of wage recontracting wholly within the consensus market-centric DSGE framework.

	 

	Inadequately microfounded labor pricing and use has trapped modern coherent macro thinking in a quagmire of high technique and limited relevance. Could the pendulum-swinging timeline of the development of macro thought have played out more efficiently? The most compelling alternative scenario is that the founders of Early Keynesianism, who believed their original Neoclassical Synthesis to be a stopgap on the way to proper wage-rigidity microfoundations, had turned to the substantial body of workplace research by middle 20th-century labor economists to complete their theoretical infrastructure. The alternative scenario unfortunately did not happen.36

	Future Direction of Macro Research 

	A half-century after the failure of Franco Modigliani and John Dunlop to have a working lunch, interest has revived in the capacity of dynamic workplace equilibrium, building on original efficiency-wage theory as well as Okun’s Prices and Quantities, to formalize the analysis of Kerr et al. More rigorous modeling of workplace exchange has made the lost literature accessible to modern theorists. As part of the emerging research agenda, this book derives the existence, stability, uniqueness, meaningfulness, and aggregation properties of continuous workplace equilibrium. That analysis is then combined with the powerful, elegant multi-market general equilibrium that currently informs mainstream macroeconomics. The dominant nature of workplace equilibrium, as well as its superior tractability, motivates a robust, two-venue model class that is uniquely stabilization-relevant. It is the future of macroeconomics.

	 

	
		
				BOX 1.4: counterfactual development of macro theory
 
The alternative scenario for the timeline of formal macroeconomics is not that far-fetched. Indeed, it is rather surprising that it did not happen. As already noted, Clark Kerr, John Dunlop, and their colleagues ambitiously modeled, guided by their neoclassical economic training, employee-employer behavior in large, specialized workplaces. Kerr et al. never derived a formal theory of generalized exchange but did demonstrate that, in their intra-firm venue, agent decision rules, constraints, and mechanisms of exchange differ substantially from the rules, constraints, and transaction mechanisms that govern the marketplace.* Workplace research yielded a range of powerful findings that were then, and remain today, central to macro theory.
 
Kerr’s (1950) foundational balkanization analysis that descriptively integrated workplace and market exchange appeared not long after Modigliani’s (1944) reorganization of Keynes’s aggregate-demand arguments around wage rigidity. By the early 1960s, when the Neoclassical Synthesis had been established as stabilization policymakers’ model of choice, the “Neoclassical Revisionist” (Kerr’s name) labor economists had assembled a powerful, albeit informal, analysis of self-interested workplace exchange and labor-price insensitivity to labor-market conditions. It is both unfortunate and surprising that, despite often being members of the same university economics departments, Kerr et al. failed to engage the Early Keynesians. (Hicks (1955, 1974) and Okun (1981) are notable exceptions, while Solow always conceded the superior knowledge of the MIT labor economists.)
 
The likely roadblock was that the former’s workplace modeling was wholly literary, featuring much realistic detail. To the casual reader, the non-rigorous, hyper-descriptive approach indicated (incorrectly) that Kerr et al. were institutionalists, working outside the neoclassical framework.** But, despite that widespread misunderstanding, the message of mid-century workplace analysis is accurate, powerful, and relevant. The disputatious course of macro theory could have been beneficially altered by more frequent faculty-club lunches, accompanied by serious conversation, between the Early Keynesians and the Neoclassical-Revisionist labor economists.
 
 
*Dunlop (1994, p.380) further described the adoption of separate-venue modeling by the mid-20th century labor economists: “The objective changes in the economy – within sectors, in the emergence of large enterprises and workplaces, and in the ideas and arrangements developed to govern and manage these workplaces – made it quite obvious to a new generation of economists in the 1940s, who were exposed in practical terms to labor markets and labor-management-government issues, that conventional (external) labor-market theory was grossly inadequate. It neglected a vast range of activities within the walls of organizations as well as their forms of interaction with exterior markets.”
 
**The labor economists believed they were working within neoclassical theory. Again from Dunlop (1988, p.80): “The work of the 1930-1960 period on labor markets and wage determination was in the mainstream of economics and an extension of still earlier mainstream work. It was not an institutional sideshow.”

		

	

	 

	Analytic roots.  Unsurprisingly, the Workplace-Marketplace Synthesis has important antecedents besides Okun, Chandler, middle-century labor economists, original efficiency-wage theorists, and Early Keynesians. Most notably, generalized-exchange modeling draws from the path-breaking analyses of Nobel Laureates Ronald Coase and Herbert Simon. Coase (1937) and the new-institutional theorists he inspired have made substantial contributions by investigating the rational choice between market and intra-firm exchange. Simon (1951) and his organization- theory colleagues insightfully mapped the mechanisms and content of optimizing workplace exchange. It defies reason that the new-institutional and organizational literatures, both of which are fundamental to understanding economic behavior after the Second Industrial Revolution, have been ignored in mainstream macroeconomics.

	 

	Finally, the more recent contribution of the most stubborn of the New Keynesian macroeconomists must be acknowledged. Their dogged insistence that attention be paid to the available evidence has critically informed assessments of the policy-relevance of SVGE modeling. An important, albeit modest, subset of New Keynesians have continued providing a central role for (assumed) labor-price rigidities, despite bleak prospects for incorporating such analyses into the coherent SVGE framework. Keeping wage-centric thinking alive, if only on the periphery of modern thinking, has helped pave the way for the generalization of price-mediated exchange and its fundamental reconfiguration of macroeconomic theory.

	Plan of the eBook

	This eBook focuses in large part on microfounding, in modern highly specialized economies, the causal link from nominal demand disturbances to same-direction changes in employment, output, and profit.37 That ambitious objective requires the reconstruction of macroeconomics to be both coherent and stabilization-relevant. The context for the exercise is the U.S. economy and the relevant stabilization authority the Federal Reserve.38 The core analysis is pursued in three steps: first, specifying the axiomatic nature of the workplace venue of optimizing price-mediated exchange; second, using that framework to model rational behavior occurring inside large establishments. Third, generalized workplace exchange is melded with textbook marketplace exchange, producing exceptionally powerful results.   

	 

	The next chapter constructs the baseline workplace-equilibrium model. Axiomatic employee preferences and technological constraints are informed by the huge practitioner literature as well as the more recent work of behavioral economists. In particular, the literature on the nature and use of reference standards in large-firm labor pricing is summarized, revealing their building-block status in the profit-seeking design of pay policies and, ultimately, TVGE modeling. Once such standards assume their proper place in employee preferences, robust nonconvex workplace exchange (recall Figure 1.1) can be derived from utility- and profit-maximizing behavior.

	 

	As emphasized, meaningful WER nonconvexity was the Holy Grail of original efficiency-wage theorists. The generalization of exchange demonstrates that costly, asymmetric workplace information and routinized jobs, both characteristic of large, specialized establishments, motivate rational nonmarket labor pricing capable of suppressing wage recontracting and supporting the channel through which nominal disturbances induce continuous-equilibrium involuntary layoffs. Such wage rigidity has played a crucial role in the world as it has been progressively reshaped by the Second Industrial Revolution. 

	 

	Chapter Three drops the assumption that equilibrium reference standards cannot be recalibrated to reflect changing employment prospects, endowing generalized-exchange analysis with macrodynamics largely free of arbitrary restrictions. The enhancement is facilitated by advances in recursive modeling most closely associated with Sargent and rooted in Bellman’s work on intertemporal optimization. Model dynamics are intuitively motivated by the rational tradeoff between wage rents and permanent job loss, introducing the second class of involuntary job loss (employment downsizing) into dynamic general decision-rule equilibrium. 

	 

	Also provided is a powerful framework for modeling income distribution and economic growth. TVGE macrodynamics are broadly inclusive, spanning subsistence economies to the modern, globally-specialized “new corporate forms” era. By the end of the third chapter, optimizing workplace behavior accommodates sunk capital, scale economies, infrastructure externalities, product-pricing power, spontaneous labor-cost cartelization, the “hold-up” problem, and periodic broad market failure. The rich and varied enhancements of mainstream thinking support high- and low-frequency stabilization provided by well-designed and executed monetary interventions in total nominal spending.

	 

	Chapter Four focuses on improved wage-price dynamics embodied in aggregate supply microfounded by generalized optimizing exchange. Its two-venue reinterpretation of the Phillips curve is boldly offered as the final word on the controversial topic. The chapter also demonstrates that, given a credible monetary authority, wage-setting in large, specialized workplaces rationally uses catch-up to price inflation that has already occurred rather than expectations of future inflation, an outcome that broadly conforms to actual practice. The only real surprise of the rational dominance of catch-up relative to expectations in firms with substantial specific human capital and long-tenured employment is that it took so long to figure out. Moreover, TVGE aggregate supply revives the original Fed analysis of the 1970s stagflation, which uniquely fits the available evidence. That explanation proves to be far superior to today’s reductive consensus treatment of the stagflation decade. 

	 

	Chapter Five, building on the Hicks-Leontief aggregation theorem in the context of heterogeneous venues, constructs intertemporal general workplace equilibrium theory. The chapter additionally completes Ben Bernanke’s benchmark model of the Great Depression, providing a coherent, dynamic-equilibrium framework for understanding behavior characteristic of that extraordinary period of destructive market failure. With inspiration from Edmond Malinvaud’s monetary model of medium-term stabilization, the sketchy modern analysis of macro stagnation is similarly enriched. Completing a trifecta of implications, two-venue analysis is used to assess the ubiquitous search/match/bargain theory, the stabilization aspirations of which become a casualty of the generalization of exchange. That result is long overdue. 

	 

	In Chapter Six, a compact version of the Workplace-Marketplace Synthesis is assembled, completing the core reconstruction of stabilization-relevant macroeconomics. The WMS resuscitates the fixed-wage general-equilibrium (FWGE) school of macro modeling that insightfully attempted to microfound Keynesian consumption, attracting interest in the 1960s and 1970s. The inability to derive meaningful wage rigidity from model primitives relegated the FWGE analysis to undeserved obscurity. Next, generalized-exchange implications for the management of production capability, partly inspired by Keynes’s attention to destabilizing uncertainty, are examined. Recent work on investor/lender confidence and rational inaction is reviewed and used to introduce the credibility of the central bank’s employment objective into generalized-exchange modeling. Indeed, when used to explicate the 2008-09 acute instability, the analysis indicates that the welfare consequences of real-side credibility can substantially exceed nominal credibility – an important outcome for policymakers. Toward the end of the chapter, TVGE modeling is closely assessed relative to the more familiar SVGE theory. 

	 

	The next chapter models unions and collective bargaining, a consequential topic that has been badly treated in SVGE macroeconomics. Once again, the analysis revives seminal work of mid-century labor economists that has been forgotten in graduate economics programs. Workplace-equilibrium analysis provides a determinant solution to management-union collective bargaining, a satisfying result that extends the power of the Edgeworth and Pigou classic analyses. Generalized exchange provides a platform for incorporating union-influenced labor-price dynamics into formal policy-relevant macro theory. The TVGE union-model capacity to enhance our understanding of macro phenomena is illustrated by two episodes: (a) the 1980s Thatcherite reorganization of the British economy and (b) the medium-term wave of labor-cost bankruptcies in core U.S. industries such as steel, airlines, and automobiles that began at about the same time. Even when unions go away, meaningful wage rigidity does not. MWR is an inherent characteristic of large, specialized workplaces.

	 

	Robust nonconvex workplace exchange is the principal reason for the existence of large-firm human-resource departments and their ubiquitous equity-based policies. Building on that perspective, Chapter Eight provides a more in-depth look at management’s rational workplace behavior, providing useful links from the high theory of economics departments to the practical core curriculums in MBA programs. The more robust linkage extends the personnel-economics literature associated with Edward Lazear and is long overdue. The formal generalized-exchange narrative should be especially welcome to business-school economists, whose students typically hold abstract models to a high standard of applied relevance. Economic theory enriched by generalized exchange fits almost seamlessly with, and helps provide analytic coherence to, other MBA courses on the best-practices management of large, bureaucratic enterprises.

	 

	Chapter Nine looks at antecedent theorist thinking on the two principal nonmarket venues of rational exchange, the workplace and government. The first part, most relevant to the arguments developed in this book, critically summarizes the tellingly meager economic literature on optimal workplace exchange. A central task here is a more finely drawn separation between what is original and what is derivative in the GEM Project’s completion of morale-centric efficiency-wage theory. The second part does little more than identify government as the third fundamental venue in a generalized theory of economic exchange.

	 

	Finally, in Chapter Ten, the substantial body of monetary-policy implications from the TVGE model class is organized and considered in some detail. Generalized exchange is used to identify and inform three classes of adverse nominal disturbances, with special attention paid to nonstationary shocks. The analysis then provides a robust framework within which stabilization authorities can design and implement effective strategies to ameliorate the type of instability and extreme welfare loss that was encountered in the 2007-09 Great Recession. Mainstream macro thinking is strikingly unhelpful in such episodes of heightened instability. The pressing need for macroeconomics to do better when the economy and policymakers are most challenged centrally motivates the GEM Project. Quite a lot of evidence is then reviewed, followed by parting thoughts on the fundamental importance of the generalization of price-mediated exchange.

	
Notes

		[←1]
	 From Woodford (2009, p.268): “… there has been considerable convergence of opinion among macroeconomists over the past 10 or 15 years…. The cessation of methodological struggle within macroeconomics is due largely to the development of a new synthesis by Marvin Goodfriend and Robert G. King, called ‘the New Neoclassical Synthesis [NNS],’ that incorporates important elements of each of the apparently irreconcilable traditions of macroeconomic thought.” The foremost element of the synthesis is that New Keynesians accept the necessity of coherent dynamic stochastic general-market-equilibrium (DSGE), aka single-venue general equilibrium (SVGE), microfoundations in modeling, while New Classical/RBC theorists accept the use of SVGE-consistent market frictions. Both should eschew replicating the Early-Keynesian reliance on model-inconsistent free parameters. 
 

	[←2]
	 The critic of the formal economic method with the biggest megaphone is Paul Krugman (2009, p.37): “… economists will have to learn to live with messiness. That is, they will have to acknowledge the importance of irrational and often unpredictable behavior, face up to the often idiosyncratic imperfections of markets and accept that an elegant economic ‘theory of everything’ is a long way off.” Akerlof and Shiller (2009) and Caballero (2010) also notably illustrate powerful post-crisis critiques of the keystone role of economic rationality.
 

	[←3]
	 The modern interpretation of economic equilibrium as a rest period in the space of optimizing decision rules will be used throughout the analysis.

	[←4]
	 Single-venue general equilibrium (SVGE), dynamic stochastic general market equilibrium (DSGME), and the New Neoclassical Synthesis (NNS) are synonymous names for the mainstream macro analytical framework. Taken literally, dynamic stochastic general equilibrium (DSGE), absent its omnipresent restriction to marketplace exchange, is more broadly inclusive. In order to reflect actual practice in the academy and clear up any naming confusion, this book will treat DSGE as equivalent both to DSGME and to SVGE.

	[←5]
	 In early nineteenth-century Britain, the time of Jane Austen’s enduring stories of English manners, the typical Englishman was a farm laborer who consumed some 1500 calories a day – less than modern hunter-gatherer tribes in New Guinea. His material standard of living was little better than earlier experienced by a Roman slave, and the threat of starvation was a fact of life. See Nasar (2011), p. xii.
 

	[←6]
	 The Great Fact must be correct. From Jones (2002, p.12): “Suppose we guess that the world, or even a particular country, has grown at the rate of 2 percent per year forever. This means that per capita income must have been doubling every 35 years. Over the last 250 years, income would have grown by a factor of 27, or 128. In this case, an economy with a per capita GDP of $20,000 today would have had a per capita GDP of just over $150 in 1750, measured at today’s prices – less than half the per capita GDP of the poorest countries in the world today. It is virtually impossible to live on 50 cents per day, and so we know that a growth rate of 2 percent a year could not have been sustained even for 250 years.” Maddison (1995), Easterlin (2000), and Bradford DeLong (cited in Beinhocker (2006)) derive equivalent conclusions about the time-concentration of economic progress.

	[←7]
	 Chandler (1996) asserts that, as late as 1840, there were no middle managers in the United States. The Chandler narrative is consistent with a wide variety of growth environments, including accumulating knowledge, structural shifts in saving, and the ascent of market-friendly political and regulatory ideologies.

	[←8]
	 An interesting example of management learning-by-doing is Henry Ford and his innovative $5-a-day wage. See Raff and Summers (1987). The general reference here is Alfred Sloan’s My Life at General Motors (1964).
 

	[←9]
	 For informative histories of the early economic modeling of workplace behavior, see Kerr (1988, 1994).
 

	[←10]
	 The hands-on labor economists understood they were not discovering something new about human nature. It was then and continues to be a fundamental tenet of psychology that standards of comparison are central in the determination of individual satisfaction. Behavioral economists have notably rediscovered and emphasized the role of reference standards in determining satisfaction from economic exchange, providing guidance for the proper specification of axiomatic preferences. See Camerer, et al. (2004). See also Frank (1985, 2005) and Solnick and Hemenway (2005) for other modern examples of economic applications of positional concerns and their effect on utility specifications. Deserving special mention here is Akerlof’s (2007) forceful argument for the wider use of reference standards to motivate rational behavior throughout many branches of macroeconomic theory.

	[←11]
	 Especially notable is Kerr’s (1954) fundamental idea of distinct labor-management systems contingent on firm size. Work here has continued sporadically, typically contributing to the “internal labor-market” literature. An important contribution, which integrated much of the hands-on labor economists’ descriptive analysis, is Doeringer and Piore (1971). They mapped the rules and tradeoffs used to organize large-establishment workplaces, emphasizing the roles of closed job ladders and workplace ports of entry. The macro consequences of separate venues of rational labor-pricing decision rules and constraints were first modeled as a macro optimization problem by Annable (1980, 1984, 1988); see also Bulow and Summers (1986) and Saint-Paul (1996). For a useful summary of developments in the general approach inspired by Kerr and his colleagues, see Kaufman (1994). 
 

	[←12]
	 Subsequent EWT variants reverted to inherent shirking to motivate worker OJB (e.g., Shapiro and Stiglitz (1984)) or abandoned the formal economic method (e.g., Akerlof (1982)). Most of the broad literature gave up attempting to formally derive downward nominal wage rigidity, instead producing variants in the big-tent EWT that structurally differed from the original morale-centric version. Those variants constitute distinct model classes, designed to answer different questions. It is especially noteworthy that the best known of the subsequent variations (the Shapiro-Stiglitz shirking theory) derives wages that are downward flexible (falling as market unemployment rises), cannot generate involuntary job loss (producing instead discharge for cause, which plays an empirically trivial role in actual labor flows and is ignored in compact TVGE modeling), and fails to provides a channel through which nominal disturbances induce policy-relevant job loss. See Chapter 9.

	[←13]
	 In the Figure, Wm denotes the market-clearing wage, Wn is the efficiency wage, and Ź represents worker productivity. The implicit intersection of the Ź axis and the WER occurs at Źɱ. Powerfully explanatory diagrams are cool. See Blaug and Lloyd (2010) for an interesting account of the contribution of this important class of analytical tools to the development of economic theory. 
 

	[←14]
	 Close consideration of Figure 1.1 indicates that the cornerstone contribution to original EWT is Annable (1977). That paper informed the macroeconomics of nonmarket labor pricing by specifying axiomatic employee reference standards that, in particular circumstances, govern wage determination and thereby anchor the unbundled WER class illustrated in the Figure. 
 

	[←15]
	 The characteristic shape of my original WER, however analytically convenient, revealed an incomplete understanding of rational employee on-the-job behavior. (See Chapter 2.)
 

	[←16]
	 In Chapter 2, the nonconvex WER is derived, given costly, asymmetric workplace information and routinized jobs, from axiomatic model primitives. It is the most important of the several fundamental economic laws the discovery of which was awaiting the generalization of exchange. The breakthrough laws greatly enhance the power, especially with respect to stabilization, of preexisting coherent theory.
 

	[←17]
	 See Chapter 9. See also Ritter and Taylor (1997) and Blanchard (2007).

	[←18]
	 Katzell and Yankelovich (1975), p.114.
 

	[←19]
	 Particularly interesting is that Bewley (1999a, p.242) asked 62 firms that had recently laid-off employees whether the workers had been offered a choice between losing their job or accepting a wage cut. None had offered the choice. Lebow, Saks, and Wilson (1999, p.1), using the establishment-based microdata underlying the BLS Employment Cost Index, found “stronger evidence of downward nominal wage rigidity than did previous studies using panel data on individuals”, illustrating the broad empirical support for Bewley’s survey/interview conclusions.
 

	[←20]
	 Clower’s (1965) minimum transactions rule implies that total employment, once restricted by MWR, is determined by labor demand; the role of labor supply is suppressed. The rule, in which the short side of the market generally determines the quantity actually traded, follows from optimizing exchange. Given that no market participant is forced to trade more than desired, completed transactions are the minimum of demand and supply. 
 

	[←21]
	 Pigou (1920, Chapter 1) forcefully argued that economists have a moral responsibility to identify adverse externalities and design government interventions that ameliorate their effects. The gap between total and decision-maker costs is contingent on macro circumstances and can be extraordinarily large. 
 

	[←22]
	 Barro (1979), quoted in Snowdon and Vane (2005), p.231. Albert Rees (1951), one of the best labor economists of his generation, anticipated the completed EWT by asserting that labor-price rigidities must result from employer unwillingness to cut money wages. The basic idea, of course, has a long lineage that predates the Barro critique. In a notable example occurring during the postwar construction of Early-Keynesian macroeconomics, Patinkin (1948, 1956) argued that general market equilibrium, characteristically absent wage rigidities, cannot support involuntary unemployment. Theorists working on the pure theory of general market equilibrium separated from the Walrasian framework by focusing on market exchange as an equilibrium organized by agent capacity to recontract. Note also that modern theorists who attempt to avoid the difficulties of wage determination by focusing on menu costs and associated frictions that generate product-price stickiness are engaging in an ineffective dodge. If wages are not meaningfully rigid, recontracting implies that involuntary job loss (and modern business cycles) cannot exist. See Table 1.1 below.
 

	[←23]
	 The will-o’-the-wisp friction that is both SVGE-coherent and capable of rationally suppressing wage recontracting is hereafter named the Super Friction. From Barro (1989, p.14): “As a theoretical matter, it has long been known that direct costs of adjustment could explain some stickiness in prices. However, the basic misgiving about menu [or recontracting] costs is that the direct costs of adjusting prices are typically trivial relative to the losses from choosing inappropriate quantities.” Herschel Grossman (1983, p.343) similarly argued that general market equilibrium and wage rigidity are inherently inconsistent: “If the predetermined wage implies a level of employment that is less than the quantity supplied, the provision of additional employment at some lower wage will produce a Pareto improvement.” The Barro critique (1977) was fundamental to the successful New-Classical challenge to Early Keynesian thinking and has been generally accepted as one of the “rules of the game” by New Keynesians. From Robert Gordon (1990, p.1137): “No new-Keynesian wants to build a model with agents that Barro could criticize as failing ‘to realize perceived gains from trade’.” Finally, from Blanchard and Fischer (1989, pp.373-374): “… nominal rigidities can only go so far. To take an example, if fluctuations in demand lead to unemployment and if being unemployed is much worse than being employed, it is hard to see why individual workers do not take a cut in their wages to gain employment.”
 

	[←24]
	 That difficult choice is elaborated upon in the next two sections. Other evidence supports policymaker priors by demonstrating that involuntary job loss (without recall rights) produces lower lifetime earnings, significant subsequent employment instability, and broad welfare reductions in affected households. Throughout this book, relocation costs and dismissal for cause are ignored. The evidence indicates that being fired for shirking is a negligible cause of job separation, especially in large establishments. 
 

	[←25]
	 In contrast to this manuscript’s focus on inconstant macro theorist attention to wage rigidity and the MWR Channel, King (1999, p.929) interprets the pendulum swings in business-cycle modeling from the perspective of theorists’ enthusiasm for SVGE analysis: “Over the last century, exploration of real business cycles – the idea that economic fluctuations are caused primarily by real factors – has itself undergone periods of intense activity and relative dormancy. In the 1920s, real theories played a leading role: economists sought to use new microeconomic tools to learn about the aggregate consequences of shifts in demand and supply of goods and productive factors. However, the Great Depression of the 1930s had a dramatic effect on business cycle research…. Real factors came to be less stressed, with greater weight given to monetary conditions and the psychology of households and firms. Government management of the economy came to be seen as not only desirable but essential.” King laments that “… it took half a century for a revival of interest in equilibrium business cycle models.”
 

	[←26]
	 Classical thinking featured the quantity theory of money (MṾ=PX), the capacity of which to motivate use of the gold standard or any hands-off policy is ultimately rooted in its working wholly within single-venue general equilibrium with its flexible wages. For elaboration on the debate accompanying the British return to gold, see Clarke (1988). See Cooper (1992, p.2126) for more on the reluctance of the U.S. central bank to undertake demand stimulus at the onset of the Depression: “They felt that the speculative excesses of the late 1920s had to be wrung out of the system through ‘liquidation’, a process that on their interpretation had worked well, at acceptable cost, in 1920-21.” The U.S. money supply (M1) fell 6% during 1930 and another 12% during 1931. In Skidelsky (1992), Keynes who opposed the return to the prewar gold standard concludes he lost the debate because he lacked an adequate model.
 

	[←27]
	 Early Keynesians, defined in this book as macro theorists who adhered to the Neoclassical Synthesis, worked within the SVGE framework. Coddington (1983) named their school “hydraulic Keynesianism”. Besides Samuelson, early hydraulic Keynesians notably included Hicks, Modigliani, Hicks, Klein, Duesenberry, Hansen, Tobin, and Solow. A recurrent theme of the analysis that follows is Early Keynesians were greatly hampered by their acceptance of the general convention restricting rational exchange to the marketplace. As noted above, Patinkin (1956) carefully demonstrated that The General Theory cannot accommodate coherent SVGE thinking. From the single-venue perspective, Keynesian policy-relevant problems appear to require disequilibrium modeling. 
 

	[←28]
	 In his 1937 Econometrica article, Hicks reformulated the goods and money markets in The General Theory to be consistent with a (incoherent) SVGE framework. Later, in his 1944 Econometrica article, Modigliani demonstrated that Keynes’s signature labor-market failure required wage rigidity. Early Keynesian analysis was thereafter typically represented by IS-LM equilibrium restricted by significant (assumed) labor-price stickiness. The critical contribution of the Early Keynesians is their reorientation of business-cycle modeling to aggregate variables, especially aggregate nominal demand, organized around wage rigidity.
 

	[←29]
	 Throughout this book, the Early Keynesian preference for fiscal, as opposed to monetary, intervention in real-side stabilization efforts is ignored. For modern analyses of fiscal multipliers, see Parker (2011) and Ramey (2011).
 

	[←30]
	 Stagflation facilitated, but cannot justify, the pendulum swing from Early Keynesianism to New Classical (SVGE) thinking. The inability of coherent SVGE modeling to explain, or even accommodate, the persistence of simultaneously high wage inflation and involuntarily lost jobs is even more problematic than the Early Keynesian failure at the same task. Throughout the third-period dominance of coherent SVGE thinking, stagflation economics have remained at best sketchy. For elaboration, see Chapter 4.
 

	[←31]
	 See Lucas (1972, 1976), Kydland and Prescott (1982), and Prescott (1986). The alacrity with which macro theorists reorganized mainstream modeling around the Lucas, Kydland, and Prescott innovations is indicative of the power of inherent urge of many macroeconomists to restore coherent SVGE thinking.
 

	[←32]
	 See, from a policymaker perspective, Kocherlakota (2009). See also footnote 23. 

	[←33]
	 Consistent with the inherent power of wage recontracting in SVGE modeling, Lucas famously advised macro theorists to give up attempting to reconcile involuntary job loss and optimizing behavior. (For elaboration, see Snowdon and Vane (2005, p.290).) The analysis will return to Lucas’s proscription. 
 

	[←34]
	 Robert Lucas, quoted in Snowdon and Vane (2005, p.296). In his presidential address to the American Economic Association in 2003, just 5 years before the greatest instability challenge since the 1930s Great Depression, Lucas (2003a, p.1) declared that the “central problem of depression-prevention has been solved, for all practical purposes.”  It is not surprising that attacks on mainstream SVGE thinking increased sharply in the aftermath of the unanticipated 2008-09 crisis. For example, The Economist (July 18, 2009, p.65) featured a critique, sufficiently strident to recall the Lucas-Sargent (1978) condemnation of Early Keynesianism, entitled “Modern Economic Theory: Where It Went Wrong – and How the Crisis Is Changing It.” The article illustratively cited Willem Buiter’s conclusion that macroeconomics education in U.S. and British universities has been, over the past 30 years, a “costly waste of time”.
 

	[←35]
	 It is usefully reiterated that the economic and emotional toll of the global economic crisis that began in earnest in 2008 has motivated fierce attack on the relevancy of mainstream macro theory. Critics are particularly scornful of the formal economic method. Two recent, illustrative assaults are from Schlefer (2012) and Orrell (2013). This book contends that, while there is much wrong with modern macro thinking, agent rationality and deductive reasoning are badly misunderstood as culprits. Tractable aggregate modeling can do no better than coherent self-interest as its guide to behavior; it is foolish to think otherwise. The macro-theory breakdown instead results from the consensus methodological choice to arbitrarily restrict optimizing price-mediated exchange to the marketplace
 

	[←36]
	 However, the Early Keynesians, notably Solow and Samuelson, got close. From the 13th edition of Samuelson’s iconic textbook (1989, p.291): “Most firms administer their wages and salaries, setting fixed pay scales and hiring people at an entry level wage or salary. These wage scales are generally fixed for a year or so, and when they are adjusted, the pay for almost all categories goes up by the same percentage.” 

	[←37]
	 Modern economies are extremely complex, generating a range of plausible focuses for macro research agendas. But, if the ultimate goal is providing useful guidance for stabilization authorities, a spotlight on the mystery of money, i.e., venerable nominal-real connection, is appropriate.
 

	[←38]
	 Labor-market institutions that influence the WER specification (Figure 1.1) vary significantly among nations. Consequently, space considerations require restricting the introductory generalized-exchange analysis to a single economy. For some indication on expanding the international reach of the analysis, see Chapter 7.   
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	CHAPTER TWO

	BASELINE WORKPLACE EQUILIBRIUM

	 

	The next four chapters construct the intertemporal general workplace-equilibrium theory. In the Workplace-Marketplace Synthesis (WMS), the subject of Chapter 6, optimizing workplace exchange is combined with textbook market exchange, uniquely microfounding stabilization-relevant monetary theory.1 The analysis begins with the baseline establishment model, which is constructed in four steps. First, wage-optimization conditions are derived for profit-seeking firms operating in the complex environment of costly, asymmetric workplace information. Next, a broad range of available evidence motivates axiomatic preferences that, in turn, inform employee utility. The third step introduces axiomatic characteristics of production that are associated with input specialization, establishment size, and the nature of jobs, all ultimately rooted in the Second Industrial Revolution. Fourth, the analysis derives the critical unbundled wage condition from optimizing workplace exchange, relocating a substantial share of rational labor pricing from the marketplace to the workplace. The circumstances that mandate the payment of downward rigid wages and chronic labor rents are identified.

	I.  Optimizing Employers

	Assumptions.  The introductory workplace-equilibrium theory posits labor to be homogeneous until hired, at which point the homogeneity becomes firm-specific; workers cannot borrow or save; and employees and employers are risk-neutral. Firms maximize expected profits; workers maximize expected utility; and both agent classes form expectations rationally. The labor market has no barriers to competition; there are no unions; and the economy is closed. Equilibrium is understood in the modern sense of a rest period in the space of optimizing decision rules.

	 

	For now, technology is fixed, with axiomatic heterogeneity introduced via a bimodal division. One class of homogeneous establishments is characterized by large scale and input specificities that generate costly, asymmetric workplace information and routinized jobs. The other homogeneous class demonstrates small scale, the absence of meaningful specificities, and cost-effective worker monitoring.2 The most salient features of baseline workplace equilibrium are the definition of on-the-job behavior, the bimodal technological heterogeneity, and the specifications of employee-utility, workplace-exchange, and income-distribution functions.

	 

	On-the-job behavior.  Employee behavior at work is the intuitive starting point in workplace-equilibrium theory. Define, from the perspective of establishment j, a measure of labor input (Έj) for which the production function is well defined. Variable Έj is linked to labor hours paid for (Hj) by a scalar Źj, which in TVGE modeling captures worker modal on-the-job behavior (OJB): 

	(2.1)      Έj=ΈQj+ΈGj+ΈSj(t)=ŹjHj, such that Źj≥0,

	where ΈQj measures the contribution from unenhanced employee hours, ΈGj denotes the contribution from general human capital, and ΈSj the contribution from firm-specific human capital.3

	 

	Formally, there exists, given technology, a subset Ţj of the Cartesian product of the sets to which Έj and Xj (production) belong such that every element Έj and every element Xj appear once and only once in a pair in Ţj. The 1-1 mapping of Έj onto Xj implies that the sets are equivalent and that their relation is reflexive, symmetric, and transitive. Endogenous Źj requires the non-equivalence of Xj and Hj; rejecting Xj~Hj is consequential and will be shown to be ultimately destructive for most textbook descriptions of labor pricing.4 

	 

	At one extreme, characterized by perfect workplace information, the firm wholly controls and must optimize Źj, confronting a pre-Hawthorne problem set largely involving rest pauses and other working conditions.5 Things get more interesting once scale and specialization compromise the symmetry and cost of workplace information. Agency problems shift a significant degree of Źj control from the employer to employees. Worker optimization on the job becomes more complex, subject to a problem set that is decidedly post-Hawthorne. Variable cooperative worker conduct results from the less restricted pursuit of employee self-interest, inviting management methods of indirect control, including wage incentives, into the optimization process.

	 

	Workplace exchange.  Employers and employees exchange workplace inputs (Ỉj) for outcomes (Ỏj), respectively defined as:

	(2.2)      Ỉj=ỈΈj+Ỉfj and Ỏj=ỎWj+ỎNj such that ỈΈj=Έj and ỎWj=Wj,

	where ỈΈ stands for cooperative labor input on the job, Ỉf is job-related fixed employee characteristics, ỎW denotes the pecuniary outcome from the job, and ỎN represents nonpecuniary outcome. Intra-firm analysis focuses on the most economically interesting part of the exchange, i.e., the price-mediated relationship between employee behavior (Źj=Έj/Hj) and the hourly nominal wage (Wj) that is named the workplace-exchange relation (WER). It is viewed from the aggregating perspective of management but motivated by employee optimization on the job.6 Employees’ optimization of their cooperative input with respect to the wage received necessarily plays a central role in any price-focused model of workplace conduct and, ultimately, workplace exchange. Establishment-specific WERs are defined over the range of feasible labor pricing, restricting Źj to be positive and non-decreasing in compensation paid.

	 

	In the complex work environment that results from combining employee consciousness with costly, asymmetric information and the absence of 1-1 technical correspondence between Xj and Hj, the firm must identify its WER sufficiently to enable payment of the unit-cost minimizing labor price (the efficiency wage):7

	(2.3)      Wnj=max(Źj/Wj) . 

	          W

	Given that firm’s choice set permits zero production, the rational payment of the efficiency wage additionally requires that the establishment’s expected nonstationary revenues be greater than or equal to its variable costs. The revenue constraint plays an important role later in the analysis.

	 

	The firm’s labor-pricing decision rule critically accommodates wage rents. Indeed, absent the derivation of optimal rents, workplace modeling is uninteresting to macroeconomists. If labor compensation and use default to market solutions, theorists can properly ignore workplace exchange. A necessary condition for the rational payment of a wage greater than employees’ opportunity cost is lower unit labor costs, implying an optimal wage incentive (Wj>Wm) exists iff:

	(2.4)      Źj/Wj > Źɱj/Wm,

	where Źɱ is the labor productivity associated with cost-effective workplace monitoring (assumed to be given) and Wm denotes nominal market opportunity cost, i.e., the discounted expected best alternative wage upon separation from firm j. The WER class that is consistent with the rational payment of wage incentives is unbundled (i.e., Źj/Źɱj>Wj/Wm), while WERs mandating payment of market-opportunity costs are bundled (i.e., Wj/Wm>Źj/Źɱj).8

	 

	The analytic framework accommodates the familiar Solow (1979) condition, given a differentiable WER (in the range Wj ≥Wm) that satisfies: dŹj/dWj=Źj/Wj and d2Źj/dWj2<0. The intriguing possibility of the (local profit-maximizing) Solow condition has always been that opportunity costs (Wm) play a nonbinding role in rational wage determination.9

	 

	Some preliminary implications. Bundled workplace exchange, designated by k, implies the textbook labor-input story. The firm’s optimal labor price is always the market rate, determined via the interaction of households’ supply of labor services (measured in hours and reflecting preferences with respect to consumption, leisure, and work conditions) and firms’ demand for labor hours (reflecting profit-maximization and labor productivity ground out by establishment capital and technology). SVGE market-exchange mechanisms resolve excess demands, producing labor pricing simultaneously equal to the marginal-product value of labor and the marginal disutility of work. Rational employers and employees are market-wage takers. Effective worker oversight implies constant Ź, which in turn implies that optimizing workplaces generate unit labor costs that are strictly greater than Wm/Źɱk for Wk>Wm.10 The labor market, of course, cannot directly measure Źk. But, with bundled OJB, the limitation does not matter. The profit-seeking firm effectively gauges its cooperative labor input (ŹɱkΈk(t)) by employee hours, which can be measured and priced in the marketplace.

	 

	However, if workplace exchange is unbundled, the familiar story breaks down. That breakdown attracted the attention of mid-century, on-site labor economists. They observed that, in some establishments, profits were sufficiently influenced by endogenous worker behavior to eliminate the market wage as a rational solution to the firm’s labor-pricing problem. Unit labor costs were lower than Wm/Źɱj for a range of feasible nonmarket wages (Wj >Wm). 

	 

	Profit-seeking management becomes more complex and more recognizable. In response to the market’s inability to measure unbundled Źj, labor-pricing is moved inside the firm, where Wj and Źj are simultaneously optimized. Management rationally constructs and administers firm-specific mechanisms of workplace exchange. Those administrative mechanisms, shaped by information asymmetries, are designed to deal with the Źj measurement problem indirectly, by playing the averages and managing to what the firm has learned about modal employee preferences. The ubiquitous goal, identified in the early Hawthorne experiments, is to encourage voluntary employee cooperation with respect to management objectives.

	II.  Optimizing Employees

	Workplace-equilibrium theory most improves on consensus SVGE treatment of OJB by carefully motivating worker preferences, drawing on the substantial large-establishment, management, and experimental literatures. Simply positing either a 1-1 correspondence between production and hours at work or a dominating desire to loaf on the job turns out to be a badly inadequate, misleading foundation for understanding employee behavior (and pricing) in a specialized economy. 

	 

	Practitioners have long understood that, to be useful, descriptions of employee behavior must include both sides of the fundamental workplace exchange: the worker-determined input to the job and the firm-determined outcome from the job. For worker i, the wage received is part of a broader array of outcomes from the job:

	(2.5)      Ỏij=ƒ(Wij, ỎNij),

	where W denotes monetary payment per hour at work and ỎN represents nonpecuniary rewards.11 The latter results from factors characteristic of a given job, such as the interest and challenge of the work itself, that are tend to be stable over time. Similarly, OJB is perceived as part of an array of workplace inputs: 

	(2.6)      Ỉij=ƒ(Źij, Ỉfij),

	where Źij has been defined as cooperative labor services per hour, which can be altered quickly, and Ỉfij denotes employee characteristics, such as seniority, skill, and education, that are posited to be non-decreasing in time. Managers know that cooperation is especially important, being both critical to the efficiency of specialized production and problematic to monitor.12 The arguments in each function are assumed, for analytic convenience, to be additive.

	Preferences

	An employee has preferences about the workplace exchange he or she is making. Such preferences are an important feature of specialized economies, having long been a focus of academic and practitioner interest, research and experimentation. Drawing on that literature, posit that the worker prefers his or her ratio of outcomes (from the job) to inputs (to the job) to be greater than or equal to each of the following reference standards: 

	(a) The ratio of outcomes to inputs for his or her best alternative employment,

	(2.7a)      Ỏij/ Ỉ ij ≥ Ỏa/ Ỉa;

	(b) The ratio of outcomes to inputs for his or her interpersonal reference standard, i.e., other workers who perform the same or similar tasks as the individual or who work in close proximity to him or her,

	(2.7b)      Ỏij/ Ỉij ≥ Ỏb/ Ỉb; and

	(c) The ratio of outcomes to inputs for his or her intertemporal reference standard, i.e., the trend improvement of his or her outcomes-inputs ratio over time,

	(2.7c)      Ỏij/ Ỉij ≥ (1+ ġ) Ỏio/ Ỉio = Ỏc/ Ỉc.

	In the notation, a represents the worker’s best alternative job, b denotes the interpersonal reference standard, c is the intertemporal preference standard, o stands for the relevant earlier time period, and ġ is the trend growth rate in job outcomes that has already occurred.13

	 

	The three types of reference standards calibrate the worker’s inherent preference for fair treatment. Formally, there exists a set of pairings of workplace outcomes and inputs Ҝij= {Ỏa/Ỉa,Ỏb/Ỉb,Ỏc/Ỉc}, demonstrating completeness and transitivity, for which preference relation 2.7 is satisfied by the set’s least upper bound: sup Ҝij. The preference for equity (and the desire for redress of unfair treatment) is today understood to be axiomatic, an outcome of evolutionary biology that was embedded in neural networks as our distant ancestors adapted to survival advantages available from group cooperation. From a prominent neuroscientist: “Our instincts for sensing and responding to fair exchange evolved in a social environment where tit for tat was king. What you did to me today was coming back to you tomorrow in kind.”14

	 

	There is little disagreement among practitioners that wage comparisons and concepts of equity and fairness pervade the labor-pricing process. For example, Milkovich and Newman, authors of a well-known business text on wage policymaking, assert in their first chapter: “Equity forms the building block, the foundation on which pay systems are designed.”15 In this introductory version of workplace-equilibrium theory, it is convenient to assume that the worker obtains information on reference standards costlessly. Loosening that assumption would strengthen the continuous-equilibrium workplace model’s conclusions but at the cost of a less tractable analysis.16

	 

	The reference wage.  The reference wage (Wńij) is the monetary payment that is consistent with the least upper bound of Ҝij. When wages are the only endogenous outcome and inputs are unchanged, Ҝij={Wa,Wb,Wc}; and the worker’s preference for fair treatment is satisfied by Wńij= sup Ҝij. The classes of reference standards (a, b, c) that calibrate the employee’s preference for fair treatment are named specific workplace capital. Investment in that category of human capital occurs during on-the-job interactions (often involving informal training) as veteran workers inculcate new hires with a particular calibration for their inherent preference for equitable treatment.17 Given firm-specific employee homogeneity, Wńj=sup Ҝj. 

	 

	Baseline workplace equilibrium, the focus of this chapter, can now be defined. It is the stage of two-venue general-equilibrium modeling during which Ҝj is unchanged and consistent with the payment of wage rents (WnjWa). Ҝj is permitted to rationally vary in the next chapter, when the TVGE analysis is extended beyond the stationary movement of employment and output. 

	Reference Standards

	When wages are the only variable job outcome, the three classes of reference standards can be defined in terms of labor compensation. For now, illustrative descriptions of each will be sufficient. The optimal intertemporal calibration of workplace reference standards will be modeled in Chapter 3. 

	 

	Best alternative employment.  The first reference standard (Wa=Wm) reflects market opportunity cost, i.e., the discounted expected best alternative wage upon separation from firm j. This reference standard incorporates competitive labor-market behavior into workplace theory. Self-interested workers will accept no less than their market wage.

	 

	Surveys are widely used by large firms to gather information on the best-alternative reference standard. In practice, however, managements always exercise latitude in translating survey information into wage policies. Substantial wage dispersion for similar workers in the same labor market has long been characteristic of specialized economies. In an early study, Richard Lester (1946), analyzing data from U.S. wartime surveys of some sixty metropolitan areas, found compensation differentials averaging 50 percent for the same occupations in the same labor markets. Summarizing a later 1948 study, Lester (1988, p.93) concluded: “Company executives gave such reasons or objectives as the following for pursuing a high-wage policy and for trying to be early in a round of wage increases: to avoid being unionized, to preserve employee attachment to the company, to maintain good employee morale, which can facilitate supervision and increase productivity, and to assure the desired quality of labor.”18

	 

	The evidence strongly indicates that, despite receiving almost exclusive attention from modern economic theorists, the labor market is only part of the worker’s story. Interpersonal and intertemporal reference standards introduce (nonmarket) positional concerns into employees’ perceptions of satisfaction on the job. Recognizing such relativity is a crucial step, making economic theory more consistent with what is known about employee preferences and greatly enhancing its explanatory and predictive power. 

	 

	As indicated above, interpersonal and intertemporal reference standards are passed from veteran to new employees during workplace interactions, often involving on-the-job training. From Doeringer and Piore (1971, p. 31): “In any workplace, learning and teaching occur automatically, and often at little cost.” Such on-the-job contact enables new workers to acquire firm-specific human capital and necessarily plays a significant role in workplace economics. The spontaneous investment process is analyzed as a dynamic optimization problem in the next chapter.

	 

	Interpersonal standards.  The interpersonal reference standard (Wb) becomes established over time and is a familiar concept to even casual observers of labor behavior. Wage comparisons and concepts of equity pervade the wage-setting process and provide a critical framework for practitioner action. Arbitrators, for example, make frequent use of established standards of comparison in wage cases. Indeed, when such standards do not exist, arbitrators typically seek to create them. The literature on the establishment and maintenance of interpersonal reference standards in wage determination is large and longstanding.19

	 

	From the variety of factors generating interpersonal wage comparisons, analysts have identified three as most significant:

	
		Workplace proximity.  Employees typically have substantial knowledge about the compensation paid to their colleagues working in the same unit, creating discontent when existing relationships are violated. The basic idea has been around a long time, largely outside economics. In 1957, in his proximity thesis, the sociologist R. K. Merton argued that individuals compare themselves with others with whom they are in “actual association, in sustained social relations.” John Dunlop (1988, p.53), who among economists arguably knew the most about wage determination and labor hierarchies within firms, concluded: “Every compensation unit with more than one job classification faces the issue of internal consistency, fairness, or congruence among different job classifications and individuals….”

		Similar work.  Individuals seek and typically obtain knowledge about compensation paid to workers who do the same or similar tasks as the individual. Consequently, a wage reduction relative to this reference class causes dissatisfaction. This characteristic extends comparisons beyond the worker’s immediate work unit to elsewhere in the organization.20

		Similar fixed inputs to the job.  A related criterion for assessing fair treatment used by workers is the perceived similarity of fixed inputs (Ỉf) to the job. As defined above, such inputs include seniority, age, education, and work skills. 



	 

	Almost all large and many middle-sized firms use job-evaluation plans to help manage internal wage structures that become established over time. These plans use data that mirror employees’ interpersonal reference standards, rating jobs according to such factors as education required, skill, responsibility, and working conditions. The ratings assigned to each job are then related to internal pay differences, preserving customary pay relationships and reducing the likelihood that the firm’s wage practices will appear arbitrary and inequitable to employees.21

	 

	
		
				BOX 2.1: More on interpersonal reference standards
 
Human consciousness is understood to be organized around reference standards. That is how we make sense of a complex world. Two additional characteristics of interpersonal reference standards complete the compact workplace application.
 
First is the workplace adverse-selection phenomenon. Established internal wage structures embodied in Ҝj evolve more slowly over time than do workforce skill distributions and market opportunity costs of those skill sets, especially when general (and specific) human capital is developed on the job, job content changes, and a broad range of more productive positions are filled via promotion. It follows that pay structures always embody substantial interpersonal variation in wage rents and that the lowest-rent (most cost-efficient) employees are most at risk of being permanently lost to other firms in the aftermath of an across-the-board wage cut. (For elaboration, see Chapter 3.)
 
The second is the linchpin phenomenon, which elaborates on a particular configuration of Dunlop’s job clusters. A leader of a given work group within a large organization may be successful because of his or her market relationships, reputation, and proven capacity to identify opportunities, make connections, and solve problems. He or she may be a rainmaker, generating high-value work for his or her work group. Most generally, they simply make useful things happen. If his or her ability to organize and lead a valuable operation is rooted in general human capital, the linchpin employee may earn relatively little in excess of his or her opportunity costs. However, the other members of the synergistic work group, having established reference standards ultimately calibrated to their manager’s compensation, are likely paid significant rents. Linchpin employees enjoy, and can exploit, substantial loyalty from members of their work group. In particular, the group tends to adopt the linchpin’s objectives as their own.

		

	

	 

	 

	Intertemporal standards.  The final reference class (Wc) also tends to become established over time. If work on a job has yielded a fairly regular growth in the real wage, the association develops legitimacy in the mind of the employee. A reduced rate of improvement is perceived as unsatisfactory.22 Intertemporal standards help translate the static nominal efficiency-wage associated with the workplace-exchange relation (WER) into a dynamic real efficiency wage. This third set of reference standards also introduces history into the labor-pricing process. More formally, the reference standard introduces a unit root and path dependency into rational wage dynamics.

	 

	Firms recognize that worker preferences are burdened with baggage from the past, adjusting wage and other human-resources policies accordingly. In the beginning, of course, those practices may have been consistent with labor-market circumstances. Once having become a standard for acceptable behavior, however, they take on a life of their own and become independent of contemporaneous conditions in the marketplace.23

	Employee Utility

	It is convenient to frame employee preferences using a utility function. In what follows, the familiar von Neumann-Morgenstern discounted utility framework is adapted to the axiomatic employee preferences featured in TVGE modeling:

	(2.8)      Eoi∑((1+ŗ)-tÚj(Ćj(t),Ĺj(t),Wj(t)/Wńj(t))),
such that (ΔÚj/Δ(Wj/Wńj)│Wj≤Wńj)>0.24 

	Ć represents consumption at time t; Ĺ is leisure (moving inversely with hours at work, H); Eo denotes the expectation of future values of the function’s arguments based on the cost-effective information available at the beginning of the current period (t=0); ŗ is the subjective discount factor (ŗ ∈ (0,1)); Δ is the change operator; and the series are summed from t=0 to t=ϰ, the employee’s desired tenure at firm j.25 The function is temporally separable; and, to assure its existence, preference relations motivating the arguments are reasonably posited to be complete, transitive, and continuous.

	 

	Instantaneous utility, the focus of the static analysis, is assumed to be positive and convex in consumption and leisure. The innovation here is the reference wage (Wń). To reiterate, three classes of reference standards calibrate the additional preference for equity: Wa (his or her best alternative wage), Wb (the interpersonal reference standard), and Wc (the intertemporal reference standard). There exists a set of labor prices Ҝj={Wa,Wb,Wc}, for which the worker’s preference for fair treatment is satisfied by the set’s least upper bound: Wńj=sup Ҝj. Preference relation 2.7 implies that instantaneous utility is strictly increasing in Wj/Wńj up to unity and unchanged thereafter. The axiomatic preferences used in workplace-equilibrium theory are broadly consistent with the extended-utility approach pioneered by Duesenberry (1949) and Modigliani (1949) and used more recently by a number of economists including Becker (1996) and de la Croix (2001).26 

	 

	Workers still prefer higher to lower wages, but they are now dissatisfied (experiencing a reduction in utility) when their compensation falls below the established reference standard. Moreover, given consumption and leisure, wages in excess of the reference standard produce nil gain in satisfaction.27 As has been emphasized, positing reference-dependent utility is consistent with the findings of economists who have been investigating the psychological foundations of economic behavior. In reviewing that literature, Rabin concluded: “Overwhelming evidence shows that humans are often more sensitive to how their current situation differs from some reference level than to the absolute characteristics of the situation.”28

	 

	More fundamentally, as was also noted above, evidence is accumulating that, over the course of human evolution, an elemental concern about relative position has been hard-wired in the human brain. The naturally-selected adaption facilitates cooperation and improved survival probabilities that accompany the capacity to specialize by working together. Arthur Robson (2001), for example, came to the hard-wired conclusion in his review of the literature on the biological basis of economic behavior; and researchers in the emergent field of neuroeconomics have provided consistent support for the idea. (See also Frank (1999, 2005), Fehr et al. (2005), Zak et al. (2005), and the extensive work on “ultimatum” and “social dilemma” games in experimental economics.) At some level, we all know this. H. L. Mencken once defined a rich man as someone who earns a hundred dollars a year more than his wife’s sister’s husband.

	 

	The employee preference for fair treatment by management is stable. He or she always wants to be treated equitably. But, in application, that preference must be calibrated by the choice of reference standards, which are given in the baseline analysis but made endogenous in Chapter 3. Endogenous calibration of the reference wage (Wńij(t)) is motivated by intertemporal substitution of perceived fair treatment for consumption, the analysis of which will complete the microeconomic modeling of optimizing behavior on the job. 

	 

	Momentary utility and labor rents.  The existence and circumstances of Wj=Wńj>Wm are derived later in this chapter. For now, simply note that the payment of wage rents usefully constrains worker optimization. Preferred jobs are rationed, and employment by a rent-paying establishment implies being pushed off one’s market labor-supply schedule, suppressing work-leisure choice.29 From the perspective of employees, hours on such jobs are exogenously determined, limiting the active pursuit of instantaneous utility maximization to adjusting on-the-job behavior: 

	(2.9)      max Új(Cj,Loj,Wj/Wńj).

	Ź

	In baseline analysis, the reference wage is also given, implying fixed consumption (Co) unless the firm attempts to reduce rents by cutting compensation from established Wńj.30 Employee dissatisfaction with the inequitable change would then be reinforced by his or her preference for more to less consumption. Workers maximize momentary utility on the job at Wj/Wńj=1.

	 

	The employee, occupying an inherently subordinate position in the establishment’s hierarchy of authority, prefers fair treatment, defines that preference along three dimensions, and formulates optimizing workplace decision rules accordingly. His or her equilibrium is understood as a rest period in the space of those decision rules. If preference relation 2.7 is violated, the now dissatisfied employee is in disequilibrium with respect to on-the-job behavior. Moreover, if the nature of the workplace does not permit the establishment of interpersonal and intertemporal standards, the operative reference system collapses to the best-alternative-job comparison, making the reference wage equivalent to the worker’s market opportunity cost (sup Ҝ= {Wa}=Wm). Employees, no longer earning wage rents from endogenous OJB, return to their market labor-supply schedule and their optimization of work-leisure choice. 

	 

	In the remainder of this chapter, baseline analysis critically derives how employee satisfaction with his or her relative position (relation 2.7) is related to profit-seeking employer’s rational efficiency wage (condition 2.2). Before that, however, the roles of establishment size and the routinized nature of production and nonsupervisory jobs are examined in useful detail.

	III. Technological Constraints

	This section elaborates on two central technological constraints of the workplace-equilibrium model. The first bifurcates production with respect to establishment scale; the second bifurcates jobs, in part to capture their differing capacity to generate nonpecuniary satisfaction. Both separations are rooted in the Second Industrial Revolution and the specificities that characterize the hugely altered production landscape. Caballero and Hammour (2003, p.173) have carefully analyzed the effects of input specificity on market exchange, providing a useful definition: “… a factor is specific with respect to a production arrangement – its current production relationship with other factors using a given technology – when it would lose part of its value [productivity] if used outside this arrangement.”31

	 

	Labor specificity is associated with economic rents, agency problems, and differing capacities of jobs to generate nonpecuniary satisfaction, considerably complicating optimizing workplace behavior. In particular, it implies interrelated limitations, also associated with establishment size, on the firm’s capacity to monitor worker behavior and the market’s capacity to price labor, introducing critical structural heterogeneities into profit-seeking wage policymaking.32

	Heterogeneous Work Establishments

	In workplace modeling, firms become large to exploit the productivity gains inherent in factor specialization, defined to include work-task transformations that occur with the development and progressive deepening of capital-intensive production. Increasing establishment size and specialization has two companion effects that are significant in the analysis of workplace behavior: (a) economic rents generated by firm-specific physical and human capital, and (b) rising cost and asymmetric nature of management information on employee activities, rooted in team production as well as the deteriorating ratio of signal to noise as intra-firm information chains grow longer.33 

	 

	In large establishments, workers typically know how to do their jobs and how they are doing them better than does management. Employers must manage and price labor resources, and employees must pursue their own best interests, in the context of that fundamental asymmetry, which is further complicated by mutually limited trust rooted in conflicting employer-employee objectives. The labor market prices worker hours (H), not labor cooperative input (Έ). Given sufficient Źj endogeneity, rational labor pricing necessarily migrates from the marketplace to the workplace. Moreover, the relatively substantial investment in specific human capital characteristic of large establishments generates significant costs of job switching, further reducing the capacity of markets to price labor inputs in line with their productivities and encouraging long-tenured employment. In small work establishments, labor-input specificities, job-mobility costs, and monitoring problems are insufficient to support meaningfully endogenous Ź. 

	 

	An important building block in workplace-equilibrium modeling is the separation of work establishments by size. Large establishments are posited to have relatively high ratios of specific to general human capital, with specificity implying team production, economic rents, and significant turnover costs.34 Relevant workplace information is compromised by production that is not additively separable by individual employee input, creating asymmetries and agency problems. A related characteristic is long information chains from workplace behavior to that level of management whose objectives are well synchronized with the goals of the organization as a whole. Meanwhile, small establishments are posited to have nil investment in specific capital, short (efficient) internal information chains, separable production functions, and insignificant turnover costs. The intuitive size heterogeneity results in markedly different labor-pricing processes in large versus small firms.35 

	 

	About a quarter of paid employment in the United States occurs in firms with fewer than 25 employees; at the other extreme, about a third of all employees work in firms with more than 1,000 employees. The evidence consistently shows that workers in large establishments are paid more than similar small-firm employees. In one careful example, James Pearce (1990) reported that, after adjusting for human-capital characteristics, large-firm workers earned some 12 per cent more than their small-firm counterparts.36 For overviews of the abundant evidence, see Mortensen (2003) and Chapter 10.

	 

	In small establishments, internal information systems need not be complex. Typically, the owner-manager directly supervises workers as a by-product of his or her other duties, limiting employee latitude to vary behavior. In workplace-equilibrium theory, such cost-effective monitoring sharply restricts WER sensitivity to changes in the wage paid. This is not a new idea. Alfred Marshall (1891, p.284) observed: “The small employer has advantages of his own. The master’s eye is everywhere; there is no shirking by his foremen or workmen, no divided responsibility, no sending half-understood messages backward and forward from one department to another.”

	 

	As implied by Marshall, large establishments are a different story. It is difficult and costly to design and operate a long internal information system that does not lose substantial data, especially on what workers actually do on the job. Information systems are further complicated by synergistic employee tasks and team production. Long experience demonstrates that it is particularly problematic to monitor cooperative effort.37 From Herbert Simon (1991, p.32): “For the organization to work well, it is not enough for employees to accept commands literally. In fact, obeying operating rules literally is a favorite method of work slowdown during labor-management disputes, as visitors to airports when controllers are unhappy can attest. What is required is that employees take initiative and apply all their skill and knowledge to advance the achievement of the organization’s objectives.”38

	 

	Moral hazard has motivated a metamorphosis of management from hands-on, direct supervision with an emphasis on worker sanctions in small establishments to management by a web of (formal and informal) rules, rooted in the belief that fair treatment will encourage voluntarily cooperative behavior, in large establishments. The most critical management task in large organizations is convincing workers to accept the firm’s objectives as their own.

	 

	
		
				BOX 2.2: Scientific management and Workplace exchange
 
The transformation of workplaces into the particular environment that most efficiently accommodates the specialization and scale required after the Second Industrial Revolution is perhaps the greatest socioeconomic undertaking of the past 150 years. Understanding that well-documented evolution would help macro theorists better understand the complex nature of exchange in the modern economies they are attempting to stabilize. The following elaborates on the colorful role of Frederick (“Speedy”) Taylor in the crucial process.
 
Scientific Management
The generalization of exchange helps the formal economic method accommodate “scientific management,” developed by Frederick Taylor a century ago. It was a revolutionary approach to managing labor as tasks became increasingly specialized and workplaces more complex in the aftermath of the Second Industrial Revolution. Peter Drucker assessed Taylor’s work as perhaps “… the most powerful as well as the most lasting contribution America has made to Western thought since the Federalist Papers.” (Kanigel (1997), p.10) Taylorism illustrates how the functions of management were altered and expanded as establishments grew in size, and no historical analysis of worker on-the-job behavior is complete without showing where it fits in.
 
In scientific management, systematic measurement is applied to the problem of increasing efficiency in routinized work. Taylor conducted his experiments with a stopwatch, timing workers’ movements and rest pauses. Selection criteria were established to place workers in jobs for which they are most suited. They are then instructed in the most efficient methods to use in their work tasks. He introduces time-and-motion studies to manual employment and helped design the devolution of complex labor processes into simple, repetitive tasks. Taylorism provided early blueprints for Class-I jobs, characterized as monotonous and routine.
 
Fair Treatment
Taylor, however, opened the door to a broader understanding of the specialized workplace when he argued that, even with optimal technical procedures, cost-efficient production requires worker cooperation. From Stessin (1960, p.5): “Taylor called for a ‘mental revolution’ by management in its attitude towards the workforce. He argued that if employees were to be won over to scientific management, they must have the assurance of fair treatment by the employer. This meant that management must voluntarily adopt new concepts of boss-worker relations. [For example] the supervisory must abandon his prerogative of ‘instant dismissal’ and substitute ‘just cause’ as the standard for separation from a job.”
 
Even the stopwatch-carrying developer of time-and-motion studies recognized, as a result of his own experiences in a range of workplaces, that labor contracts are inherently incomplete and that employees ubiquitously prefer fair treatment from management, making mainstream economic theorists lonely adherents to the worker-as-robot view.

		

	

	 

	Big corporations produce a substantial share of GDP in modern economies. Imperfect information forces large establishments to find substitutes for direct supervision, developing administrative mechanisms that support workplace exchange. From John Dunlop (1988, p.47): “Every workplace of size that persists over time develops and in turn is governed by a complex of rules created by its industrial relations system. Such a ‘web of rules’ emerges irrespective of labor organization or collective bargaining; no continuing workplace is ever truly unorganized.”39

	Heterogeneous Jobs

	Workplace modeling must additionally account for the nature of jobs, further introducing useful structure into its description of labor pricing and use. One of Adam Smith’s best-known injunctions is that rational wage determination cannot be independent of work-task characteristics. WERs for scientists conducting original research likely differ markedly from exchange functions of production workers in a large factory. Generalized-exchange theory uses a bimodal separation to introduce fundamental job heterogeneity. The employees themselves retain useful point-of-hire homogeneity.

	 

	Complications arising from employee consciousness become more significant as work tasks become increasingly specialized and routinized. Work is divorced from end products, limiting the range of tasks performed and requiring navigation of a detailed hierarchy of authority. Routinized jobs are denoted Class-I. Using the earlier notation, such employment imposes two significant restrictions on formal workplace exchange:

	
		Nonpecuniary outcomes are an inherently minor component of total employee outcomes; in Class-I exchange, ỎN/Ỏ is relatively small. 

		Firm personnel decisionmaking, whenever confronting substantial workplace information costs and asymmetries, is more informed by worker fixed inputs, particularly seniority, than by inherently imperfect measurements of on-the-job behavior. In Class-I workplace exchange, Ỉf/ Ỉ is relatively large.40



	The formal definition of Class-I jobs is:

	(2.10)      ỎN/ Ỏ < Ỉf/ Ỉ. 

	The remainder of the employed workforce holds Class-II jobs, defined as:

	(2.11)      ỎN/ Ỏ ≥ Ỉf/ Ỉ.

	This second job class significantly, but not exclusively, includes employment that yields substantial personal satisfaction from the performance of the work tasks themselves.

	 

	The bimodal employment separation is easily recognizable in modern specialized economies. Class-I jobs are shaped by the specialization imposed by large-scale, high-volume (goods and services) production technologies, occurring in workplaces characterized by costly, asymmetric information. Such routinized employment is “unpleasant mainly because it fails to stimulate the worker yet prevents him from seeking stimulation elsewhere.” (Scitovsky (1977, p.92)) Adam Smith drew early attention to the progressive simplification of work tasks, concluding that a significantly restricted range of on-the-job activity is a source of substantial boredom.41 

	 

	Moreover, large bureaucratic establishments make no secret of their general practice of rewarding employees in routinized jobs more on the basis of their fixed characteristics, particularly seniority, than on inherently flawed measures of their performance on the job.42 Extensive evidence demonstrates the ubiquity of awarding wage increases, eligibility for desirable job transfers, and ranking in a layoff queue on the basis of employee seniority.

	 

	Meanwhile, Class-II jobs tend to be more of a hodgepodge, variously reflecting employment characteristics that variously include substantial satisfaction from the work itself (pushing up ỎN/Ỏ) and cost-effective OJB supervision (pushing down Ỉf/Ỉ). Using longitudinal surveys, Kohn and Schooler (1982) identified “occupational self-direction” as especially significant in shaping an employee’s response to his or her job. Work tends to be intrinsically rewarding when it requires individual initiative and independent judgment, implying complex workplace tasks, lack of routine, and remote supervision.43 They found, not surprisingly, that jobs with such characteristics tended to be higher-status positions in their organizations. Richard Florida (2002) has named workers who enjoy relatively high non-wage benefits from their jobs “the creative class”. Including scientists, engineers, artists, musicians, designers, and knowledge-based professionals, he estimates this creative class accounted for roughly 30 percent of total employment in the United States in 2000, up from 20 percent in 1980.44 

	 

	It is noteworthy that economists at research-oriented universities hold class-II jobs. Their personal experiences, focused on work satisfaction, idiosyncratic hiring processes, evaluations based heavily on publications and other easily observable measures of performance, and tenure, poorly correspond to the circumstances and behavior of workers in class-I jobs. Economists must recognize that their personal experience cannot be generalized to most of the labor force. The many attempts to do so have resulted in badly misleading models, especially the ever more elaborate analysis of frictional unemployment by modern search theorists.45 (See Chapter 5.)

	IV. Unbundled Workplace Exchange 

	From baseline equilibrium, disturb the worker with a reduction from the reference wage. If job inputs are not altered, he or she now confronts disequilibrium workplace exchange:

	(2.12)      (ΔỎ+Ỏ)/ Ỉ < Ỏ/ Ỉ, 

	where ΔO represents the negative departure from the preferred job outcome (caused by the wage reduction from the reference rate, Wń).

	 

	If the best-alternative-job reference standard is violated (sup Ҝ=Wa), the rational employee quits, moving to the better position. If only the interpersonal or intertemporal reference standard is violated and other outcome components are unchanged, the worker would remain on the job but be dissatisfied. Truman Bewley (1999, p.43) concluded the following from his intensive interviews with firms on their pay policies: “Within a company, pay inequality offends (indeed, sometimes outrages) employees and destroys trust….” A production input with the capacity to be distrustful, offended, and even outraged about compensation substantially complicates factor pricing.

	 

	The now dissatisfied employee rationally alters his or her input to the job – the only available route to restoring equilibrium. Such workplace behavior has been long understood by practitioners. In his text on wage administration, Patten concluded: “Individual employees are ‘bargaining’ every day when they decide to remain with, quit, or reduce their contribution to an employer.”46 Steps to redress perceived inequitable treatment by management via diminished Ź can include actions beyond reduced cooperative effort on the job: absenteeism, tardiness, petty sabotage, organized slowdowns (often strict compliance to management rules), and work stoppages.47 

	 

	Here is the fundamental, real-world fact upon which workplace-equilibrium theory is constructed. Employers have long believed that dissatisfied workers, given the latitude, adversely alter their behavior on the job.48 That commonplace fact and its profound implications motivate a more powerful, policy-relevant macroeconomics. 

	 

	If working in a large establishment, the dissatisfied employee exploits the latitude provided by limited monitoring to modify his or her input to the job:

	(2.13)      (ΔỎj+Ỏj)/(ΔỈj+Ỉj ) ~ Ỏj/Ỉj.

	The worker cannot decrease fixed inputs to the job, implying that cooperative behavior is altered. Given that the change in outcomes is a reduction from the reference wage, preference relation 2.13 can be restated: 

	ΔWj/Δ(ŹjHj) ~ Ỏj/Ỉj; and

	(2.14)      (Δ(ŹjHj)/(ŹjHj))/(ΔWj/Wńj) ~ (Wńj/Ỏj)/((ŹjHj)/Ỉj).

	For workers in Class-I jobs, relation 2.14 simplifies to:

	(2.15)      (Δ(ŹjHj)/(ŹjHj))/(ΔWj/Wńj)>1,

	which is equivalent to:

	(2.16)      (ΔŹj/Źj)/(ΔWj/Wńj)>1.

	 

	Relation 2.16 is named the unbundled wage condition and is illustrated in Figure 2.1. Employee OJB remains unbundled throughout the range of feasible reductions from the reference wage (Wm≤Wj<Wńj). The Źj contraction (ΔŹj) is reasonably posited to decelerate relative to labor-price cuts as the input of employee cooperative services approaches the technological minimum associated with cost-effective workplace monitoring (Źɱj). Rational employee behavior implies that price-mediated exchange in the large-establishment workplace is a nonconvex set. Given that wage setting demonstrating local minimization of unit labor costs is insufficient to assure profit maximization, firm labor pricing must be additionally constrained by labor’s market opportunity cost such that:

	(2.17a)      (Wj│Wńj/Źńj<Wm/Źɱj)=Wńj; and 

	(2.17b)      (Wj│Wńj/Źńj≥Wm/Źɱj)=Wmj.

	 

	In Figure 2.1, the WER tracks rational employee OJB (Ź) as the wage paid (W) moves relative to the reference wage (Wń); the radius vector tracks the firm’s efficiency wage (Wn=max (Ź/W)).  The conditions for which the reference wage (Wń), consistent with worker utility maximization, equals the efficiency wage (Wn), consistent with employer profit maximization, have been identified: large, specialized work establishments offering Class-I jobs. The efficiency wage is used by LEV firms to minimize unit labor costs, while the reference wage is rooted in interpersonal, intertemporal, and best-alternative-job reference standards used by workers to assess their satisfaction with the firm’s compensation policies and their own workplace conduct. Neither wage concept is well defined absent the other.

	 

	The relevant WER is, furthermore, discontinuous at Wń=Wn, implying a severely truncated labor-input schedule. Once aggregated, LEV labor supply has powerful macrodynamic consequences. In the baseline model, profit-seeking firms confronting unbundled Ź cannot pay more or less than Wn, microfounding the crucial meaningful wage rigidity that was defined in the first chapter.49 Generalized-exchange analysis has derived the holy grail of original efficiency-wage theory – a profoundly important outcome.

	 

	FIGURE 2.1.   Modern Geometry of Efficiency-Wage Optimization
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				BOX 2.3: Fair treatment and the human brain
 
Brain imaging laboratories, employing advances in magnetic resonance imaging technology, have been coming up with startling insights into how human brains are organized and function. The core idea of functional imaging is to associate a detailed picture of brain activity with the moment a thought or activity occurs. Researchers have discovered that each thought or activity activates a particular constellation of brain regions and have been mapping a number of those functional networks. One such network, for example, is associated with falsehoods. Telling a lie triggers neurons in different regions of the brain than does telling the truth.
 
The exploration of economic issues is a logical application of neuroimaging research. Researchers at Princeton University have been mapping brain activity while economic choices are being made. In one particularly relevant experiment, subjects play a familiar game (which has come to be known as the “ultimatum game”). The first player is given $10 and a choice. He or she can give any part of the money to a second player, who then also has a choice. If the offered cash is accepted, both players keep the allocated money. If rejected, each get nothing. Any subgame perfect equilibrium of the ultimatum game mandates that the minimum ($1) be offered and accepted. Economists know that something is preferable to nothing. Yet, in the experiments, many players reject low-ball offers; and the modal proposal is to split the money. What is going on?
 
Using MRI scanners, it has been discovered that stingy offers stimulated a part of the brain known to be associated with feelings of disgust. From Colin Camerer: “They can predict with good reliability, from looking at the brain, what a person will do. People whose brains are showing lots of disgust will reject offers.”* The research suggests what wage administrators already know. The perceived equity of economic outcomes matters. Moreover, unfair treatment motivates a desire to punish the perpetrator, even if the punishment involves personal cost.
 
Generalized-exchange theory asks less of workers than the ultimatum game. Equilibrium workplace dynamics is derived from employee preference for fair treatment by management as well as the urge to retaliate when he or she perceives inequity. In large establishments, however, retaliation need not incur significant personal cost to the employee. A large part of the job of personnel managers is well understood to be concerned with designing policies that do not trigger the “disgust” part of employee brains.
 
 
*Virginia Postrel, “Economic Scene,” The New York Times (February 27, 2003), p.C2.

		

	

	 

	V.  More Implications of Workplace Equilibrium

	Two-venue WERs.  With axiomatic preferences and technological constraints providing the foundation, unbundled workplace exchange has been derived from the rational interaction of employers and employees in large establishments offering routinized jobs. The workplace-exchange relations for large and small establishments respectively are:50

	(2.18a)      Źj=ƒ(Wj,Wnj, Źɱj, Wm), such that 
if Wj ∈ [Wnj,Wm], (ΔŹj/Źnj)/(ΔWj/Wnj)>1;51 

	(2.18b)      Źk=Źɱk, such that 
if Wk>Wm, (ΔŹk/Źɱk)/(ΔWk/Wm)<1. 

	 

	The unbundled WER of equation 2.18a restricts the simultaneous optimization of firm labor pricing and worker cooperative behavior sufficiently to produce workplace equilibrium at Wj=Wnj=max (Ź/W)=Wń=sup Ҝj>Wm and Źj=Źnj=Źńj. Such equilibrium persists until Ҝj is rationally recalibrated. (See Chapter 3.) Rational labor-pricing reconciles profit- and utility-maximization, necessarily occurs in the workplace rather than the marketplace, and powerfully generalizes unbundled Źj to all large establishments offering Class-I jobs. 

	 

	In a critical innovation, the baseline WER supply schedule determines the optimal wage on its own, requiring no interaction with labor demand. Optimizing workplace exchange equilibrates the employers’ efficiency wage, minimizing unit labor cost, and employees’ reference wage, satisfying their axiomatic preference for equitable treatment, capturing the essential properties broadly known to govern labor management and pricing in large establishments. (For elaboration, see Chapter 8.) Demand-independent labor pricing produces, over the business cycle, rational downward rigidity of nominal wages. It also allows firms’ rational expectations of product demand to play an explicit, direct role in determining the level of employment. (See Chapter 6.) The essential WER discontinuity orients baseline labor-pricing dynamics around preventing cuts from the efficiency/reference wage.

	 

	In constructing the model so far, Ҝj has been posited to be unchanged, an assumption that is dropped in the next chapter. Two related definitions are used throughout the analysis. First, the calibration of Ҝj (and, therefore, Wnj) is durable for a period t to t+ķ such that ķ>0 if unchanged Ҝj remains consistent with rational behavior. Second, simultaneous employer-employee rest periods in the space of intra-firm decision rules, if consistent with durable Ҝj, are named baseline workplace equilibrium. The capacity of such equilibrium to persist for extended periods of time, perhaps reaching into decades and accommodating a great deal of stabilization-relevant dynamics, will be demonstrated in Chapter 3.

	 

	Meanwhile, small firms, effectively monitoring workplace behavior, also simultaneously optimize labor pricing (Wk=Wm) and employee behavior (Źk=Źɱk), providing the conditions of workplace equilibrium when worker OJB is bundled. Profit-seeking small employers must pay the market wage. Their employees, lacking exploitable workplace-information imperfections, cannot establish interpersonal and intertemporal reference standards, truncating Ҝk and refocusing worker attention on optimizing work-leisure choice and searching for good jobs.52

	 

	Implicit contracts.  Equation 2.18a provides a port of entry into coherent macro modeling for the powerful, albeit largely lost to modern theorists, literature on implicit contracts. Rational workplace exchange in the unbundled venue is transacted via that contract class. TVGE modeling has improved on textbook descriptions of the phenomenon by generalizing its circumstances beyond worker risk aversion. Modern workplace analysis roots implicit contracts in more universal preferences, identifies the necessary role played by costly, asymmetric intra-establishment information, and specifies implicit enforcement mechanisms that are recognized, and respected, by large employers. From Hallock (2009, p.69): “Most workers have one employment contract that is explicit and another one that is implicit. The explicit contract specifies working hours, compensation, and job tasks. The implicit contract involves expectations about the extent to which the employment relationship is not just a payment for labor on the spot market but instead is likely to continue over time.”

	 

	Stability.  Baseline optimization, in the context of unbundled Źj, produces an important OJB asymmetry. All disturbances begin from equilibrium (Wj=Wnj=Wń). Preference relations 2.7 imply that positive compensation shocks (i.e., Wj increasing from Wńj) do not disturb workplace equilibrium and, consequently, have no effect on Źj.53 TVGE macroeconomics neither requires nor accommodates problematic gift-exchange. 

	 

	More interesting action occurs when Wj decreases from Wńj, falling increasingly below the established reference rate. Such wage cutting causes dissatisfaction, and employees restore workplace equilibrium by altering their on-the-job behavior. In large establishments offering Class-I jobs, durable Ҝj implies that pay cuts are inconsistent with profit maximization. Asymmetric labor behavior in the neighborhood of Wnj combines with firm profit-seeking to establish LEV workplace-equilibrium stability at Wj=Wnj, Źj=Źnj, satisfying Samuelson’s correspondence principle and validating the earlier use of comparative statics. 

	 

	Dynamic substitution effects.  Optimization implies agent willingness to substitute inter-temporally among arguments in utility functions. Labor-related tradeoffs, however, have proved analytically challenging. In dynamic Walrasian (SVGE) equilibrium, it is typically not possible to derive substitution theorems that are valid for all parameter values, requiring theorist priors to make market-centric models capable of yielding operational theorems. 

	 

	
		
				BOX 2.4: Roots of implicit contract modeling
 
Implicit contracts are the nonexplicit subset of self-enforcing, long-term agreements that govern the exchange of goods or services. Implicit contracts are effective because violation makes both parties worse off. Such contracts are important in specialized economies, accounting for a significant share of the pricing and allocation of scarce resources. They also have deep roots in macroeconomic theory, where Okun’s “invisible handshake” is probably the best known, and certainly the best named, application of implicit contracting.
 
In a relatively early phase of the enduring quest to microfound Keynesian macroeconomics, Martin Baily (1974), Donald Gordon (1974), and Costas Azariadis (1975) innovatively utilized the implicit-contract concept in their independent analyses of involuntary job loss that motivates the lion’s share of employment fluctuations over business cycles. In particular, they were interested in large, specialized establishments, inherently restricted by costly, asymmetric information, that became ubiquitous in the aftermath of the Second Industrial Revolution. Those firms necessarily generate and rely on specific human capital, implying relatively long-tenured employment. Requisite longer-term work relationships in turn inform reputational capital. The Keynesian theorists recognized that, in such circumstances, employers and employees are poorly understood as buyers and sellers in the spot labor market. Unfortunately, as a result of their working wholly within the mainstream SVGE model class, they confined the application of implicit contracts to elucidating risk sharing that rationally affects market labor pricing. The limited-application modeling could neither suppress wage recontracting nor fit the available evidence. For example, employees “buying” Baily’s insurance against economic uncertainty would be paid a wage that is, on average, lower than their market opportunity cost. The data, by contrast, indicate that wage rents are paid in large, specialized firms.
 
TVGE modeling features implicit contracting in its most powerful form, directly governing the optimizing price-mediated exchange that occurs in large-establishment workplaces. In particular, implicit contracting enables the introduction of critical, deeply rooted worker preferences for fair treatment as well as retribution for equity violations into rational workplace behavior restricted by costly, asymmetric information and routinized jobs. Such preferences are axiomatic; their broad recognition by practitioners is readily apparent in the globally familiar equity-oriented personnel rules and practices that provide content to the workplace exchange mechanisms constructed by profit-seeking managements. Economic exchange is properly generalized.

		

	

	 

	Workplace-equilibrium theory alters workers’ dynamic maximization problem. On the one hand, its difficulty is aggravated by employees’ preference for fair treatment. Substitution may now occur simultaneously at three margins: consumption and leisure; leisure and equity; and consumption and equity. On the other hand, as indicated earlier, the enriched constraints on optimization facilitate modeling. Most significantly, Keynes’s Second Classical Postulate has been rejected, i.e., rational labor pricing in the specialized workplace chronically exceeds opportunity costs ground out in the marketplace. Being employed in rationed jobs considerably simplifies the intertemporal tradeoffs available to workers.

	 

	The consumption-leisure tradeoff is effectively suppressed by chronic wage rents. Management sets the workweek, and workers (preferring not to lose their rents) accept what is offered. From the perspective of employees, hours exogeneity (Ho) implies exogenous away-from-work leisure time (Lo), eliminating substitution between consumption and leisure: ΔLoij(t)/ΔCij(t)=0. In generalized-exchange modeling, suppressing this first trade-off helps establish disturbances in aggregate nominal demand as the critical causal determinant of fluctuations in total employment and production.

	 

	Meanwhile, the tradeoff between leisure on the job (Lw) and perceptions of fair treatment (Wj/Wńij) is suppressed in the specialized venue by the nature of productive OJB. Given the importance of cooperation and acceptance of management’s goals in the circumstances of unbundled Źij, discretionary OJB changes typically have little to do with distasteful physical effort on the job. On-the-job leisure (Lw) is broadly understood to be unaffected, within a zone of independence, by reductions in Źij: ΔLwij/ΔŹij=0, ΔŹij/Δ(Wj/Wńj)0, ΔLwij(t)/Δ(Wj/Wńj)=0.54 

	 

	The third tradeoff, between consumption and fair treatment, motivates the interesting optimizing employee behavior along with the intertemporal malleability of the WER. More specifically, C-for-Wń substitution, simplified by the assumption that employees strictly prefer consumption to fair treatment, animates the worker’s intertemporal investment in specific workplace capital (Ҝj), making the reference wage (Wń) endogenous. Active-Ҝj equilibrium, modeled in the next chapter, is motivated by the third, surprisingly tractable, tradeoff.

	 

	MWR channel.  Baseline wage recontracting, i.e., a worker is offered and rationally accepts (in lieu of losing his or her job) a reduced wage that does not violate opportunity costs, is now understood as a class of workplace exchange that requires either intra-firm information sufficient to support cost-effective employee supervision or a Class-II job. Costly, asymmetric workplace information and routinized jobs, inherently associated with Chandler’s “new corporate forms” characteristic of the Second Industrial Revolution, rationally inhibit labor-price recontracting, a restriction from which crucial macroeconomic content follows. 

	 

	Most important, the MWR channel uniquely microfounds the capacity of adverse nominal demand disturbances to induce involuntary job loss. Forced job separation has been shown to be the empirical engine of employment fluctuations in the U.S. economy. In an outcome vigorously sought since Keynes and the 1930s depression, generalized exchange has microfounded a robust, stabilization-relevant monetary theory of production and employment. (For elaboration, see Chapter 6.) Moreover, the tightly specified MWR channel, i.e., limited to large, specialized establishments offering routinized jobs and creating downward inflexible wages over the business cycle as well as chronic, time-varying wage rents, leaves numerous, particular, testable tracks in the economic data. Evidence consistent with the TVGE narrative is all over the place, from equity-based corporate personnel policies to the existence of forced job loss (both layoffs and downsizing), providing sharp contrast to mainstream SVGE thinking that must ignore much of the data generated by highly specialized economies.

	VI. Conclusion

	Like all theories, the labor pricing modeled in this chapter simplifies reality. Despite that, a great deal of the nature of wage determination in large, complex establishments has been captured. Employees, working in a hierarchy of authority, want to be treated equitably. Employers, confronting the inherent asymmetry and costs of workplace information, learned long ago that being attentive to that elemental preference in their labor-management practices, centrally including compensation, is consistent with profit seeking. Labor pricing is relocated to inside the firm, and its tight relation with market equilibrium, described in Keynes’s Second Classical Postulate, is severed. Macroeconomics that is both coherent and stabilization-relevant becomes possible.

	 

	Misunderstood efficiency wages.  Efficiency wages, particularly the original morale-centric formulation that Solow and I pioneered and that outlined how theorists could go about coherently scrapping the Second Classical Postulate, are today badly understood by economists. In their otherwise exemplary history of economic thought, Scepanti and Zamagni (2005, p.369) provide a typically inadequate description: “The theory of efficiency wages is based on three principal ideas. The first is that the intensity of work effort of each employee, and therefore the marginal productivity of labour, increases with an increase in wages. The second is that the workers’ effort is also influenced by the level of unemployment, in that the fear of being dismissed for inefficiency increases with an increase in the probability of not immediately finding another job with the same pay – a probability that rises with the level of unemployment. The third hypothesis is that there is a type of asymmetric information, as firms are not able directly to ascertain the intensity of effort of hired worker or the ability of those to be hired. In these conditions, it is in the interest of firms to pay high wages to encourage workers’ effort.”55

	 

	
		
				BOX 2.5: Meta-externality
 
Generalized-exchange modeling greatly enriches A.C. Pigou’s (1920) analysis of economic externalities, a powerful concept earlier noted by Henry Sedgwick and Alfred Marshall. Most relevant to macro theorists are production externalities, in which optimizing firm behavior can induce market inefficiency. From David Kreps (1990, p.289): “The idea in a production externality is that a firm, by its choice of a production plan changes the feasible set of production plans for other firms.” In the present context, production plans are understood to rationally govern the pricing and use of scarce resources. To Pigou, economists have a moral responsibility to identify negative externalities and design government interventions that ameliorate their effects.
 
The TVGE reconfiguration of mainstream coherent SVGE macroeconomics has identified the most costly class of mismatched private and social costs, here named meta-externality. Profit and utility maximization in large, specialized establishments microfounds the MWR Channel that translates nominal demand disturbances into same-direction changes in production, employment, income, and profit. Adverse shifts in total spending broadly upset production plans, imposing periodic, widespread involuntary job loss and underutilized capital on specialized economies. In Pigou’s language, the private costs of continuous, general decision-rule equilibrium are intermittently much less than the social cost of recession or, worse, depression. A neoclassical justification for the discretionary management of aggregate demand has been provided.
 
In the more general narrative, large establishments created by the Second Industrial Revolution rationally suppress wage recontracting. Such suppression follows from the generalization of optimizing exchange from the marketplace to the specialized workplace. Once true axioms are used to inform worker preferences and model intra-firm behavior as continuous-equilibrium phenomena, involuntary job loss and its associated market failures are best understood as a powerful set of meta-externalities that imply the need for aggregate-demand intervention. Coherent macro theory is made stabilization-relevant and the fruitful process of synthesizing competitive-market and Keynesian modeling, with their respective incentives and externalities, can begin in earnest.
 
A powerful feature of TVGE meta-externality is its practical immunity with respect to the Coase Theorem. Parties involved in continuous-equilibrium market failure rooted in the nonmarket MWR Channel cannot bargain macro instability into a Pareto-optimal outcome.

		

	

	 

	This chapter indicates, and the evidence broadly supports, that LEV employers rationally believe that cooperative OJB is damaged by cuts from Wń, which is rooted in employee established reference standards Ҝj. The next chapter demonstrates that rational workers must experience significant job downsizing to justify accepting wage reductions absent a tit-for-tat response. Labor productivity that is simply increasing in labor pricing is a very different, nonintuitive process, badly complicating model stability and, outside of the limiting case of nutrition and health, supported by neither practitioner testimony nor the evidence. In the TVGE model class, the rational efficiency wage (Wn) is independent of market unemployment as well as market opportunity costs.56 Profit-seeking LEV firms pay downward rigid wages over the business cycle and wage rents at all times; as a result, their employees understand the very low probability of “immediately finding another job with the same pay” no matter what the overall jobless rate.

	

	 

	 

	Deep roots of original efficiency-wage theory.  As indicated above, the original EWT literature has deep roots in actual behavior. In his study of the transition of the Lancashire cotton-spinning industry from at-home piecework to factories employing an on-site workforce, historian Michael Huberman traces the roots of modern OJB management to the early nineteenth century. The Second Industrial Revolution, motivating new corporate forms in order to effectively manage high-volume, rapid through-put production, began in earnest later in the nineteenth century. But it was anticipated by a small vanguard of larger-establishment, specialized industries. If employees do indeed have an axiomatic preference for fair treatment which influences their OJB, there should be supportive evidence prior to the broad large-firm reorganization of production.

	 

	From Huberman (1996, p.6, pp.13-14): “Workers entered the factories with customary notions of a fair day’s pay for a fair day’s work [from their experience with at-home production] and would expend optimal effort only if they were assured this rate…. Cooperation between firms and workers was not immediate. Pressed by competitive forces, firms initially challenged workers’ control. But changes in work organization and constant attempts to cut rates of pay only raised unit costs. It took one generation for firms and workers to recognize the benefits of cooperation…. Fair wages took hold in large firms in the leading industrial centers of Manchester and Bolton. By 1850, firms in other areas adopted these policies, although there were important exceptions. Firms needed to show their commitment to the fair wage, and to this end they introduced work-sharing and a layoff strategy that protected senior workers. These arrangements were initially rules of thumb, but standard piece rates themselves became codified in written lists…. Yet all rules, whether formally stipulated or not, were governed by community standards of what was just and fair.”

	 

	
Notes

		[←1]
	 Workplace-Marketplace Synthesis, two-venue general equilibrium (TVGE), and generalized-exchange macroeconomics are used interchangeably throughout the book.

	[←2]
	 Each of the two sets of production functions is defined for a given state of technical knowledge. For LEV homogenous production (Xj=ƒ(Έj,Ƙj)), there exists maximum real output (XjP) described by a capacity function (XjP=ƒ(Ҡj)), such that XjP is increasing in capital stock Ҡj, providing an upper bound on production (Xj≤XjP). Capital services (Ƙj) flow from the capital stock (ƘjP=ƒ(Ҡj), Ƙj≤ƘjP) and are (for analytical convenience in the compact version of the TVGE model) posited to be used in fixed proportion to labor services (Έj). For the highly simplified SEV production function, homogenous output (Xk) is posited to be increasing in its single input, labor hours (Hk). More general restrictions on the overall technology space include prices are excluded from the domain of inputs, no resources imply no production, 0X (the establishment can be idle), Xj and Xk are closed sets. 
 

	[←3]
	 Baseline ΈQj is definitionally embodied in worker hours offered in the marketplace, helping to determine the market wage. ΈGj, representing human-capital investment that increases labor productivity in multiple firms, is also embodied in market labor hours and also influences the market labor pricing. It has become the centerpiece explanation in the economic analysis of earnings differentials. (ΈGj is more easily measured and is ubiquitously shown in empirical work to significantly influence the establishment-size wage differential. In TVGE modeling, that familiar finding is understood to additionally result from the rational practice of rent-paying firms to “cream” their excess supply of job applicants, reversing causality from the SVGE analysis.) ΈSj, denoting human capital that enhances productivity exclusively in the employing firm, is embodied in labor hours only in the jth establishment and is independent of market opportunity cost. 
 

	[←4]
	 The 1-1 mapping of labor hours onto output, via a well-behaved production function, critically supports one of the central management decision rules in the SVGE model class: ΔПj /ΔHj=0. From Heijdra and van der Ploeg (2002, p.3): “The decision rule is a vitally important element in the macroeconomic labour market story. It is also relatively uncontroversial: virtually all macroeconomists believe in some version of [it]. We can easily transform [it] into the demand for labour, a schedule which shows how much labour a firm wants to hire for a given real wage.” This book’s success will be increasing in the degree to which the commonplace decision rule is made controversial. Replacing it with ΔПj /Δ(ŹjHj)=0 is shown to be a necessary condition of continuous-equilibrium, policy-relevant models capable of integrating stationary and nonstationary behavior of employment, income, and productivity.
 

	[←5]
	 Leibenstein (1963) modeled the limiting case where firms, operating in countries with low living standards, influence Źj by directly managing the nutrition and health of their employees. For elaboration, see Annable (1984).
 

	[←6]
	 The arrangement is best thought of as a self-enforcing implicit contract, a concept well established in economic theory. (See, for example, Okun (1981).) From Cahuc and Zylberberg (2004): “The features of labor contracts depend, to a large extent, on whether or not the results of an employee’s activity can be observed and taken into account. These results can only appear explicitly in the contract if they are verifiable. If they are not, the work relationship is governed by implicit and self-reinforcing clauses…. In reality, the labor contract most often takes the form of a relationship of subordination that simply acknowledges the employer’s authority and sets out a specified amount of remuneration. It is not generally possible to know in advance what services will be supplied in return for the wage.” (pp.307-8)
 

	[←7]
	 Given costly, asymmetric information, LEV management cannot know individual Źij but know enough about group performance to identify modal Źj.
 

	[←8]
	 A third class of WER bundling, (ΔŹ/Ź)/(ΔW/W)=1, microfounds perfect piece-rate compensation systems. For more on piece-rates, see Chapter 8.
 

	[←9]
	 A more complete set of optimizing conditions is dŹj/dWj=Źj/Wj>Źɱj/Wm and d2Źj/dWj2<0. Solow (1979) and Annable (1977, 1980), both assuming differentiable WERs, independently derived the firm’s conditions for local profit maximization subject to discretionary Źj. Given self-interested workers, the firm’s costs are represented as Cj=Wj(Έj/Źj)+Fj, where C is total costs and F is fixed costs. Given output, local cost-minimization with respect to the wage paid mandates unitary elasticity of effective labor input, an important original EWT conclusion: dCj/dWj=(Έj/Źj)(1– (dŹj/dWj)(Wj/Źj))=0; dŹj /dWj=Źj/Wj; and d2Źj /dWj2<0. Modern workplace-equilibrium analysis usefully drops the restriction that WERs must be differentiable.
 

	[←10]
	 If the production process requires specific human capital, the firm’s optimal labor pricing includes adjusting the market wage with a minimally small, constant wage premium that discourages voluntary quits. See Chapter 8. 
 

	[←11]
	 See March and Simon (1958). Annable (1977) is an early example of the use the ratio of job outcomes to inputs to model worker behavior in the context of optimizing economic theory. For insightful applications outside economics, see Homans (1961), Adams (1963), and Blau (1964).
 

	[←12]
	 John Stuart Mill generalized Adam Smith’s division of labor to the “more fundamental” principle of worker cooperation.
 

	[←13]
	 Scholars have been using interpersonal and intertemporal comparisons in their attempts to make economic descriptions of behavior more congruent with psychological evidence. Brenner (1983) and Frank (1985) construct utility functions that include peer-group wealth. Kahneman and Tversky (1979) include the individual’s earlier wealth as the critical reference point. (See also Harford (2003).) For other notable efforts to extend utility functions to include reference standards, see Duesenberry (1949), Becker (1996), de la Croix (2001), and the important behaviorist school of economic theorists (for example, Camerer, Loewenstein, and Rabin (2004)). The original economic work on reference wages and the importance of perceived fair treatment, as has been noted, came from the workplace analysis of Kerr et al. (Kerr (1988, 1994).) They found that employees preferred wages that were consistent with interpersonal and intertemporal reference standards that had become ingrained (via repeated application) over time and that had been incorporated into workplace standards of acceptable treatment.
 

	[←14]
	 Montague (2006, p.186). Modern brain research and behavioral experiments are producing critical information on proper axioms for use in economic modeling. Especially relevant to formal workplace modeling are the scientific and experimental findings suggesting that contemporary human choices are made with neural mechanisms in which natural selection has embedded a strong preference for fair treatment. Those findings are remarkably consistent across cultures, providing guidance that serious economic theorists cannot ignore. Behavioral economists are exploring, to good effect, the biochemistry of decision-making and its implications for economic postulates (for example, Camerer, Lowenstein, and Prelec (2005)). Their work is notably consistent with Gary Becker’s (1996) belief that the roots of stable preferences are found in biology, not society and informed by Joel Mokyr’s (2006) essay on the progress in, and difficulty of, importing concepts of evolutionary science into mainstream neoclassical theory. The workplace model’s employee preferences were anticipated, as was so much else, by Adam Smith. In his The Theory of Moral Sentiments, important behavior motivators are the interrelated factors of status, respect, and justice. An overriding preference is fair treatment: “… we find ourselves to be under a stricter obligation to act according to justice than agreeably to friendship, charity or generosity; that the practice of these last-mentioned virtues seems to be left to some measure to our own choice, but that, somehow or other, we feel ourselves to be in a peculiar manner tied, bound, and obliged to the observation of justice.” It is perhaps additionally interesting that the importance of relativity in human satisfaction aligns nicely with its importance in physical sciences, traceable back to early insights of Galileo in considering heliocentric cosmology and much more fully exploited by Einstein.
 

	[←15]
	 Milkovich and Newman (1984), p. 8.
 

	[←16]
	 Lagged learning mechanisms (see Evans and Honkapohja (1999), Evans and Honkapohja (2001), and Honkapohja (2001)) could be easily, and usefully, incorporated into the workplace-equilibrium theory.
 

	[←17]
	 It is not surprising that sociologists have thought harder about relational phenomena, like those producing specific workplace capital, than have economists. From Swedberg (2003): “Interactions between people gradually acquire an objective quality, and eventually people take them for granted. What is specific about economic institutions … is that they involve ‘the mobilization of resources for collective action’.” (p. 36) In workplace-equilibrium analysis, it is the dynamic variability of the reference standards – not their specific content – that is important. Much has been written about the interpersonal reference standard, indicating that the selection of comparisons is determined partly by historical happenstance. (Interested readers are referred to the large practitioner literature on the determination of standards of wage comparisons, a sampling of which is provided by footnote 19 in this chapter.) Given that the content issues of preference relation 2.7 are concentrated in the interpersonal standard, it is notable that workplace optimization could be motivated wholly with the intertemporal standard with remarkably little damage to the results. 
 

	[←18]
	 Mortensen (2003) reviewed existing evidence on establishment-size wage differentials, concluding that they are substantial. Modern empirical studies have reduced Lester’s estimates by accounting for human-capital differences. A problem with the more-detailed studies, however, is their assumption of a one-way causation from the human-capital differences to the firm’s wage. It will be demonstrated below that, given specialized, large-scale production, assuming one-way causation is misleading, resulting in downward-biased estimates of the wage variation rooted in establishment size. Opposite-direction causation reflects employers responding to profit-seeking forcing them to pay market-wage premiums by creaming the excess supply of job applicants, i.e., hiring the best available. TVGE modeling restores credence to the early, larger estimates of cross-sectional market wage variability.
 

	[←19]
	 The literature includes Patchen; Livernash; Merton and Rossi; Hills; Lipset and Trow; Gartrell; Goodman; Messe and Watts; Major and Testa; Dornstein; Ross and McMillen; Ambrose and Kukik; and Heneman, Schwab, Standal, and Peterson. For more on the nature and origins of the reference standards, see Annable (1984, 2007b). Note also that the workplace model does not require the interpersonal comparison of utilities. That sort of exercise, usually found in welfare economics, is extraordinarily challenging. (See Hammond (1991).) The model being constructed here requires a much easier, two-part reference process. First, workers use available information to compare (interpersonally, intertemporally, and in the marketplace) a measurable outcome, wages paid. Compensation administrators know that assessing one’s wage relative to others, or one’s own history, is a commonplace activity. Second, the results of those comparisons affect worker satisfaction, another outcome well known to practitioners.
 

	[←20]
	 Perceptions of similar work can also extend the reach of wage comparisons to other establishments. Such external comparisons impose a greater time requirements on the dissemination of relevant information. Given space considerations, external comparisons will not be a focus of this introductory analysis.
 

	[←21]
	 Dunlop (1957) used the term wage contour to denote the end result of external comparisons. By definition, a wage contour is a relatively stable group of wage-setting establishments that are linked via similarity of product markets, similar sources for labor force, or common labor-market organization (custom). By virtue of those linkages, the contours have wage-making characteristics to which employees become accustomed. Similarly, he defined job clusters as a stable group of job classifications or work assignments within an establishment that are linked by (a) technology, (b) the administrative organization of the production process, or (c) social custom. The relationships within a cluster develop around key jobs and their wage rates. Those key rates provide the reference standards to peg all job rates within the job cluster.

	[←22]
	 In practice, consistency between the intertemporal and interpersonal reference standards typically results from management’s recognition of the relative importance, to employees, of both. See Chapter 8. 
 

	[←23]
	 If the model accurately describes worker behavior, then custom and tradition should be familiar concepts to wage administrators. And they are. From a text on wage administration: “To the recipient, pay serves as a symbol of status as well as a means to purchasable ends…. Understanding compensation as status values helps explain the force of custom and tradition in pay matters. The protection of present status and the desire to improve status appear to be ubiquitous human values. Protection of present status gives force to custom defined as ‘what is right’. Custom and tradition require justification for change. The force of custom in compensation is conservative. Changes must not be made unless justified and when made call forth numerous other changes based on traditional relationships.” (Belcher, pp.6-7) Introducing custom and tradition into economic models goes back at least to John Stuart Mill. More recently, some prominent economic theorists have recognized the significance of norms in worker behavior. A significant example is the late Sir John Hicks (1963) who, rejecting the hard-line market focus of his earlier work, eventually emphasized fairness, rooted in comparisons, from the workers’ point of view, and of continuity of relations from the employers’ point of view in the setting of wages. (See Chapter 4.) 
 

	[←24]
	 Note that, for economy of presentation, the utility function holds nonpecuniary outcomes and hours-embodied inputs constant. Optimizing tradeoffs among wages, Έ, ON, and If are interesting but play an insufficient role in the development and application of the economic model to justify complicating this introduction to coherent generalized exchange theory. 
 

	[←25]
	 An infinite horizon, greatly simplifying many applications in macro analysis, could be used. Rios-Rull (1994) produced cyclical properties similar to an infinite-horizon model by calibrating an overlapping-generations model to the U.S. population’s age structure. Other restrictions on instantaneous utility are (ΔÚj/Δ(Wj/Wńj)│Wj>Wńj)=0, ΔLj/ΔHj<0, and Ćj=HjWj. 
 

	[←26]
	 For a review of the use of extended preferences in macroeconomic modeling, see de la Croix (2003). In general, care must be taken in the search for topological transformations of preferences that make one’s model more consistent with the data. That practice has too often amounted to little more than the hidden use of free parameters. Such transformations are admissible in model building only if the reformulated preferences are both intuitively plausible and strongly supported by the evidence, i.e., they must be axiomatic. The real-world importance that employees assign to fair treatment by management easily satisfies those requirements. No other worker-preference set widely used in economic models today (e.g., the dominant urge to shirk) can make that claim. 
 

	[←27]
	 The greater consumption and leisure that result from higher wages do, of course, increase satisfaction.

	[←28]
	 
 Rabin (1998), p.13. Rabin’s survey also emphasized two characteristics that are compatible with the optimizing workplace theory. First, loss aversion is ubiquitously important. “Researchers have identified a pervasive feature of reference dependence: In a wide variety of domains, people are significantly more averse to losses than they are attracted to same-sized gains.” (p. 14) Experimental evidence shows that most people experience an asymmetrically strong dislike for even modest financial setbacks. The static workplace model, in which relative wage losses push the employee out of equilibrium while same-sized relative gains do not, is consistent with that psychological characteristic. Second, marginal utility diminishes most sharply in the immediate neighborhood of established reference standards. “The marginal effects in perceived well-being are greater for changes close to one’s reference level than for changes further away… diminishing sensitivity is a pervasive pattern of human perception.” (p.15)
 

	[←29]
	 Gordon (1990, p.1138) makes a similar point but provides no derivation.
 

	[←30]
	 It will be demonstrated in the next section that workers cannot spontaneously organize workplace behavior that pushes the firm’s unit-cost minimizing labor price above the established reference wage. Absent help, effective employee action is shown to be confined to defending Wńj.
 

	[←31]
	 Caballero and Hammour (1998 and 2001) powerfully organize their analyses of macroeconomic dynamics, integrating markets and relevant institutions, around input specificities.
 

	[←32]
	 Vertical integration, which substitutes managerial for market coordination, has been extensively studied since the pioneering efforts of Coase (1937). Economists have identified a variety of interrelated reasons for rational firms to make rather than buy an input, including coordination costs (Coase), synergies resulting from team production (Alchian and Demsetz (1972)), and asset specificity (Williamson (1975)). Chandler (1996, pp.80-81) provides a useful summary analysis constructed on two propositions: “The first proposition is that modern multiunit business enterprise replaced small traditional enterprise when administrative coordination permitted greater productivity, lower cost, and higher profits than coordination by market mechanisms.... The second proposition is simply that the advantages of internalizing the activities of many business units within a single enterprise could not be realized until a managerial hierarchy had been created.”
 

	[←33]
	 Williamson, Wachter and Harris (1975) tackled this issue theoretically, arguing that firms design workplaces and internal job ladders to orient employee attention toward longer-term rewards. The strategy is employed in the hope of reducing costly haggling over the disposition of rents. There is much more on the hold-up problem, an exceptionally important concept that has been largely ignored in market-centric modeling, later in the analysis.
 

	[←34]
	 Within large establishments, there will typically be pockets of employees whose functions are such that their productivity is readily monitored by management. Many workers in sales fit that description and, therefore, have pay packages that include pay-for-performance formulas. Such wage arrangements produce significant selection effects, as ambition or skill induces individuals into employment that can be effectively monitored and rewarded. See Lazear (1996). In the TVGE model, of course, employee venue-homogeneity eliminates such variation. 
 

	[←35]
	 The workplace model is a particularly powerful example of the “contested-exchange” class of information problems – i.e., the complications rooted in the costs of monitoring and enforcing contractual relationships.
 

	[←36]
	 Also using U.S. data, Kevin Reilly (1995) developed evidence that large establishments offer more specific-training opportunities than their small counterparts. As a result, they have greater incentive to use wage policy to encourage longer job tenure of their employees; or they are simply rationally responding to already established wage rents. As noted above, in the TVGE model class, the use of human-capital differences in estimating wage premiums associated with establishment size imparts a downward bias to the reported effects.

	[←37]
	 From Demsetz (1995, p.18): “This synergistic interaction makes it difficult, even impossible, to isolate the contributions to the value of output purely attributable to a single input.” Management control decreasing in establishment size has occasionally been featured by economic theorists, e.g., Stigler (1962) and Williamson (1975).
 

	[←38]
	 The effect of size on the capacity of management to control worker behavior has been studied extensively by sociologists. Richard Simpson (1985), for example, insightfully described and contrasted systems of direct and bureaucratic control. In the first, found in small offices and shops, the boss supervises employees directly, issuing orders without the intervention of formal rules governing the interaction. As workplaces grow larger, however, direct control gives way to a hierarchy of supervision and bureaucratic control. In the United States, nearly one in ten employees works as a manager, creating the need in big establishments for managers to manage managers. This bureaucratic approach is characterized by formal rules and procedures that define appropriate conduct of workers, managers, and their managers, making use of formal incentives and sanctions to help compensate for lost information on workplace behavior.

	[←39]
	 It is interesting to consider Dunlop’s experience-based observation about spontaneous workplace organization in the more general context of the Austrian school’s high-theory concept of spontaneous order. Hayek (1944) argued that any institution emerging in the absence of intentional manipulation is the unintended (spontaneous) consequence of the interaction of self-interested individuals, endowing it with all the information dispersed among the various agents. 
 

	[←40]
	 Class-I employees also prefer that management, in constructing and implementing incentives, emphasize fixed inputs as opposed to imperfect measures of OJB. The assignment of greater significance to Ỉfj than to ỈΈj makes workplace exchange less arbitrary and, consequently, less likely to generate discontent. It should additionally be noted that, although fixed inputs such as education are trivialized by the assumption of point-of-hire worker homogeneity, their inclusion would enrich, not damage, the analysis.
 

	[←41]
	 Philosophers would describe Class-I jobs as “instrumental”, i.e. its value is not intrinsic but results from what it can be used to achieve. The employment class is vividly illustrated in Michael Brawoy’s study (1979) of life on a factory floor in Chicago, where he documented the various ways devised by workers to make the time pass and help them put up with the monotony of the work. Also noteworthy here, in a survey conducted in the mid-1990’s, Freeman and Rogers (1999) asked a large sample of employees: “On an average day, what best describes your feeling about going to work? Would you say you usually look forward to it, wish you didn’t have to go, don’t care one way or the other.” (p.44) They found that “about one-third of the workforce are not eager to do their job.” (p.43)
 

	[←42]
	 The Industrial Relations Research Association has examined this issue in some depth. In a summary of the relevant IRRA studies, Kleiner et al. (1987, p.108) concluded: “Using data collected within firms, they all reached similar conclusions – that pay level is weakly or not significantly correlated with performance rating and is more strongly related to seniority and education.” Indeed, wage-setting procedures in large firms resemble a system of entitlements, with their emphasis on across-the-board increases, catch-up to consumer price inflation, and seniority-based hierarchies used in job transfers and layoffs.
 

	[←43]
	 Tournament theory, for example, helps explain the behavior of employees with intrinsically satisfying jobs who are seeking advancement in an organization. (See Lazear, 1995.) It is not surprising that academic economists, themselves in an inherently self-directed occupation initially focused on the achievement of tenure, would empathize with the tournament model as a workplace description. That model, however, provides little predictive power for the behavior of workers in Class-I jobs that demonstrate fundamentally different outcome-input characteristics than does university research and teaching. See also the theory of occupational choice constructed by Annable and Fruitman (1973) for evidence on satisfaction derived from performing a job and its influence on wage determination for high general human-capital employees. 
 

	[←44]
	 At the other extreme (Class-II jobs), many immigrants, especially those who are undocumented, assign relatively low importance to their fixed characteristics. Recall that, in this introductory presentation of workplace economics, workers have been assumed to be market-homogeneous, limiting sources of heterogeneity to the nature of jobs and the size of work establishments.
 

	[←45]
	 Given the final word in this introduction to formal job-content analysis, Edmund Phelps provides a relatively optimistic assessment of the nature of employment compatible with economic progress. Unlike classical economists who foresaw the rising incidence of class-I jobs as an inevitable result of specialization, Phelps (2009) in his work-in-progress on economic growth moves class-II employment to center stage: “… if we are going to have any possibility of intellectual development we’re going to have to have jobs offering stimulating and challenging opportunities for problem solving, discovery, exploration, and so on. And capitalism, like it or not, has so far been an extraordinary engine for generating creative workplaces in which that sort of personal growth and personal development is possible; perhaps not for everybody but for an appreciable number of people, so if you think that it is a human right to have that kind of life, then you have on the face of it a justification for capitalism.” Quoted in Vane and Mulhearn (2009, p.121).
 

	[←46]
	 Patten (1977), p.13.
 

	[←47]
	 Illustrating the variety of actions available to damage an employer, Dickens, Katz, Lang, and Summers (1989), document the significance of worker theft. Chapter 7 usefully elaborates on organized work stoppages, demonstrating that they are a critical class of profit-adverse behavior by dissatisfied workers. Moreover, in nonunion circumstances, management always fears that dissatisfied workers will demand a NBER union-recognition vote. Putting it all together, employers need employees’ cooperation; and they rationally invest in equity-based wages and workplace rules in the rational attempt to obtain it. 
 

	[←48]
	 Large-establishment employers tell a consistent story. (Recall Chapter 1.) They believe neither that worker OJB is wholly determined by technology nor that employees are inveterate shirkers. Instead, over the past century, they learned that workers prefer fair treatment, that workplace labor behavior is discretionary, and that policies designed to positively influence employee willingness to adopt management goals are useful in the pursuit of profit. There should be no dilemma here for economic theorists. If employers believe that OJB is variable, adversely influenced by worker dissatisfaction, and economists do not, then economists must change. It should also be noted here that rational worker behavior is broadly consistent with reciprocity theory, especially in that people devote resources to punish others for what they perceive to be hostile acts. Workplace reciprocity could be crudely incorporated into a game-theoretic framework, producing a continuous-strategy prisoner’s dilemma. See Rabin (1993).
 

	[←49]
	 Nominal wages are downward rigid absent Ҝj recalibration. Chapter 3 demonstrates Ҝj to be rationally unchanged in the context of stationary employment fluctuations. 
 

	[←50]
	 The unbundled-bundled WER venues are variously and equivalently referred to as large versus small establishment, workplace versus marketplace, high versus low productivity, high versus low specialization, high versus low wage, rent versus no-rent, and good versus bad jobs. Each of the unbundled-venue names strictly refers to the workplace venue (equation 2.18a) that offers Class-I jobs and is sufficiently restricted by costly, asymmetric employer-employee information to support rational payment of labor rents. Each of the bundled-venue names refers to the remaining workplaces (equation 2.18b).
 

	[←51]
	 If Wj>Wnj, (ΔŹj/Źnj)/(ΔWj/Wnj)=0. Unbundled worker OJB is not a new idea in economics, having been recognized and analyzed by middle 20th-century labor economists. In a noteworthy example, Richard Lester (1951, pp.46-48) provided an insightful description of the sensitivity of worker OJB to wage cuts, distinguishing between time spent on the job and effort and “diligence” produced by employees. He argued that, by cutting wages, employers were unilaterally altering the terms of the employment arrangement, making them vulnerable to retaliation in form of reduced effort, inattention to quality, etc. While circumstance could produce Wnj=sup Ҝj=Wm, that outcome is unlikely to exist and extremely unlikely to persist. It can in the interests of model tractability be ignored in this introductory exposition of the generalized-exchange model class, implying Wnj=sup Ҝj>Wm.
 

	[←52]
	 Two-venue modeling microfounds Okun’s (1981) “career” and “casual” employment and Clark Kerr’s (1954) “balkanized” labor sectors, an earlier version of the basic idea. Rational activities in Kerr’s “secondary” sector (here named the large-establishment venue characterized by unbundled worker OJB) differ fundamentally from optimization in his “primary” sector (the small-firm venue characterized by bundled OJB). The derivation of unbundled WERs also microfounds the Kerr et al. interrelated assertions that secondary-sector money wages are downward rigid and are contemporaneously independent of the labor market. From Dunlop (1988, p.67): “… everything we know about labor markets and wage determination explicitly precludes any simple or direct or stable relationship between the general level of wage, salary, or benefit schedules and aggregate unemployment….”
 

	[←53]
	 From human-resources expert Frederick Herzberg (2003, p.91): “… the opposite of job dissatisfaction is not job satisfaction, but no job dissatisfaction.”
 

	[←54]
	 In workplace-equilibrium theory, the “zone of independence” is restricted to reductions in cooperative labor input on the job (ΔŹij<0), in response to inequitable treatment, that are independent of leisure at work (ΔLwij=0). In practice, however, the zone of independence is likely more substantial. Even physical-effort shirking is different from, and less readily motivated than, the employee’s preference to be somewhere other than on the job. Practitioners argue that, once at work, loafing may make the worker’s experience less satisfactory and his or her time on the job go more slowly. Moreover, depending on the firm’s supervisory practices, avoiding detection while physically shirking can be difficult and unpleasant – in other words, hard work. There is, on the other hand, ample documentation of employee dislike of significant work speed-ups. Insightful analysts have suggested a middle ground. Leibenstein (1976) argued that workers have a “comfort effort range” within which they can vary Źij without affecting their utility. Simon (1951) defined a “zone of acceptance”, which he later summarized: “An employment contract contains all sorts of implicit (and explicit) limitations that set boundaries to the range of actions the employee will be directed to perform. These boundaries define the ‘zone of acceptance’ within which an employee can be expected to obey orders. The zone of acceptance is also sometimes called a ‘zone of indifference’, for the choice among alternative behaviors, while of major importance to the employer, may be of little or no concern to the employee.” (Simon, 1991, p.31) Practitioners understand that, if work speed-ups push employees outside their indifference zones, latent preferences to shirk are activated.

	[←55]
	 The first two characteristics erroneously describe morale-centric efficiency wages. The Scepanti-Zamagni depiction is relevant only to the Shapiro-Stiglitz shirking variant of efficiency wages. Despite being best known of all the EWT branches, Shapiro-Stiglitz generates flexible labor pricing and confines job loss to dismissal for cause, a trivial category that is incorrectly described, does not track the business cycle, and has no macro content. Indeed, business historians recognize shirking theory’s central role for firing and fear to be a nineteenth-century idea that in large, specialized enterprises is destructive of profits and, consequently, has had little place in best-practices LEV labor-management relations for generations. For elaboration on the curious Shapiro-Stiglitz model, especially its irrelevance to understanding and management of macro instability, see Chapter 9. 

	[←56]
	 The following elaboration anticipates, perhaps usefully, Chapter 9. With respect to unemployment, Scepanti and Zamagni are describing a particular EWT subset of follow-up models pioneered by Shapiro and Stiglitz (1984). Reflecting mainstream preference for analyzing market activity, subset theorists attempt to model workplace exchange within the coherent SVGE framework, identifying dismissal for cause as the forced job loss of interest and using fear generated by the high incidence of market unemployment to motivate cooperative labor input. A central role for firing and fear is a nineteenth-century idea that has had, for good reason, little place in best-practices LEV labor-management relations for generations. Moreover, Shapiro-Stiglitz labor pricing is downward flexible over the business cycle and cannot inform the channel through which nominal disturbances induce (temporary) layoffs and (permanent) job downsizing. Such models fail to justify discretionary demand management. The substitution of a tiny-incidence category of joblessness (dismissal for cause) for the vastly more important components of high- and low-frequency unemployment (layoffs and downsizing) is an indicative tip-off that SVGE efficiency-wage modeling is fundamentally different from the original workplace-exchange literature. That the two model classes share the same rubric has damaged the progress toward a policy-relevant formal macroeconomic theory. 
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	CHAPTER THREE

	BEYOND BASELINE 
WORKPLACE EQUILIBRIUM 

	 

	This chapter continues the investigation of large-establishment workplace exchange, constructing foundations for a modern theory of wage determination and, ultimately, for stabilization-relevant, coherent macroeconomics. The central simplifying restriction of the previous chapter’s baseline model, i.e., that reference-standard (Ҝj) calibration remains unchanged (hereafter defined as “inactive”), is dropped. In well-defined circumstances to be derived below, employees rationally recalibrate their reference standards. 

	 

	Modern macroeconomics usefully decomposes employment (N(t)) into stationary (NV(t)) and nonstationary (NT(t)) components. TVGE modeling will demonstrate that NVj(t) is uniquely consistent with inactive Ҝj, while NTj(t) also accommodates active Ҝj(t). The nonstationary timepath of continuous-equilibrium LEV employment is sequentially partitioned into periods of inactive and active Ҝj(t) that always imply some degree of meaningful wage rigidity. Generalized exchange obviates the need for the problematic short- and long-run dichotomy used by Early and New Keynesian theorists to isolate the assumption of wage stickiness within their (consequently incoherent) SVGE model class.1 The transition from stationary to nonstationary analysis is no longer an arbitrary, puzzling function of time.2 Cyclical and trend job paths are now understood for what they are, i.e., analytically distinct, inherently simultaneous phenomena.

	 

	Moreover, building on the previous chapter’s reconciliation of the formal economic method and meaningful wage rigidity, the generalized-exchange investigation of nonstationary labor productivity identifies a set of growth-related models, abandoned in the modern macro era, that are powerfully accommodated in TVGE modeling. Marooned analyses include Lewis’s (1954, 1958) two-sector model of economic growth, Chandler’s (1992, 1997) analysis of the nature and macrodynamic role of large establishments, Jensen’s (2000) revival of residual-rent factor-income distribution, Olson’s (1982) sweeping “distributional-coalition” growth theory, Malinvaud’s (1980) profit-centric medium-term modeling with wage rigidity, and Baumol’s (2002) Schumpeterian model of endogenous technological change.3 Combined with Solow’s benchmark neoclassical macrodynamics, those models provide content to the methodological mandate that acceptable theories coherently integrate business cycles and growth.

	 

	The chapter has five parts. In the first section, workplace-equilibrium theory is enriched with active Ҝj. The innovation critically enables the modeling the simultaneous, intertemporal optimization of nonstationary LEV labor pricing and OJB that powerfully extends involuntary job loss from temporary layoffs to permanent downsizing. The strict association of layoffs, in the context of high-frequency stationary demand fluctuations, with inactive Ҝj is also demonstrated. The second section introduces meaningful wage rigidity into the rational distribution of firm revenue among its various claimants. Neoclassical factor-income distribution, the academy’s mainstream story since Wicksell-Wicksteed despite its implausibly restrictive microfoundations, is replaced by a more general treatment that accommodates wage rent and downward rigidity, capital indivisibilities and specificities, and the existence of nonzero pure profit. More robust distribution of revenue is necessary for coherent macroeconomics to be stabilization relevant.

	 

	Third, the Lewis two-sector model is summarized and, using TVGE analytical tools, generalized to all market economies. Outside the academic mainstream, Lewis’s take on poor-country economic transformations has long been the platform of choice for explaining and predicting early-phase macrodynamics. Extending its reach will hopefully encourage growth theorists to return his “organizational-dualism” model to graduate-school reading lists. The enhanced Lewis theory easily segues into Solow’s neoclassical growth model, which also turns out to be readily compatible with generalized-exchange thinking.

	 

	The fourth section returns to income distribution, featuring two insightful nonstationary models. Recalling Schumpeter, William Baumol constructs a model linking corporate profits and research-and-development spending, making one of the most significant classes of technological change and application endogenous. In a reprise of his appearance in Chapter 1, Alfred Chandler provides a more general, historical analysis of the reorganization of production, generating increasing returns to scale, that motivates the mid-nineteenth-century departure from the multiple-millennia stagnation of living-standards growth. The final section is a summary.

	I. Active-Ҝ Workplace Equilibrium 

	Continuous workplace equilibrium, confronting sufficient nonstationary market failure, eventually induces employee recalibration of their reference standards (Ҝj). In the dynamic analysis, wage rents are usefully decomposed into their noncyclical and cyclical components:

	(3.1)      Ǥj(t)=1−Gj(t)=1−Wńj(t)/Wm(t)= ǤTj(t)+ǤVj(t),

	where Wm denotes labor-opportunity costs and Wńj the jth-workplace reference wage.

	 

	In large establishments, economic rents (Πj) claimed by owners of sunk capital (KSj) are a critical residual factor payment, defined as jth revenue in excess of the cost of labor hours, financial capital, and materials input:

	(3.2a)      Πj(t)=Pj(t)Xj(t)−Gj(t)Wm(t)Hj(t)−řm(t)Ҡrj(t)−PШ(t)Шj(t)=ΠjT(t)+ΠjV(t) or

	(3.2b)      Pj(t)Xj(t)=Gj(t)Wm(t)Hj(t)+řm(t)Ҡrj(t) +PШ(t)Шj(t)+Πj(t)

	where řm denotes the market price of financial capital, Ҡr is the resale value of the establishment’s capital stock, Ш denotes (homogeneous) material input, and PШ is its unit price.4 Total capital Ҡj, valued at original cost, equals ҠSj+Ҡrj; for convenience, sunk capital (ҠSj) is always equity financed and Ҡr is always debt-financed. In this chapter, řm and PШ are exogenous. Via G, equations 3.2 embody the MWR Channel that microfounds the crucial causation from fluctuations in nominal product demand (PX) to same-direction movements in pure profit (Π). The analysis will return to pure profit later in this chapter. For now, it is sufficient to understand that meaningful wage rigidity enables Π existence and the powerful role it plays in rational behavior.

	 

	The residual-rent framework also enables the introduction of sunk costs, real assets, intuitive investment, interest rates, and product pricing into job-loss dynamics. In generalized-exchange modeling, stationary (ΠjV) and nonstationary (ΠjT) pure profits are critical transmission mechanisms through which demand disturbances influence rational firm choices that centrally include layoffs and job downsizing as well as investment, hiring, and liquidation. The residual-claims analysis is recognized as part of the Jensen (2000) class of income-distribution models.

	 

	Expected real discounted residual rents are:

	(3.3)      Иj(0)=Eoj∑(1+ŗe(t)+pe(t))-tΠj(t)),

	where Eoj denotes expectations rooted in cost-effective information available to management at the beginning of the current period (t=0), positing objectively known probability distributions of future outcomes; ŗe and pe are, respectively, the expected discount and general inflation rates; and the series are summed from t=0 to t=η, the expected life of capital investment.5 The residual-rent definitions imply an expected rate of return:

	 (3.4)      qj(t)=Иj(t)/ҠSj(t).

	As noted, actual and expected residual rents are a critical capacity signal in TVGE theory, motivating a set of management production-capability decisions that includes involuntary job loss (ώj), such that ώj(t) ∈ [0,1]= ώjT+ώjV, as well as new capital investment.6

	Nonstationary Wage-Rent Dynamics: Employment Downsizing

	Assumptions.  The additional assumptions that facilitate tractable dynamic workplace-equilibrium modeling are:

	
		Job losses are allocated randomly among employees.

		The costs of creating and maintaining Ҝj are equally distributed among workers who receive wage rents. 

		The homogeneous capital stock (Ҡj) depreciates at a constant rate over time. 

		Management is monitored at no cost by equity owners.

		The monetary authority’s inflation regime is credibly stable. 



	The assumptions, taken together, are recognized to be uncomfortably restrictive, substantially reducing the applicability of the dynamic model. The nonintuitive restrictions, however, are not necessary for the model’s conclusions, used only to shorten the presentation. They will be relaxed, strengthening the results, later in the analysis.

	 

	Employment policy.  Intertemporal optimization of the establishment-specific reference wage is intuitively governed by the interaction between the firm’s employment policy and workers’ satisfaction with existing combination of labor rent and job prospects. Initially consider the firm’s choice with respect to retaining existing employees. Management’s expected discounted real residual rents relative to sunk capital motivate the nonstationary incidence of establishment-specific job destruction (ώjT): 

	(3.5)      ώjT(t)=ƒ(qj(t)), such that ώjT(t) ∈ [0,1], 
(ώjT(t)│qj(t)>1)=0, 0<(ώjT(t)│0≤qj(t)≤1)<1,
 and (ώjT(t)│ qj(t)<0)=1.7

	 

	If qj(t)>1, the establishment expects to earn discounted residual rents greater than the cost of its sunk capital. Profit-seeking management rejects reductions in production capability, implying no job loss (ώjT(t)=0). If 0≤qj(t)≤1, expected discounted rents are greater than (or equal to) the establishment’s liquidation value but less than (or equal to) its sunk-capital costs. The firm can justify neither investing in the facility nor closing it; production capacity tends to deteriorates with time, causing employment to erode (0<ώjT(t)<1). If qj(t)<0, management rationally liquidates the facility (ώjT(t)=1).8

	 

	Nonstationary employment downsizing has three phases: optimal inaction; deteriorating production capability, during which capital stock depreciates and ongoing efforts to maintain positive residual rents engender cost-cutting; and establishment closure. The deteriorating-capability phase is home to interesting adjustments. Cost-cutting eventually damages labor productivity and can include reductions in capital maintenance, marketing, training, staff support, and R&D. As a result, employment policy typically demonstrates inertial direction, i.e., once an establishment enters the deteriorating-capability zone, its exit is much more likely to be closure than a return to capacity expansion. Meanwhile, the associated job downsizing feeds back to rational employee calibration of Ҝj (see below).

	 

	The analysis so far implies that macro and idiosyncratic disturbances affect employment destruction via their effect on establishment pure profit (Π). Real shocks are shown below to be associated with persistent shifts in profits and jobs. In a well-known example, when the relative price of oil jumped during the 1970s and early 1980s, labor rents increased, profits decreased sharply, and unemployment rose throughout the world. Chapter 4 elaborates on that response, explaining why its nature had changed during more recent sharp run-ups in oil prices.

	 

	Optimal worker response.  Rational employees cannot be unconcerned in the face of job downsizing. The rational worker’s intertemporal task is finding the sequence of endogenous Ҝj that yields the highest expected discounted consumption during his or her desired tenure at firm j.9 In firm j (dropping the subscript), the optimizing employee evaluates his or her expected discounted wage income (Яi) resulting from maintaining the established reference wage:

	(3.6)      Яni=Eoi∑(1+ŗ+p)-tHoiWni(t)(1+wni(t))(1–ώiT(t)),

	Subject to wni(t)=wnj(t)=rn+pķ(t) and ώiT(t)=ώjT(t)=ώiT(qj(t)). Constant price inflation and discount rates are denoted by p and ŗ respectively; Ho is the constant notional hours on the job in each period; wn is the growth rate of the efficiency wage; rn is the rate of trend real wage growth implied by Ҝn; pķ is the catch-up to price inflation that has already occurred (with ķ measuring the fixed length of time between discrete wage adjustments); and all series are summed from t=0 to t=ϰ (the employee’s desired job tenure).10

	 

	The worker additionally determines the best alternative reference standards, modeled as the sequence of Ҝą calibrations,

	    ϰ

	{Wąi(t)}, 

	   t=1

	that maximize expected wage income:

	(3.7)      Яąi*=max(Eoi∑(1+ŗ)-t(HoiWąi(t)(1+wąi(t))(1–ώąiT(t)))),

	subject to wąi(t)=rą+pķ(t); ώąjT(t)=ώT(qąj(t)); Wm(t)≤Wąi(t)<Wni(t). Maximization takes place over all available alternative reference-wage paths, and the worker rationally maintains the established Ҝn if Яni≥Яąi*–Γ§ąi*, where Γ§ą denotes the employee’s share of the discounted total costs of recalibrating Ҝn.

	 

	Dynamic persistence of the established reference wage is the critical result of the intertemporal analysis:

	
		If the employee (effectively using available information) expects ώTj=0, the reference wage (Wn) is rationally maintained: Яn=Eoi∑((1+ŗ+p)-tHoiWni(t)(1+wni(t)))>Яąi*.

		If the worker expects ώTj>0, he or she still refuses to alter Wn if the discounted gain from the best available sequence of revisions is less than Γ§ąi*, the expected cost of recalibrating Ҝn: Яąi*–Яni≤Γ§ią*. The result becomes important when the model’s restrictive assumptions are relaxed. 

		If Яąi*–ЯniΓ§ią*>0, the expected incidence of firm-specific job-destruction (ώTn) has become sufficiently large to induce Ҝn recalibration, reducing the established reference wage. The employer-expected pure profit that induces that sufficient level of ώTn is denoted by И*j.



	 

	Given qj>0, the established efficiency wage is more durable (i) the larger the discounted residual rents expected by owners of capital, (ii) the greater the firm’s capacity to pass on wage rents to higher product prices, (iii) the smaller the ratio of labor to total costs, making qj less sensitive to changes in Gj, and (iv) the greater the individual worker costs of recalibrating existing Ҝj.11 

	 

	Typical of dynamic-programming/Bellman problems, using the recursive model to derive more detailed conclusions about the optimal frequency and size of reference-wage recalibrations is a space-consuming task, requiring specification of the remainder of the model and the numerical simulation of the feedback between wage rent and permanent job-loss incidence of over time. To shorten this introduction to TVGE theory, the iterative exercise, the results of which are unsurprising, will not be presented.

	 

	Reference wage durability.  Rational workplace behavior in specialized, large establishments microfounds nonstationary reference-wage persistence. Dynamic nonmarket labor pricing is rooted in the feedback between employer choice with respect to establishment workforce size and employee rational substitution of consumption for perceived fair treatment. Management-labor expectations that validate inactive-Ҝj workplace equilibrium are motivated by pure-profit behavior:

	Reference-wage durability theorem.  There exists a level of expected discounted real economic rents claimed by equity owners (И*j) such that worker-expected residual rents (ИWj) satisfying ИWj≥И*j restrict the downward recalibration of the established reference wage (Wnj) to be inconsistent with rational behavior.

	 

	The TVGE macro model implies the existence of a well-defined upper limit on wage dispersion (G(t)≤Ɠ(t)) that is consistent with durable Ҝj. In specialized economies, exploiting production scale, the interaction of utility-maximizing employees and profit-seeking employers implies substantial intertemporal persistence in Wnj.12 Workplace-equilibrium analysis identifies significant sources of residual rents (qj(t)>0) that fund Ҝj durability, well into the medium term, including investor optimization under generalized risk, industry wage cartelization, endogenous product pricing, and increasing returns to scale.13

	 

	The most analytically significant source of pure profit is optimal investor choice under generalized risk. Investment in long-lived sunk capital (at t=0) requires investor expectations of sunk-capital rents that satisfy their required returns, i.e., Иj(0)≥Иjѓ(0).14 The more firm-specific is the purchased capital, the greater are the subsequent residual rents available to fund Wnj persistence. Note that expectations of rising labor rents would be incorporated into qj(0) and, once the investment is made, are available to fund Ҝj durability. Moreover, any risk aversion by equity owners allow for some combination of (a) greater-than-expected interest rates and wage rents and (b) less than expected product pricing and real demand. Such risk aversion, if unrealized, is additionally available, after the investment is made, to fund Wnj persistence.

	 

	Workplace-equilibrium analysis, therefore, provides a central role for the classic hold-up problem, in which sunk investments motivate differences between ex ante and ex post reservation prices. (See Williamson, et al. (1975).) In the division of rents between owners of sunk-capital stock and both labor (via wages) and government (via taxes) occurring after sunk investments have been made, equity owners rationally accept a share of the available surplus that would not have been acceptable prior to the capital purchase.15 Note that the rational-expectations hypothesis, costlessly endowing agents with the information set of the model itself (model-consistent expectations), reinforces the role of the hold-up problem in increasing Ҝj durability.

	 

	More generally, investors’ hold-up problem involves the future behavior of employees (given sufficient establishment-specific human capital), suppliers, clients, and taxing authorities and can be aggravated by macro shocks and government intervention.16 The hold-up problem is a foundational concept in organization theory and, in macroeconomics, provides further contrast to SVGE thinking, in which generalized investment risk is sharply reduced by confining transactions to competitive markets, critically enforced by the Barro critique. 

	 

	Another source of Иj funding of Ҝnj durability is the role of interpersonal reference standards in industry cartelization of labor costs, a phenomenon that Arthur Ross (an early head of the Bureau of Labor Statistics) named “orbits of coercive comparison”. Given that industry product-demand elasticities are inherently lower than those constraining individual establishments, wage increases can be more easily passed on in the form of higher product prices. Lower effective elasticity provides some insulation of Иj from higher labor costs, enhancing Ҝnj durability.

	 

	Two other contributors to residual rent, while important in practice, violate standard textbook assumptions of market competition and constant returns to scale. First, product-pricing power, involving some pass-through of rising wage rents to product prices, ameliorates the effect of higher labor costs on expected profits (Иj) and the incidence of job destruction (ώTj). Familiar sources of endogenous product-pricing are rooted in product-market imperfections. Most notable is monopolistic competition.17 As originally modeled by Edward Chamberlin (1963), investment in product differentiation (and other marketing methods) endows firms with a degree of pricing power. In such circumstances, price equals marginal cost scaled up by limited product substitutability, generating a particular class of sunk capital income that can fund Wnj durability.

	 

	Second, increasing returns have long been recognized to be a potent source of economic rents. In the usual story, interdependent input indivisibilities, knowledge externalities, and improvements with respect to physical and human capital and workplace organization, singly or in combination, translate investments in greater scale into greater-than-proportional increases in output.18 The extraordinary jump in global living standards in the aftermath of the Second Industrial Revolution, featured in the first chapter, is the bright-line illustration of the transformative power of increasing returns. 

	 

	Yet, despite its obviously central role in economic growth, mainstream macro theorists have shied away from using increasing returns in formal analysis. Their SVGE model class is unable to accommodate market rents that result from scale economies, stumbling badly when confronting the adding-up problem. A fundamental tenet of single-venue competitive markets is that, whatever the nature of production, inputs are paid their marginal value products, which in turn equal their marginal opportunity costs. But, with increasing returns, SVGE factor pricing fails to exhaust the total product. The understandable desire to avoid embarrassing unclaimed surpluses, which make market structures uncomfortably vulnerable to monopolization, helps motivate modern macro theorists, swallowing hard, to restrict production to be linear homogeneous.19

	 

	TVGE is, happily, a more powerful model class. Its endogenous, flexible distribution of sunk-capital rents, as pioneered by Michael Jensen (2000), is consistent both with optimizing continuous equilibrium and income distribution that always exhausts the available product. (See below.) Moreover, rational investors, aware of the hold-up problem, will be cautious about responding to outsized profit growth by increasingly funding greater firm capacity, mitigating destabilizing market-structure effects produced by increasing-returns. As a result, the hold-up problem augments market-entry in damping down the advantages of fast-starting firms.

	 

	More generally, TVGE thinking demonstrates that large-scale production, labor specialization, employee investment in specific workplace capital (Ҝj), and firm investment in sunk physical capital are intrinsically related economic phenomena. Nonmarket labor pricing is activated by workplace information asymmetries rooted in scale and input specificities, the same circumstances that produce outsized productivity gains, economic rents, and the hold-up problem.20 Despite SVGE theorists’ ongoing efforts, such intertwined phenomena cannot be understood in isolation. TVGE analysis is also compatible with the Schumpeterian class of growth theories that emphasize corporate finance in growth and innovation. In particular, workplace-equilibrium analysis provides an intuitive framework for endogenous increasing returns by modeling the funding and generation of proprietary innovations and applications to be critically dependent on the capacity of firms to appropriate returns from sunk capital investments. (See below.)

	 

	Perhaps most significantly, the analysis has identified the formal importance of the capacity to postpone job downsizing that typically results from unchanged Ҝ. Postponement has been shown to be powerfully rooted in ubiquitous phenomena including hold-up, industry cartelization of labor costs, product-pricing power, increasing returns, and government intervention. The employee capacity, at least initially, to ignore job downsizing is largely rooted in the free-rider problem as well as unionization, the modeling of which occurs in Chapter 7.

	 

	Relaxing the assumptions.  The theory’s policy-relevancy can be enhanced by relaxing the restrictive model assumptions in the context of positive Ҝj recalibration costs. Once governed by more realistic assumptions, workers’ sequential optimization almost always simplifies to more commonplace behavior, i.e., deciding whether to believe management’s claims about jobs being permanently lost and how recalibrated reference standards could save them. Two related model assumptions are especially untenable.

	 

	First, assuming randomly distributed job destruction masks significant heterogeneity in the aggregation of employee preferences. Class-I employment losses are typically allocated by seniority or some other equity-based procedure for which workers know in advance the likely targets; for the more protected employees, ώni(t)<ώnj(t), and for the less protected workers, ώni(t)>ώnj(t). Heterogeneous self-interest makes achieving consensus on Ҝj revisions problematic, increasing recalibration costs (Γ*ą) and reinforcing Wnj durability. 

	 

	Second, free riders prevent workers from effectively distributing the costs of revising established (equity-based) workplace reference standards. Assistance from management (or a union or government) is necessary to design and implement recalibrated Ҝj.21 Management credibility, however, is inherently compromised by moral hazard, combining with free-riders to reduce workers’ capacity to absorb Ҝj recalibration costs (Γ*ą) and strengthening the persistence of the established reference/efficiency wage.

	 

	More generally, it deserves emphasis here that large-establishment workplace information asymmetries, a structural TVGE characteristic, effectively restrict employees’ use of the firm’s best forecast of their job prospects. Management is perceived by workers as biased, sharply increasing the employee cost of agreeing on future jobs implications of the existing calibration of workplace reference standards, let alone investments in alternative Ҝj. (Unlike macroeconomic data such as price inflation and market unemployment, the government does not issue frequent bulletins on establishment-specific job prospects.) For workers who reasonably possess local, rather than global, knowledge, hard evidence on permanent job loss is almost always necessary to give management sufficient credibility to enable the design and implementation of wage cuts that lower unit costs.

	 

	Relaxing assumptions of convenience along with rationally restricting the use of management’s forecasts reinforces reference-wage persistence, providing an intuitive keystone for a dynamic framework that accommodates variable labor rents, rationed high-wage jobs, and chronic Walrasian disequilibrium. TVGE conclusions do not require employees to be endowed with implausibly rich information sets or implausibly powerful information-processing capabilities, providing them instead with intuitively limited information which is intuitively processed. Consequent decision-rule myopia combines with input specificities, their associated economic rents, and recalibration costs complicated by worker heterogeneities and free riders to help make worker assessment of job prospects a time-intensive process.22 Endogenous workplace frictions, not their marketplace counterpart, play an significant role in meaningful wage rigidities. Practitioners know that Ҝj recalibrations occur in crises, often threatening establishment survival and always involving substantial, ongoing job destruction. Effective recalibrations are organized by management, a union, or government, not spontaneously by workers.

	 

	The intuitive story.  The nonstationary involuntary job-loss narrative, ((ώjT(t)│qj(t)<1)>0) and ((Δqj(t)│ΔGjT(t)>0)<0), is familiar to practitioners and was anticipated by Kerr et al.23 Management knows that meaningful compensation rigidities, interacting with adverse shifts in product-market demand, damage an establishment’s profitability and can threaten its survival. Inadequate expected trend residual rents motivate, when permitted by government, job downsizing and, in somewhat more limited circumstances, wage givebacks.24 Imperfect employee information in combination with free-riders is also widely understood to delay remedial Ҝj recalibration, implying that givebacks frequently occur too late to save the facility.

	 

	Permanent job destruction and related unemployment persistence are significant policy-related problems, about which modern macro theory has provided policymakers little useful guidance. Malinvaud’s (1997, p.116) assessment remains relevant: “Most Western Europe unemployment is undoubtedly a medium-term phenomenon and requires medium-term policies. Public opinion has well perceived the problem but has lost confidence in economists, precisely because they have proved unable to produce a clear common proposal on what ought to be done. Indeed, a suitable macroeconomic theory for the analysis of the medium-term unemployment phenomenon is not yet recognized to exist.”

	 

	Persistent labor-market failure inherently involves meaningful wage rigidity. In the quote, Malinvaud was reviewing Phelps’s Structural Slumps (1994), which uses efficiency-wage models to endow (albeit incompletely) his medium-term with some labor-market independence. Generalized-exchange analysis addresses the same set of problems as Phelps but with much more powerful labor-pricing capable of deriving a nonstationary timepath of wage rigidities and involuntary job loss consistent with continuous general decision-rule equilibrium.25

	Stationary Wage-Rent Dynamics: Layoffs

	Rational layoffs.  This section models, consistent with intertemporal workplace equilibrium, the second type of job-loss incidence (ώVj), completing some unfinished business from the previous chapter. That stationary class of employment loss is associated with layoffs, i.e., involuntary job loss expected to be temporary with or without recall rights assigned to affected workers:26 

	(3.8)      ώVj(t) = ώ(Πj(t)), 
such that ώVj(t) ∈ [0,1], (ώVj(t)│Πj(t)≥0)=0 
and 0<(ώVj(t)│Πj(t)<0)<1.27 

	 

	The stationary employment-reduction story is simplified by assuming that qj(t)>1. Management currently expects, over its planning horizon, the establishment to be sufficiently profitable to rule out permanent workforce downsizing. The analysis can then focus on involuntary job loss resulting from stationary downturns in jth residual rents, which in turn are rooted in adverse nominal-demand disturbances interacting with labor-pricing rigidities.28 As described in equation 3.2, there exists some cyclical reduction in nominal demand sufficient to motivate rational temporary production cuts and worker layoffs. 

	 

	Sticky wages.  Instead of layoffs, why wouldn’t management organize a nominal wage cut? In workplace equilibrium, large, specialized firms eschew nominal wage changes in response to stationary demand shocks, believing that the costs of such a flexible compensation policy exceed its benefits. That response contrasts with economic theorists’ standard treatment of the intertwined phenomena of sticky wages and involuntary job loss, exemplified by the late Herschel Grossman’s (1983, p.343) already familiar (from Chapter 1) restatement of the Barro critique: “If the predetermined wage implies a level of employment that is less than the quantity supplied, the provision of additional employment at some lower wage will produce a Pareto improvement.”

	 

	A critical characteristic of the Barro critique is that it holds for market, but not workplace, equilibriums. Theorists who restrict their attention to market exchange must ignore the sharp increase in firm costs associated with recalibrating established Ҝj. Recall that the previous chapter demonstrated recalibration to be required to implement a rational wage cut. In part, the extraordinary costs result from the unexpected nature of recessions and their relatively short duration. In an environment where most employees will not be laid-off, management attempting to fine-tune labor-pricing is provided insufficient time to organize worker acceptance of the compensation change.

	 

	Moreover, as noted in Chapter Two, the establishment’s internal compensation structure that is consistent with its nonconvex wage condition associates adverse-selection costs with across-the-board wage cuts in response to cyclical reductions in nominal demand. In the aftermath of such pay cuts, inherent interpersonal rent variations in static wage structures implies the most cost-efficient employees are the first to be lost to other firms, adding to the relative attractiveness of using layoffs to cut labor-costs in recession. 

	 

	Most significantly, GWET implies that job loss will be allocated by a well-understood equity-based rule, almost always seniority; random job loss is not used. It follows that, to preserve Pareto optimality, a wage cut sufficient to maintain employment must be supported by low-tenure workers accepting that they face imminent layoff and agreeing to subsidize the remaining workforce to prevent reduction in their pay. In workplace equilibrium, temporary-redistribution compensation policies are inconsistent with optimization by employees and their employer, for at least three reasons. (a) The fractured wage structure, along with the arbitrary determination of its duration, engenders workplace discontent, damaging productivity.29 (b) Longer-tenured workers are interested in career earnings and are rationally reluctant to accept, even with compensation, stationary wage flexibility.30 (c) Temporary-redistribution wage cuts are rarely feasible.31

	 

	To reiterate, the fundamental restriction on fine-tuning wages in response to ώjV>0 is management’s belief that labor-price reductions must be accompanied, in order to avoid increasing unit costs, by Ҝj recalibration. Stationary demand shocks, by their nature, are unanticipated and temporary, while optimal Ҝj recalibrations are inherently time-intensive, focused on nonstationary earnings, and complicated by worker priors on their likely incidence of temporary job loss and their reservation wages. A noteworthy implication of continuous workplace-equilibrium analysis is that ώjT>0 (not ώjV>0) is a necessary condition for rational labor-price reductions in LEV firms. Large profit-seeking establishments respond to adverse high-frequency nominal-demand shocks with an equity-based program of layoffs, avoiding wage cuts. Management knows that labor-price reductions, absent employee acceptance, are more costly than temporary job reductions. Formal workplace modeling has made that familiar, real-world response consistent with optimizing continuous economic equilibrium.

	 

	Workers’ perspective.  Temporary reductions in employment are the familiar firm response to adverse nominal-demand shocks. Rational contractions in production capacity are motivated by adverse movement in profits, expected to be temporary, and the rational choice to manage unit labor costs through recessions with cuts in labor quantities rather than in labor prices. From the job losers’ perspective, however, temporary employment reductions must be further separated into two classes: layoffs with and without recall.

	 

	If firm-specific human capital is sufficient to justify targeted rehiring costs, including the typically higher compensation of more experienced employees relative to new hires, the rational firm will endow laid-off workers with recall rights, i.e., first right to their previous job when production rebounds in cyclical recovery. The establishment therefore critically maintains its capacity to staff up quickly, with little loss of human capital, when nominal demand recovers.

	 

	Note that recalls make temporary employment contractions compatible with the existence of substantial firm-specific human capital and that wage rents make recalls effective. Indeed, both phases of the familiar response to adverse nominal-demand shocks (i.e., sequential layoffs and recall) are motivated by wage market-rigidities, which have been shown to be a condition of workplace equilibrium. Recall rights permit jobless workers to join firm-specific hiring queues, and the wage premium implies that most laid-off workers will accept rehiring during the subsequent recovery in nominal demand. Indeed, if laid-off workers believe their unemployment to be sufficiently short-term, they likely never join the labor-market queue; and, if they do, their reservation wages will be linked to their previous compensation.

	 

	Stationary wage-rent dynamics does not always produce layoffs with recall. If specific human capital is insufficient to justify recall costs, including the higher compensation of more experienced employees relative to entry-level workers, the rational firm will choose to staff up in cyclical recovery with new hires. In this variation, an adverse shock in total nominal spending generates a temporary contraction of employment for the firm while producing permanent job loss for laid-off workers.

	 

	Unlike their laid-off counterparts who are endowed with recall rights and therefore become part of a firm-specific hiring queue, workers who permanently lose their high-wage jobs must join the labor-market queue (or drop out of the labor force) and encounter the ongoing rationing of high-rent employment. Laid-off workers absent recall rights have substantially higher probability of eventually accepting a job that pays significantly less than their previous wage. Moreover, they tend to experience longer unemployment. Relatively high reservation wages are characteristic of workers who have recently experienced the permanent loss of high-wage jobs and for whom job search is needed to help them size the wage rents received in their former employment and better understand their true market opportunity costs. (For more on the nature of unemployment in a two-venue economy, see Chapter 5.)

	 

	The intuitive story.  TVGE theory predicts that LEV wage cuts resulting from cyclical downturns must be rare. Indeed, the appearance of such cuts typically results from the recession being superimposed on nonstationary job destruction (ώTj). Implementing temporary labor-price reductions is too costly whenever unbundled worker behavior is interposed between the labor market and firm wage policymaking. Stationary labor flows into and out of unemployment are then motivated by large swings in forced job loss. Meanwhile, labor compensation is much more frequently cut in the small-firm venue, where effective monitoring prevents the establishment of workplace reference standards (Wk=sup Ҝk=Wak=Wm); and active employee management of work-leisure choice creates large labor flows into and out unemployment that are independent of involuntary job loss.

	 

	The stationary involuntary job-loss story ((ώjV(t)│Πj(t)<0)>0) is broadly accepted by practitioners. LEV management knows that temporary wage cuts are rarely effective in reducing unit costs. As a result, large, profit-seeking firms instead use temporary layoffs to respond to adverse, high-frequency demand shocks. (See Chapter 6.) Workplace modeling has made that familiar response consistent with continuous general equilibrium, ratifying the intuition of Modigliani and other Early Keynesian theorists who identified wage rigidity as the most critical disconnect between real-world economic behavior and Walrasian market-centric modeling.

	Taking Stock

	The critical components of optimizing workplace exchange are now in place. Much has been accomplished. A continuous (decision-rule) equilibrium timepath of employment that is consistent with cyclical and trend market failure has been derived from axiomatic model primitives. Once aggregated in Chapter 5, meaningful wage rigidity induces, relative to worker preferences, insufficient good jobs and weekly hours on those jobs, causing widespread employee dissatisfaction. Chronic rationing, an inherent characteristic of generalized-exchange labor pricing and use, limits the proper use of neoclassical labor-input supply to SEV firms, substituting Workplace Exchange Relations (WER) to govern labor-input supply in the LEV sector. In the stabilization payoff, the MWR Channel uniquely translates adverse nominal disturbances at stationary and nonstationary frequencies into involuntary job loss, generating meta-externalities that justify the discretionary management of aggregate demand. Those outcomes are familiar, consequential characteristics of modern, specialized economies. No coherent SVGE model comes close to producing a set of results so compatible with important evidence. Coherent stabilization-relevant macroeconomics is not possible absent continuous-equilibrium MWR.

	 

	In another important feature, workplace equilibrium is inherently structural, axiomatically rooted in employee preferences and firm technological constraints. Over the business cycle, rational behavior that suppresses wage recontracting is transparently independent of changes in stabilization policy. Beyond stationary demand fluctuations, rational wage recontracting occurs in well-defined circumstances. In particular, costly, asymmetric workplace information, routinized jobs, and moral hazard restrict the nonstationary environment capable of inducing reference-standard recalibration to actual job downsizing, with expectations of stabilization-policy changes playing no significant role.32 In specialized economies, Ҝj recalibration and nominal wage givebacks necessarily respond with long lags to product-market conditions, weakening the Lucas critique of tractable macroeconometric models.

	II.   Factor Income and its Distribution 

	Factor-income distribution has fallen out of fashion among modern macro theorists. Few provide interesting roles for input shares. Indeed, given that consensus SVGE modeling is populated by a representative household that both provides labor services to and wholly owns the representative firm, the labor-capital division of establishment revenue has little consequence. Perhaps most crucially, inadequate analysis of revenue distribution arbitrarily restricts the role of pure profit in coherent mainstream modeling of business cycles and economic growth, deeply damaging its stabilization relevancy. 

	 

	Marginalizing factor shares (pun intended) was not always the case. Ricardo’s central economic problem was the rent-seeking contest among the owners of labor hours, capital, and land. In a more recent example, Hicks (1965, pp.145-146) assigned a key aggregate-demand role to profit macrodynamics: “As soon as we make a distinction between factor shares … the question must arise: will not the saving-income proportion be affected by income distribution? It may be affected in a ‘classical’ manner – that a lower rate of profit makes people less willing to save; in a Growth Equilibrium … that is by no means to be ruled out. But it is quite sufficient (as Kaldor has taught us) to induce a direct effect of income distribution on saving. We may call it ‘a different propensity to save out of profits and out of wages’.” 33 

	 

	Inspired by Jensen’s (2000) residual-claim modeling as well as, more distantly, the attention paid by Ricardo and Sraffa to economic surplus, generalized exchange motivates a powerful alternative to the reductive SVGE treatment of factor-income distribution. TVGE analytics mandate close attention be paid to production in the division of firm revenue, rationally accommodating factor rents and indivisibilities, pure profit, sunk capital, increasing returns, and a more general solution to the adding-up problem. 

	Mainstream Problems 

	Wicksell (1893) and Wicksteed (1894) independently provided marginalist modeling of factor-income distribution that, combined with single-venue competitive-market exchange, famously solves the adding-up problem.34 While their elegant model still endures in textbooks, formidable problems combine to force its rejection as an adequate description of modern economies.

	 

	First, large-scale production, broadly characteristic after the Second Industrial Revolution, damages the analytic integrity of marginal productivities for both labor hours (δXj/δHj) and capital stock (δXj/δҠj), depriving Wicksell-Wicksteed of its most critical microfoundations. Generalized exchange rationally imposes Hj=Έj/Źj on labor services, while large-establishment 

	 

	
		
				BOX 3.1: Acknowledging Malthus
 
Thomas Malthus, a contemporary of Ricardo, was another important precursor of Jensen’s residual-rent theory. (See above.) He notably used his income-distribution model in a prescient analysis of periodic unemployment. Writing prior to the Second Industrial Revolution, Malthus did not anticipate unemployment persistence rooted in the wage-price rigidity that came to characterize the more specialized, large-firm bureaucratic economies that were being organized a generation or two later. Instead, Malthus rooted labor dislocation in the interaction of financial crises (associated with contracting nominal demand) and the inherent time requirements of production, the macro-problem class that later inspired Friedrich Hayek’s Prices and Production (1931). Malthus recognized that his joblessness would be relatively quickly eliminated by falling wages.
 
From Lawrence White (2012, p.141): “Malthus was trying to explain the unemployment and depression in Britain that followed the inflationary years of the Napoleonic wars. Malthus began with an accounting identity that the value of output = the value of total factor payments = wages + rents + profits. Here ‘rents’ were payments to landowners, while ‘profits’ included both returns to the use of capital equipment and residual returns to capitalist-entrepreneurs. He worried that even if workers spend all their wages, and capitalists reinvest all their profits, landowners may not spend all their rents (which, according to classical theory, were destined to grow ever larger with rising population density). Underconsumption due to underspending of rents would result in an excess supply or ‘general glut’ of produced commodities. Not all output could be sold at cost-recovering prices [leading to losses and, if sufficiently severe, debt default, bankruptcy, and widespread firm dissolution]. Malthus thought it obvious that general gluts could be observed in the short-run, even if market forces eventually eliminate them….
 
“Keynes [1935, pp.230-4] thought that Malthus made ‘powerful and unanswerable attacks on the great Ricardo,’ and saluted his ‘brilliant intuitions’ regarding the ‘insufficiency of effective demand.’ But he noted in reference to the Malthus-Ricardo debate: ‘For, since Malthus was unable to explain clearly (apart from an appeal to the facts of common observation) how or why effective demand could be deficient or excessive, he failed to provide an alternative construction; and Ricardo conquered England as completely as the Holy Inquisition conquered Spain.” There is an interesting symmetry in the more recent Keynes and Keynesian inability to explain clearly (apart from appealing to common observation) how or why wages are sufficiently inflexible to support involuntary job loss. That 20th-century failure helped to pave the way for an inquisition-lite banishment of much of Early Keynesian thinking from the modern mainstream.

		

	

	 

	capital stock (Ҡj) is both insufficiently divisible and excessively firm-specific to support Euler-theorem distribution. Indivisibility implies that capital cannot be incrementally withdrawn in response to reductions in output, as illustrated by the absence of small-lot capital-stock liquidations in cyclical downturns. What is instead marginally withdrawn, with a cut in production, is some utilization of capital services (Ƙj) that are made available by the existing capital stock. 

	 

	Capital services, distinct from capital stock, were introduced into the LEV technology space in the previous chapter.35 Recall that potential production (XjP) is described by a capacity function (XjP=ƒ(Ҡj)); XjP is increasing in physical capital Ҡj, providing an upper bound on output (Xj(t)≤XjP(t)). Capital services (Ƙj), the measurement of which requires no knowledge of the contemporaneous interest rate, flow from the capital stock (such that ƘjP(t)=ƒ(Ҡj(t)), ∆ƘjP/∆Ҡj>0, and Ƙj(t)≤ƘjP(t)) and have been, for analytic convenience, posited to be used in fixed proportion to cooperative labor services (Έj).36 Physical-capital indivisibilities/specificities in combination with optimizing workplace exchange are accommodated in the generalized-exchange specification of the large-establishment production function and consequent factor-income distribution:

	(3.9)      Xj(t)=ƒ(Έj(t),Ƙj(t));
Pj(t)Xj(t)=WnjHj(t)+řm(t)Ҡrj(t)+Πj(t),

	such that Έj(t)=Źj(t)Hj(t) and Ƙj(t)≤ƘjP(t)=ƒ(Ҡj(t)), while Wn denotes the efficiency wage, řm is the market interest rate, Π is pure profit. Recall that Ҡr is the capital stock net of its sunk component (Ҡr=Ҡ−ҠS), making the term (řm(t)Ҡr(t)) the market opportunity cost of the firm’s physical capital. Generalized-exchange modeling has established that, in large-scale production, neither labor hours nor capital services can be efficiently priced in the marketplace, breaking down the market mechanism that eliminates pure profit. j is the residual claim by owners of sunk capital on revenue after deducting production-related outlays. It can be greater than, less than, or equal to zero, providing critical signals for the rational management of production capacity.

	 

	
		
				BOX 3.2: Neoclassical factor income distribution
 
Wicksell and Wicksteed were among the great 19th-century theorists who pioneered marginal analysis, transforming how economics is done. The focus on individual optimizing exchange organized by general market equilibrium effectively crowded out the longstanding classical emphasis, accepted since Ricardo, on distributive shares. The Wicksell-Wicksteed elucidation of factor-income distribution within the SVGE framework apparently exhausted what neoclassical theorists had to say on the topic; and the simple Euler-theorem treatment endures in textbooks today. Factor inputs are paid their marginal-product values, a practice that is easily shown to exhaust total first-degree homogeneous production. The model is viewed by many as the apogee of SVGE welfare analysis, providing ethical justification for the market distribution of income. Its practical import, however, has always been limited by a set of fundamental problems.
 
After Walras and the marginalist revolution, mainstream macro models have been constructed within the SVGE framework. In the modern version cobbled together by New Classical, RBC and New Keynesian theorists, a representative household solves an intertemporal expected-utility maximization problem in the context of competitive markets, rational expectations, and arbitrary restrictions on the scope of optimizing exchange and the nature of technology. Pioneered by Wicksell-Wicksteed, the two-factor Euler equation (constrained to be first-degree homogeneous and subject to competitive-market pricing) has long been at the core of SVGE thinking:
X=ƒ(H,Ҡ)=H(δX/δH)+Ҡ(δX/δҠ);
PX=PH(δX/δH)+PҠ(δX/δҠ)=WmH+PҠҠ,
where PҠ denotes the market price of physical capital Ҡ. In the famous model, inputs are compensated commensurate with their marginal productivities, exhausting total revenue. The neoclassical distribution theory links the technology space and optimizing marketplace exchange and has played a central role in consensus modeling for more than a century. 
 
It is disturbing that problems have been identified, and largely ignored, that are debilitating to the theory’s capacity to describe modern economies. Four are most notable here. First, large-scale production prevents the coherent use of labor and capital marginal productivities. Second, constant returns to scale are, in many applications, a distorting, unacceptable assumption. Third, positing competitive-market labor pricing is inconsistent with the evidence. Fourth, again contrary to the evidence and distorting in application, the neoclassical model eliminates the existence of pure profit.

		

	

	 

	Second, even Wicksell acknowledged constant returns to scale to be a deeply problematic SVGE model restriction, especially with respect to growth. Increasing returns obviously exist in practice and are integral to policy-relevant macrodynamic analysis.37 The first chapter’s combination of Chandler’s analysis of the Second Industrial Revolution and the sweeping millennial timepath of global living standards points to scale economies as crucial to both the extraordinary mid-19th century acceleration in economic growth and the relocation of much of that growth to new corporate forms. Scholars, aspiring to adequately elucidate the past in order to usefully advise policymakers today, must be able to explain such consequential shifts in trend living standards. 

	 

	Third, the assumption of competitive-market product pricing in modern economies has been, since marginal analysis first captured mainstream thinking, frequently and thoughtfully criticized. To the degree that pricing power exists, the workhorse neoclassical model of income distribution further breaks down. (See Chapter 6.)

	 

	Fourth, the SVGE Euler-equation distribution model eliminates pure profit (Πj). This most problematic feature of Wicksell-Wicksteed distribution has somehow morphed into an implicit tenet of mainstream thinking. It must be scrapped. In generalized exchange, Πj is understood as surplus after all necessary production-related outlays, for each input meeting the test of profit- and utility-maximization, are deducted from firm revenues. Pure profit does not motivate the participation of any input required in the production process. In SVGE modeling with constant returns to scale, rational factor payments equilibrate marginal productivities and opportunity costs, exhausting the total product and eliminating residual claims. In TVGE modeling, enriched by workplace exchange in combination with a more intuitive treatment of the capital stock and its utilization, nonzero pure profit exists and plays a crucial macrodynamic role.38 

	 

	Pure profit will be shown to motivate the rational management of stationary and nonstationary productive capability. Those two classes of decision-making are critical to understanding how the timepath of employment is influenced by involuntary layoffs and job downsizing as well as capital accumulation (with its associated worker hiring) and inter-venue labor transfer. Noteworthy here, Chapter 6 assigns pure profit the most significant role in the formation of expectations (Иѓ) required to induce firms to invest in new capital goods (ΔҠ).39

	 

	Taken together, the four production-related problems damage, beyond repair, the stabilization-relevancy of SVGE distribution theory. The issues are longstanding, having received over the years attention from a number of economic theorists. Perhaps most notably, Piero Sraffa (1926, 1960) concluded from his decomposability and increasing-returns criticisms of neoclassical theory that model coherence requires returning to the Ricardian emphasis on economic surplus, which for our purposes is functionally equivalent to pure profit. Meanwhile, Joan Robinson initiated the famous Cambridge capital controversy by demonstrating that Ҡ is ill-identified in aggregate production specifications. The prolific Robinson additionally joined Edward Chamberlin in modeling imperfect competition, which in the coherent SVGE framework problematically generates pricing power.40 It is good news that TVGE production and factor-income modeling, anchored by nonmarket LEV labor pricing and explicitly recognizing capital indivisibilities/specificities, generates and efficiently distributes economic surpluses, replacing the restrictive Wicksell-Wicksteed Euler equation and accommodating, at least in part, Sraffa’s and Robinson’s critiques. 

	Recapping TVGE Income Distribution Innovations

	TVGE theory broadly enriches the technology space in coherent macro thinking. Recall that, in the large-establishment venue, production capacity is determined by the firm’s capital stock (XPj=ƒ(Ҡj)), such that ƒ(Ҡj) accommodates variable returns to scale. Meanwhile, actual production (Xj=ƒ(Έj,Ƙj)) is subject to Έj=ŹjHj and Ƙj≤ƘjP=ƒ(Ҡj). Establishment revenues are distributed by a Jenson (2000) class economic-surplus model introduced above. Expected real discounted residual rents have also been defined: Иj(0)=Eoj∑(1+ŗ(t)+p(t))-tΠj(t)), where Eoj denotes expectations based on the information available to management at the beginning of the current period (t=0); ŗ and p are, respectively, the discount and general inflation rates; and the series are summed from t=0 to t=η, the expected life of the capital investment. In large establishments, pure profits (Πj) are claimed by owners of sunk capital (ҠSj=Ҡj−Ҡrj). In the practitioner-recognizable technological environment that has been assembled, the exhaustion of total product is assured by the residual nature of LEV pure profit. 

	 

	Reconstructed factor-income distribution provides a platform for powerful TVGE innovations. Most critically, rational workplace behavior requires large, specialized establishments to pay efficiency wages (Wnj), instead of worker opportunity costs (Wm). The resulting MWR Channel interacts with stationary and nonstationary demand shifts to induce same-direction movements in pure profit, jobs, and output. Moreover, TVGE capital pricing and use have been enriched relative to its SVGE counterpart by powerful indivisibilities and specificities. 

	 

	Generalized-exchange capital investment is critically influenced by qj, defined previously as the ratio of expected discounted pure profit (Иj) to sunk capital (ҠSj).41 By definition, expected capital productivity is embedded in qj(0). Meanwhile, the firm’s financing (market-opportunity) cost of the existing capital stock is řm(t)Ҡrj(t), which also calibrates sunk capital (ҠSj=ҠjҠrj); and the utilization of existing capital is measured by Э(t)=Ƙj(t)/ƘjP(t). The rational input of capital services and labor hours adjusts to scheduled production, which in the TVGE model class is increasing in nominal demand (Yj(t)). (For elaboration, see Chapter 6.)

	 

	The distribution model has identified two interrelated classes of market rents that motivate management’s production capability and capacity decisions: wage rents (GjV,GjT) and sunk capital rents (ΠjV,ΠjT), both operating at high- and low-frequencies. If ΔPj/ΔGj<1, then ΔΠj/ΔGj<0. Imperfect labor oversight and sunk capital, both characteristic of large-scale production, generate a powerful version of the hold-up problem that was outlined in the previous section. To briefly elaborate, hold-up (Ӈ) complications influence ex ante and ex post pure profits resulting from acquisition of capital goods, with implications for investment decisions, equity versus debt financing, market valuations of equity, mergers and acquisitions, bankruptcy incidence, and more. (See Chapters 6 and 8.) Hold-up must be accommodated in policy-relevant macro, labor, and organization modeling. Increasing returns are also influential in TVGE macroeconomics, helping to explain millennial nonstationary economic growth and informing employee reference standard (Ҝj) dynamics. Increasing returns and hold-up problems have been shown to fund substantial Ҝj durability.

	 

	More on capital indivisibilities.  The TVGE model class can be constructed absent capital-stock indivisibilities – a substantial abridgement that has relatively little effect on its essential macrodynamic properties. Capital stock that is posited to be sufficiently divisible to support δXj/δҠj and competitive market product-pricing produces considerable analytical convenience without much damage to the stabilization-relevant description of modern economies. In particular, accepting the more stylized conditions substantially simplifies the grand integration of workplace and (textbook) marketplace exchange.42

	 

	The only indispensable capital-modeling innovation in compact generalized-exchange theory is some degree of Ҡ firm-specificity. After purchase, the resale value of the investment (ΔҚj) drops below its original cost. Introducing sunk capital to generalized-exchange modeling provides the necessary and proper claimant for pure profits in total-revenue distribution. In the justly famous Austrian capital theory, Menger, Böhm-Bawerk, and Mises each emphasized that capital goods used in production processes are subject to substantial specificity.

	 

	
		
				BOX 3.3: Increasing returns and imperfect competition
 
Modern growth theorists recognize that “the presence of increasing returns requires the introduction of imperfection competition”. (Jones (2002), p.161)
 
Paul Romer’s (1990) multi-sector modeling has helped lead the way in the formal analysis of macrodynamic pricing power:

		His “final-goods sector” is comprised of numerous perfectly competitive firms that produce homogeneous consumption goods.

		His “intermediate-goods sector” is comprised of monopolists who produce heterogeneous capital goods sold to the final-goods sector.


Monopoly power results from purchasing various patent-protected designs of capital goods from a third (research) sector.
 
An methodological message from Romer and other endogenous-growth theorists is that the partitioning of firms into multiple, fundamentally heterogeneous venues of exchange can confine increasing returns to scale sufficiently to enable a workable solution to the adding-up problem. In that context, it is notable that TVGE partitioning, originally constructed a decade before Romer as a synthesis of workplace and marketplace exchange in Annable (1980, 1984), is both less arbitrary and more powerful. The two-venue general-equilibrium theory accommodates the textbook treatment of scale economies, typically induced by input indivisibilities/specialization, as well as the nonrivalrous ideas that occupy Romer. In a related difference, TVGE product pricing, influenced by firm scale and labor rents, is more general than pricing power motivated by patent-protection. (See Chapter 6.) Workplace-marketplace modeling is additionally more tractable, having no critical need to kept track of multiple classes of capital.
 
More important than those differences, however, only TVGE modeling can rationally suppress wage recontracting. None of the alternatives in modern growth analysis accommodates policy-relevant MWR and involuntary job loss, including both stationary layoffs and nonstationary job downsizing. Generalized exchange motivates the most comprehensive macro theory, to which the economics of ideas (itself an important, albeit a relatively modest, idea) can be usefully attached.

		

	

	III.   Nonstationary Productivity Macrodynamics 

	Generalized rational exchange, with its chronic continuous-equilibrium wage rents, enhances the capacity to model nonstationary labor-productivity growth.43 Productivity is the wellspring of rising living standards; indeed, its remarkable acceleration in the nineteenth century is the Great Fact featured in the first chapter. Despite being a longstanding focus of formal growth theory, the global trajectory of output per capita over the past two centuries is inadequately explained within the consensus SVGE framework. 

	 

	In constructing a more robust model, it is particularly helpful that TVGE macrodynamics are compatible with the iconic two-sector growth process modeled more than a half century ago by Sir Arthur Lewis. Once provided workplace microfoundations, the Lewis analysis provides a formal theory that accommodates recognizable cyclical and trend behavior in employment and output.44 The two-venue model is powerful, uniquely tracking the progression of economic activity from the subsistence productivity of primitive agriculture to the greatly improved living standards produced on a broad scale by large, specialized firms in modern economies.

	 

	Prior to introducing meaningful wage rigidities into growth modeling, consideration of measured labor productivity (X/H) in the TVGE analysis will prove useful.45 By definition:

	(3.10)      X(t)/H(t)=(Έ(t)/H(t))(X(t)/Έ(t)) =Ź(t)(X(t)/Έ(t)).

	The workplace transformation of labor hours (H) into cooperative input (Έ), a fundamental economic activity set greatly complicated by the Second Industrial Revolution, implies that measured labor productivity has two distinct components:

	
		The behavioral efficiency of labor (Ź) is an endogenous outcome of rational LEV workplace exchange, simultaneously determined with the wage paid in the optimizing Workplace Exchange Relation (WER). The Ź productivity class has been shown to be influenced by axiomatic preferences, the structure of workplace information, the nature of jobs, and Ҝj durability.46 It is the continuous-equilibrium wellspring of meaningful wage rigidities, involuntary job loss, and powerful meta-externalities in specialized economies. In contrast to the central importance assigned to Ź by practitioners, it must be insignificant in coherent SVGE macroeconomics.

		The technical efficiency of labor (X/Έ) is exogenous to LEV worker decision-rule optimization and is, instead, rooted in capital intensity, factor specialization, returns to scale, and technical change. Those determinants are familiar from the broad economic growth literature that began accumulating before Adam Smith.47



	Lewis Two-Sector Growth Model

	Lewis’s two-sector growth theory (1954, 1958) quickly became the benchmark analysis of the economic transformation of subsistence economies. Awarded an early (1979) Nobel Prize, the model has a substantial lineage, having been formalized, extended, or applied by Ranis and Fei (1961, 1964), Jorgenson (1967), Harris and Todaro (1970), Stiglitz (1974, 1987, 1991), Annable (1971, 1972), Fields (1975), and many others.

	 

	From the perspective of modern macroeconomics, the Lewis model is understood as a prominent early version of economic-venue analysis.48 It will prove useful here to formally restate his descriptive analysis. The restatement is simplified by assuming venue-specific-job and labor homogeneity.49 While there is no explicit assumption of labor homogeneity in the famous 1954 paper, Lewis made clear, in his 1979 revisit to his model, that is what he intended. Additionally, workers cannot borrow or save. Each of the two sets of homogeneous production functions is defined for a given state of technical knowledge. Output is increasing in both worker cooperative input (Έ) and capital; no resources imply no production. Equilibrium is understood in the modern sense of a rest period in the space of optimizing decision rules.

	 

	Lewis venues.  Lewis used two-sector technical heterogeneity to motivate separate labor-pricing processes. Rational behavior in each venue is governed by discrete decision rules, constraints, and mechanisms of exchange. His heterogeneities mirror those featured in the more general TVGE macro model class, both preventing meaningful aggregation. Gustav Ranis aptly named Lewis’s restricted aggregation “organizational dualism”.

	 

	Lewis’s descriptive macrodynamics identify the low-productivity venue as subsistence agriculture and its high-productivity counterpart as an industrial enclave. The former is characterized by small “establishments”, primitive production techniques, and the absence of input specificities, all tractably captured by positing both near-subsistence productivity (БŞ) and the absence of saving and capital accumulation. Low-productivity farming produces total real output XŞ:

	(3.11)      XŞ(t)=БŞHŞ(t),

	where Ş stands for the subsistence venue, БŞ represents the average productivity of labor (posited by Lewis to be constant), HŞ denotes sector labor supply, and t is time. Product pricing (PŞ) is assumed to be constant.

	 

	Lewis famously posited, in the subsistence sector, that marginal labor productivity is zero and that market institutions are poorly developed.50 In place of the market, labor compensation and employment are determined by equity-based income-sharing arrangements: 

	(3.12)      WŞ(t)=XŞ(t)/HŞ(t).

	HŞ is exogenously determined by population growth in the subsistence sector. The real subsistence wage (WŞ) varies only as a result of exogenous factors, such as weather and disease. The fundamental economics here, focusing on the dynamic interaction between labor productivity (reflected in living standards) and the strong preference to procreate, were provided by Thomas Malthus (1803) a century and a half prior to the Lewis model.51

	 

	The high-productivity venue, by contrast, exploits input specialization and scale, generating total real output XĬ:

	(3.13)      XĬ(t)=БĬ(t)HĬ(t), such that БĬ>БŞ,

	where Ĭ indicates the industrial venue and БĬ is the sector’s average labor-productivity, which Lewis also assumed to be constant, along with the product price (PĬ) and the labor-capital ratio.52 Reflecting Stiglitz’s antecedent work on efficiency wages, it is also assumed here, although not explicitly by Lewis, that labor productivity is sufficiently increasing in nutrition and health, which in turn are increasing in the real wage paid, to motivate the rational payment of constant labor rents, i.e., despite WĬ>WŞ, WĬ/ŹĬ<WŞ/ŹŞ implying that ŹĬ>Źɱ.53 Wage rents motivate a rational worker preference for employment in the industrial sector. In addition, pure profits (Π), which were featured earlier in this chapter, are incorporated into growth model and assigned a critical role in Lewis macrodynamics:

	(3.14)      ΠĬ(t) = PĬXĬ(t)–WĬΠĬ(t)−řm(t)ҠrĬ(t).

	 

	Dynamics.  Within his two-sector framework, Lewis constructed an intuitive macrodynamic model of saving, investment, capital accumulation, and sectoral labor transfer that explains the process of economies breaking out of subsistence.54 Profits are posited to be the source of all saving, which is wholly invested in capital expansion:

	(3.15)      ΔҠ Ĭ(t)=ПĬ(t−1), and 
ΔҠĬ(t)/ҠĬ(t−1)=ПĬ(t−1)/ҠĬ(t−1).55

	There is no depreciation, and the capital price is constant. It follows that the rate of growth of the homogeneous capital stock equals the rate of return on that capital stock.

	 

	The wage premium and (point-of-hire) labor homogeneity imply a horizontal labor supply for industrial establishments. Absorption of workers from subsistence farming is determined, given the constant capital-labor ratio, by the intertemporal path of the capital stock:

	(3.16)      ΔHĬ(t)/HĬ(t−1)=ΔҠĬ(t)/ҠĬ(t–1) =ҡ(t)=ПĬ(t−1)/ҠĬ(t−1).

	The final source of dynamics in the Lewis model is total labor-force (HT) growth, assumed to be a positive constant, ή: 

	(3.17)      HT(t)=(1+ή)HT(t−1).

	 

	An initial condition of Lewis’s macrodynamics is that HĬ(0)/HT(0) is near zero. A critical turning point will eventually be reached iff: 

	(3.18)      ПĬ(t−1)/ҠĬ(t−1)>ή . 

	The condition motivates Lewis’s turning-point hypothesis: Once surplus workers have been eliminated in the subsistence sector, market forces and their opportunity costs assert control over all labor pricing as well as the labor-transfer mechanism. Movement to a homogeneous wage-determination process signals the economy’s consolidation into a single (market) venue, governed by the law of single price. A fair assessment is that Lewis had little interest in post turning-point macrodynamics, surmising that in such circumstances his two-sector model was no longer useful. But, even at this relatively undeveloped state, the Lewis framework is more insightful, along some important dimensions, than textbook neoclassical economic growth. Lewis critically adds sectoral labor relocation as well as infrastructure and social costs to capital accumulation as necessary elements in the early growth process. His two-venue model is clearly superior in explaining the great European migration to the United States in the aftermath of the Second Industrial Revolution as well as, more recently, the rapid industrial growth in China. 

	 

	Lewis transfer powerfully contributes to growth modeling.56 Relocated to the world stage and motivated with reasonable assumptions over the past 150 years, moving labor from subsistence agriculture to industrial jobs produces productivity gains in line with the actual 30-fold global advance recorded in the aftermath of the Second Industrial Revolution. Lewis two-venue dynamics, informed by Alfred Chandler’s new corporate forms, easily explain much of the “Great Fact” – the most profound, yet still under-appreciated, episode in all of macroeconomics.57

	Generalizing the Lewis Model

	Lewis explicitly excluded high-income, industrialized economies from his analysis, indicating (from the modern perspective of generalized-exchange modeling) insufficient ambition for his two-sector growth model. Once enriched with optimizing workplace exchange, his labor-transfer approach motivates powerful macrodynamics. 

	 

	Generalized venues.  TVGE tools permit a richer specification of Lewis’s large-establishment, high-productivity venue:58 

	(3.19)      Xj(t)=БŦj(t)Źj(t)Hj(t), such that 
Źj(t)=Źnj(t), Wj(t)=Wnj(t)>Wm(t).

	The variable БŦj=Xj(t)/Έj(t) denotes the jth sector’s technical efficiency of labor. Worker productivity rises over time as a result of physical and human capital accumulation as well as scale economies and technological change. Meanwhile, production in the low-productivity, effective-supervision venue is:

	(3.20)      Xk(t)=Бk(t)Hk(t), such that
Źk(t)=Źɱk(t), Wk(t)=Wm(t),

	where Бk denotes average output per worker hour, moving in lockstep with technically-efficient labor productivity (Xk/Έk).59 The assumption of constant capital and technology in the kth venue simplifies the analysis. The sector is also assumed to generate zero savings. 

	 

	Rational workplace exchange extends the life of LEV wage rigidities beyond Lewis’s turning point. Given rationed good jobs, labor supply to the high-productivity venue continues to be elastic. Moreover, generalizing the Lewis model significantly enriches the turning point. Once surplus workers have been eliminated in the subsistence sector, implying the introduction of more robust labor-transfer opportunity costs, robust market forces replace the “underdeveloped market institutions”, asserting control over bundled labor pricing in SEV establishments. 

	 

	Unbundled labor pricing simultaneously persists in LEV firms, making their compensation policies independent of contemporaneous labor-market conditions. Post turning-point economies produce a wage floor in cyclical downturns as well as chronic, time-varying labor rents. A central role is played by nominal demand, which combines with the rational MWR Channel to induce job-loss dynamics consistent with high- and low-frequency episodes of U>UN. Meanwhile, trend aggregate labor-productivity and living-standard advance continues to depend on capital accumulation and labor transfer to the high-productivity venue – determinants that are largely driven by pure-profit expectations.

	 

	Harris-Todaro labor-transfer model.  John Harris and Michael Todaro (1970) fit unemployment into the Lewis model. Assuming that workers need to be present in urban areas (where industrial jobs are located) in order to be hired, the existence of wage rents imply that there will be more rational job-seekers than successful applicants. Initially assuming that LEV job search is mutually exclusive with holding a SEV job, a simple model captures the relation between the wage structure and the length of unemployment (ϖ) the optimizing worker would be willing to tolerate in order to obtain a specialized-venue job:

	 ϖ                 ѳ

	(3.21)      ∑(1+ŗ)-t=Eo∑(1−(1/GT(t))) (1+ŗ)-t.60 

	t=0               t=0

	The Harris-Todaro model can be solved for the continuous-equilibrium unemployment (ȖƦ) that is consistent with LEV meaningful wage rigidities and rationed jobs. In the TVGE model, ȖƦ is increasing in wage rents: ΔȖƦ/ΔGT0. Chapter 6 examines the implications of ȖƦ for the natural rate of unemployment (UN). 

	 

	If workers can compete effectively for LEV jobs while being employed in the low-wage sector, queue-related unemployment can be partly disguised. Continuing to assume that labor is homogeneous with respect to innate ability, general human capital, and preferences, observed joblessness is then limited to persons who are seeking their first job, who are temporarily between jobs, or whose reservation wages are above the compensation rates paid in the market-price-taking venue.61 (High reservation wages tend are notably characteristic of victims of job downsizing.) Frustrated preferences of low-wage workers for high-productivity jobs imply that measured unemployment is an incomplete indicator of labor-market efficiency.

	 

	Closing thoughts on the Lewis model.  In TVGE modeling, the breakout from subsistence productivity to sustained growth in living-standards (the original Lewis problem) requires adequate transportation and communications infrastructure, an economic and political structure that supports both labor mobility and effective market incentives, and reliable, sufficient sources of demand for LEV products. Substantial differences in meeting those requirements have translated into longstanding variation among levels, as well as growth, of per capita output across countries over time, frustrating for an extended period economists’ predictions of convergence. Given the difficulty of the requirements, however, substantial, persistent living-standard variation should not have been surprising.

	 

	Generalized Lewis transfer, i.e., the two-direction continuous-equilibrium flows of labor between SEV and LEV jobs that rationally mandate a variable unemployment buffer, is a critical contribution to coherent macroeconomics. It is easily demonstrated that, absent Lewis transfer, aggregate modeling of specialized economies cannot be stabilization relevant. By definition, two-venue worker flows cannot be accommodated in the mainstream SVGE model class. 62

	Solow’s Neoclassical Growth Model

	The basic model.  In the compact TVGE analysis, simplifying restrictions confine capital investment to the large-establishment venue, which then becomes the wellspring of rising living standards. Providing the literature’s basic explanation for LEV macrodynamics (after Lewis’s turning point) is Solow’s (1956) neoclassical growth theory.63 His model broke the mechanical link between saving and growth and was initially made tractable by assuming that the timepaths of the labor force, technical progress, depreciation, and saving are exogenous.

	 

	The Lewis model generates nonstationary growth in labor productivity via capital accumulation (i.e., a rising capital-labor ratio (Ҡ(t)/H(t))) and the transfer of workers to more productive jobs. Solow’s contribution is the addition of technical change.64 In its Harrod-neutral formulation, the Solow model is:

	(3.22)      XJ(t)=ƒ(ҠJ(t),Ḁ(t)HJ(t)),

	where Ḁ represents technology or, more generally, the “effectiveness of labor”.65 (In their lowercase versions, the variables represent rates of change.) Assuming constant returns to scale, diminishing returns to factor proportions, and SVGE (market-clearing) pricing, the economy’s dynamic path can be derived: 

	(3.23)      xJ(t)≅ḁ(t)–Ṣҡ(t)ҡJ(t)–ṢḤ(t)hJ(t), and

	(3.24)      ḁ(t)≅xJ(t)–Ṣҡ(t)ҡJ(t)–ṢḤ(t)hJ(t),

	where ḁ is the rate of change of the shift factor typically interpreted as technical change, ṢḲ is the share of total income paid to capital, and ṢḤ is labor’s income share. Versions of the Solow model have been widely used in estimation exercises, which were themselves (for an extended period) a growth industry for macroeconomists. 

	 

	The neoclassical growth theory was recognized almost immediately as an important advance in macrodynamic thinking, replacing “knife-edge” growth paths with more robust steady-state paths motivated by capital accumulation and technological change.66 The approach showcased the longstanding “liberal” economic agenda of free markets, free trade, and sound money. Solow’s 1987 Nobel-Prize citation emphasized his provision of “a framework within which modern macroeconomic theory can be structured”, and his model continues to generate broad, understandable appeal as a guide to aggregate analysis.

	 

	The simple model, however, notably stumbles when asked to account for the mid-19th century growth discontinuity the first chapter’s Great Fact. The central problem is its construction within the SVGE framework. Coherent single-venue modeling provides no room for the increasing returns to scale or two-venue labor transfer that combined to motivate the jump in global living-standards that began a century and a half ago. TVGE modeling, by contrast, provides the heterogeneous venues needed to accommodate increasing returns and Lewis transfer (including, but not limited to, the movement from technologically primitive farming to industrial jobs).67 

	 

	TVGE version.  A strength of the Solow framework is its remarkable versatility, enabling its relevance well beyond exchange-restricted SVGE analysis. Most critically, substituting ŹJ into the core equation, more explicitly motivating the “effectiveness of labor” and the role of pure profit, makes Solow production consistent with TVGE cyclical and trend modeling:68 

	(3.25)      XJ(t)=ƒ(ƘJ(t),ḀJ(t)ŹJ(t)HJ(t)),
such that ƘJ(t)≤ ƘPJ(t)=ƒ(ҠJ(t)).

	Ḁj is understood to reflect the technical efficiency of labor (defined above), once the influence of capital-labor intensity is eliminated. The product of Ḁj and Źj measures general worker effectiveness, introducing into the Solow framework meaningful wage rigidities and their companion channel through which adverse nominal disturbances induce involuntary job and income loss.69 The MWR channel combines with capital investment, technological change/scale economies (captured by ḀJ), and inter-venue labor transfer to enable intuitive, policy-relevant modeling of economic cycles and trend growth. 

	 

	The point is important. The TVGE version of the Solow theory explains business cycles motivated by nominal disturbances as well as nonstationary labor-productivity dynamics fed by technological advance, capital accumulation, and the transfer of labor from lower-productivity to higher-productivity employment.70 It provides a coherent analytic framework for the middle-19th century upward shift in living standards associated with the Second Industrial Revolution, the 1930s depression, the 1970s stagflation, the extraordinary growth in central and east Asia beginning toward the end of the 20th century, and the propagation of financial crises that have characterized the early 21st century.

	 

	Putting the analytic strands together, Solow’s focus on technical change provides one of the most important insights in the history of macroeconomics. Beginning in the 19th century, the broad reorganization of the global economy generated the 1% or so annual multifactor productivity growth that broke the world out of millennia of living-standard stagnation. The generalized-exchange interpretation of the neoclassical growth model reveals that the transformation also created the rational MWR Channel. Macroeconomics was henceforth tasked with making sense out of variable periods of persisting instability (producing substantial welfare loss) as well as trend growth. SVGE theorists, reflecting their inability to coherently suppress wage recontracting and derive involuntary job loss, have been understandably reluctant to accept that challenge.

	 

	Solow residual.  Solow’s aggregate production function, in its Cobb-Douglas simplification with a Hicks-neutral productivity term (XJ(t)=Ḅ(t)HJ(t)ἂҠJ(t)1-ἂ such that ἂ=ṢḤ) and rewritten to feature output per labor hour, became the key formula in the large literature on growth accounting:

	(3.26)      xJ(t)–hJ(t)≅((1–ἂ)/ ἂ)(ҡJ(t)–xJ(t))+(1/ἂ)ḅ(t). 

	Multifactor productivity growth rate is ḅ, almost always named the Solow residual. Perhaps more insightfully, Moses Abramovitz called ḅ a “measure of our ignorance”.

	 

	
		
				BOX 3.4: Kalecki and saving-and-investment causation
 
In original Lewis and Solow growth modeling, the causation in the saving-equals-investment identity is neoclassical, posited to run from the former to the latter. An obvious complication in the simple Lewis theory is that saving is increasing in profits that are, in turn, increasing in nominal demand. It follows, for example, that breaking out of subsistence agriculture is greatly facilitated by access to robust export markets.
 
While participating in Keynes’s Cambridge Circus, Michal Kalecki (1935) developed a model that reverses the neoclassical saving-to-investment causation.* A bare-bones summary of his “widow cruse” macrodynamics begins with a total-spending equation (Y=C+Į) in conditions of under-utilized capacity (U>UN). Model mechanics are rooted in a simple income-distribution model. Wage and capital incomes are separated. All of the former is assumed to be spent on consumption goods, while only a portion out of the latter is consumed: 
Y=Ӱ+ɶП+Į, such that Ӱ is the total wage bill and 1<ɶ<0;
Y=Y−П(1−ɶ)+Į; П=Į/(1−ɶ).
The multiplier (Į/(1−ɶ)) propagates nominal disturbances within a framework of product-price rigidity. The key result is that investment and consumption decisions determine profits, not vice-versa. (A catchy, albeit crude, version of Kalecki’s conclusion is: Capitalists earn what they spend, and workers spend what they earn.) The “widow-cruse” outcome disappears at full-capacity utilization (U=UN).
 
Kalecki’s effective-demand theory was constructed in the attempt to explain the class of market failure that periodically induces high unemployment. He employs three assumptions to construct a context for the necessary price rigidity. First, perfect competition does not exist. Second, average variable costs of production are constant up to U=UN. Third, firms set product prices in relation to their average variable costs and their industry’s prevailing price. His core idea is rooted in the size distribution of enterprises and is compatible with Chandler’s new corporate forms mandated by the Second Industrial Revolution. Kalecki interpreted modern large firms as characterized by industrial concentration, vertical integration, product diversification and oligopolistic market coordination that combine to endow individual firms with discretionary market power with which they fix prices. (Note that the absence of meaningful wage rigidities in his analysis implies that his analysis cannot coherently generate involuntary job loss.) 
 
In Kalecki’s model, explaining the swings in unemployment is reduced to explaining movements in investment spending. Both cyclical recessions and nonstationary stagnations are the outcome of inadequate spending out of retained earnings.
 
 
*See also Nicholas Kaldor (1957) for a growth model that also reverses the neoclassical saving-investment causation, identifying the latter (and ultimately investor confidence) as the engine of economic growth and increasing returns to scale. The Kaldor model recognizes that new investment is typically needed to introduce new technology.

		

	

	 

	Fitting the simple model to U.S. data since 1874 suggests that multifactor productivity improvement accounts for roughly half of overall living-standard growth in the private economy.71 In its coherent SVGE interpretation, the Solow residual wholly reflects technological change. That convenient explanation, however, is unconvincing from a TVGE perspective. For example, in the context of generalized exchange, growth-accounting estimates of the residual include nonstationary output-per-hour gains resulting from labor transfer from low- to high-productivity jobs. Lewis transfer is motivated by LEV capital investment and technical change. Transfer exerts a dominant influence on productivity advance in early-phase economic development and remains significant in later-stage trend growth.

	 

	Earlier in this chapter, Lewis transfer was expanded, especially in post turning-point economies, to include two-way labor flows between venues. An interesting example of rational reverse flow is the significant U.S. job downsizing that characterized the 1980s. (See Chapter 4.) Growth-accounting results are consistent with the TVGE-predicted relative contraction of LEV employment: from 1979 to 1990, output-per-hour growth decelerated to 1.6% annually (well below the 2.5% average between1948-98), with almost all the decrease attributable to the decline in multifactor-productivity gains (0.5% in the sub-period compared to its 50-year average of 1.4%). Mainstream SVGE analysis of that structural shift has problematically concentrated (as model coherence demands) on identifying some technological regress occurring in the 1980s.

	 

	Another Solow-residual artifact of coherent SVGE analysis, concerning macro stability and proving more consequential in the ongoing debate on proper macro policymaking, has been championed by RBC theorists. They used the capacity of Solow residuals to closely track stationary as well as nonstationary behavior of labor productivity to support the argument that business cycles are caused by variations in technology. If valid, that interpretation helps reestablish the classical dichotomy and fatally discredits of the discretionary management of aggregate nominal demand. However, the generalized-exchange version of Solow’s growth model, outlined above, provides a much different explanation of the stationary behavior of Solow’s residuals that is much more consistent with the evidence, intuition, the formal economic method, and Occam’s razor. In the alternative, the continuous-equilibrium MWR channel interacts with fluctuations in nominal demand, generating business cycles that are in their details much more recognizable than those produced by periodic technological regress.

	 

	
		
				BOX 3.5: Coherent cycles and trend
 
The particular offense of the Early Keynesian that resulted in their banishment from graduate-school curriculums and cutting-edge journals was their arbitrary separation of cyclical and growth analyses into inconsistent models. Woodford (2009, p.269) summarizes the central rule governing modern consensus model-building: “… it is now widely agreed that macroeconomic analysis should employ models with coherent intertemporal general equilibrium foundations. These make it possible to analyze both short-run fluctuations and long-run growth within a single consistent framework.”
 
SVGE analytical framework.  RBC theorists joined the macro fray in the 1980s. They anticipated the Woodford rule and produced, largely as a result of their rigor in restricting price-mediated exchange to the marketplace, business cycles that are unrecognizable to practitioners. Their coherent, integrated models of cycles and growth strongly reasserted the capacity to markets to efficiently capture available gains from trade, reestablishing wage recontracting and the classical dichotomy. Macro market failure was eliminated, and central-bank management of total spending was directed wholly at achieving low price inflation. (See for example Nelson and Plosser (1982).) 
 
TVGE analytical framework.  Generalized-exchange modeling produces cycles that are much more consistent with evidence generated over the past 100 years. The approach has been easily introduced (via the Workplace Exchange Relation) into Solow’s iconic aggregate production function: 
XJ(t)=ƒ(ƘPJ(t),ḀJ(t)ŹJ(t)HJ(t)), 
such that ƘJ(t)≤ƘPJ(t)=ƒ(ҠJ(t)), Źj=ƒ(WJ,WnJ,ŹɱJ). 
Rational LEV firms pay meaningfully rigid wages, the nonstationary timepath of which is governed by endogenous ҜJ dynamics modeled earlier in this chapter. Meanwhile, rational Lewis labor transfer combines with capital investment, technical change, and population to determine the economy’s trend growth. The TVGE innovations endow the broadly constructed Lewis-Solow model with Woodford’s coherent intertemporal general-equilibrium foundations, permitting the analysis of both short-run fluctuations and long-run growth within a single consistent framework. 
 
Big difference.  The TVGE model class generates continuous-equilibrium involuntary job and income loss in response to adverse disturbances in nominal demand. No coherent SVGE model can accommodate, with or without fluctuating demand, forced job loss. To the extent that mainstream analysis actually conforms to Woodford’s coherence rule, it must be stabilization irrelevant.

		

	

	Olson’s Rent-Seeking Growth Model 

	Unlike mainstream SVGE growth theorists, Mancur Olson (1982) assigned a starring role to chronic market supply-demand disequilibria in his sweeping reworking of nonstationary labor-productivity analysis. Olson’s institutional macrodynamics are built on three propositions and describes an intuitive aging process for economies that weakens market control of resource pricing and allocation.

	 

	First, rent-seeking organizations tend to become established and flourish in stable societies, accumulating in economies undisturbed by great shocks such as invasion, revolution, or boundary changes. (From the TVGE perspective, workplace interpersonal and intertemporal reference standards are also more easily established and maintained in such environments.) Second, the distributional coalitions push prices paid out of line with market-clearing solutions, adversely affecting efficiency, productivity and total income. Third, by their nature, such coalitions tend to make decisions relatively slowly, further slowing adjustments to changed market conditions. The inefficiency drag from accumulating rents produces an Olson-convergence to slow growth in specialized economies.

	 

	Generalized-exchange modeling is consistent with a number of Olson’s ideas, especially those on free riders and group behavior, deepening the rational microfoundations for his growth theory. The intra-establishment arrangements derived in the Workplace-Marketplace Synthesis are broadly consistent with his larger institutional approach. There are, of course, differences between the two theories. Olson built his model directly on a careful explication of the exclusion principle and its effect on collective action. TVGE thinking directly models, using axiomatic assumptions and a neoclassical focus on price-mediated exchange, workplace behavior and introduces free riders as an important influence on the organization of group conduct. Distributional coalitions in workplace economics have a narrower reach than in Olson’s analysis.

	 

	On the plus side, the more substantial microfoundations provided by TVGE macrodynamics would allow Olson’s institutional theory to avoid its slow-growth convergence problem. The rational dynamic recalibration of efficiency wages provides a channel for (long-lagged) market correction of high wage rents and market inefficiency. Efficiency-enhancing adjustments made available by Olson are much weaker and more delayed, producing a decidedly more pessimistic prognosis that tends to be inconsistent with the available evidence.72 The inconsistency is especially strong in countries where government intervention to subsidize the unemployed, to make product pricing more inelastic by restricting trade, and to limit the capacity of firms to hire, fire, and manage employees is relatively modest. 

	 

	TVGE modeling uniquely identifies the importance of well-designed public policies to deal with rational rent-seeking. The Workplace-Marketplace Synthesis microfounds the most consequential class of such behavior in modern economies and maps its linkage to economic growth. It follows, for example, that the rigorous economic analysis of the Thatcher period in Great Britain is much better supported by TVGE, versus SVGE, thinking.

	IV. More on Endogenous Innovation

	Baumol’s Schumpeterian model.  Technological change does double-duty in the TVGE model class. Combined with costly, asymmetric workplace information, it becomes the principal source of firms’ capacity to pay chronic wage rents (Wjn>Wm).73 Meanwhile, it additionally provides the principal source for the upward trend in labor productivity and rising living standards over time. As has been noted, Joseph Schumpeter’s Theory of Economic Development (1911) provided an early, insightful look at LEV dynamics, in which the starring role is assigned to entrepreneurs’ search for ever-greater efficiency. Schumpeter argued that the productivity acceleration from the middle-nineteenth century was largely driven by big-tent innovations (new production processes, new corporate forms, new products, and new markets and sources of supply), producing his famous perennial gale of creative destruction. He also outlined the most fertile environment for effective innovation, including established property rights, free trade, moderate taxes, stable prices, and the efficient recycling of saving into credit.

	 

	A valuable modern application of the Schumpeterian thinking has been provided by William Baumol (2002). An intuitive firm-specific source of endogenous growth in nonstationary labor productivity (via enhancing the technical efficiency of workers, Δ(X/Έ)>0) is identified in his modeling of the funding and generation of proprietary innovations/applications to be critically dependent on the capacity of firms to appropriate returns from sunk capital investments.

	 

	From Baumol (2002): “… firms cannot afford to leave innovation to chance. Rather, managements are forced by market pressures to support innovative activity systematically and substantially, and success of the efforts of any one business firm forces its rivals to step up their own efforts. The result is a ferocious arms race among the firms in the most rapidly evolving sectors of the economy, with innovation as the prime weapon.” (p. ix) Note that, as И(t) approaches zero, the firm will find it increasingly difficult to raise money in capital markets or from banks. (See also King and Levine (1993).) More generally, the systematic relation between research on profit-enhancing technological change and the resources firms are able to commit to its pursuit is a fundamental part of growth economics.

	 

	Workplace-equilibrium analysis compatibly models rational employee and employer behavior in large establishments, deriving optimizing factor-income shares that influence the capacity of management to finance research and development. Rational workers provide an important source of residual-rent dissipation (the hold-up problem) that augments the effect of market entry, strengthening the analytical capacity of modern industrial-organization theory. More generally, endogenous growth theory, explicitly modeling R&D and positing monopolistic competition, is enhanced by the WMS and its dynamic behavior of rents and associated factor pricing. Endowed with optimizing workplace equilibrium, the Lewis class of multiple-venue dynamic models provides a powerful framework for a general theory of medium-term macro behavior in specialized economies. 

	 

	Chandler’s historical increasing-returns model.  Alfred Chandler (1977, 1997) has the most consequential, albeit underappreciated, nonstationary story to tell. Chandler’s focus on the spread of large, hierarchical firms, with their associated increasing returns and Lewis transfer, beginning in North America and Europe, provides the most plausible explanation for the extraordinary jump in global living-standards growth beginning in the mid-1800s.74 The organization of the now ubiquitous class of enterprises was triggered by a fundamental macro disturbance: the development of railroad, steamship, telegraph and cable systems that decreased delivery times and uncertainties for large flows of goods through national and international economies. The Second Industrial Revolution describes the Schumpeterian wave of endogenous technological innovations that exploited the increased potential for high-speed, high-volume production.

	 

	The infrastructure and increasing specialization/scale of production created a fundamentally different economy from the small-establishment, overwhelmingly agrarian version that preceded it. It is, therefore, problematic that macroeconomists, who should avoid being indifferent to huge shifts in economic growth, persist in applying the bedrock economic method of optimizing, price-mediated exchange exclusively to a single venue (the marketplace) of increasingly complex economies. It is no accident that transformational activities associated with the Second Industrial Revolution occurred largely inside firms, as new organizational forms were developed to manage the challenges of large-scale, specialized production. Critically important here was the development of management methods that effectively cope with costly, asymmetric information in the workplace. (For elaboration, see Chapter 8.) New management forms identify workplace exchange as a necessary companion activity set to marketplace exchange. If economies in the aftermath of the Second Industrial Revolution are to be explained and predicted sufficiently to support macro policymaking, the workplace activity set needs to be understood, modeled, and integrated into the body of formal economic theory. 

	 

	Particularly relevant to the longer-term modeling of this chapter, increasing returns motivate both the robust pure profits and rapid growth in higher-productivity jobs (given sufficient infrastructure and aggregate demand) needed to break economies out of subsistence stagnation. More generally, TVGE theory provides an analytical framework capable of integrating Chandler, Lewis, Baumol, Olson, and properly microfounded Early Keynesian thinking. The combined model explains much of the global history of stationary and nonstationary behavior of employment and productivity.

	V.   Conclusion

	For many millennia, the persistence of near-subsistence living standards was the most significant feature of macroeconomies. The Rev. Malthus provided the core model of interacting subsistence and the urge to procreate (or, in the more subtle version, the economic advantages of children) that explains the minimal labor productivity growth in hunting, gathering, and ultimately simple agricultural economies that persisted up to the 19th century’s Second Industrial Revolution. (Malthusian macrodynamics has been named the Iron Law of Subsistence Wages.) Over the past century and a half, the fundamental global shift in the means and organization of production, requiring new corporate forms and enabling huge Lewis transfer, has broken much of humanity out of the Iron-Law trap. The new corporate forms, however, became home to a substantial share of labor pricing, supplanting the marketplace. The relocation generated a formidable replacement class of macro problems that center on the emergent capacity of aggregate demand fluctuations to induce same-direction movements in employment, income, output, and profit. In particular, the real consequences of nominal disturbances became increasingly substantial with the spread of the Second Industrial Revolution, greatly influencing economic welfare.

	 

	With the proliferation of large corporations, the raison d’être of macroeconomic theory has become the explanation and prediction of the stationary and nonstationary behavior of total employment, output, income (level and distribution), and price inflation. The generalization of optimizing, price-mediated exchange anchored by continuous general equilibrium crucially advances that agenda by microfounding both the suppression of wage recontracting and dominance of LEV labor pricing. As demonstrated in this chapter, two-venue macrodynamics, adding the MWR Channel to the general problem set that originally motivated the study of political economy, are critically punctuated by rational Ҝj recalibrations. During the intervening periods, continuous baseline equilibrium describes optimal exchange. Once endowed with endogenous Ҝj, TVGE modeling has substantially greater power than its friction-augmented SVGE counterpart in explicating business cycles, depression, stagnation, stagflation, and the trend behavior of living standards.75

	 

	The MWR Channel uniquely informs what Mark Skousen (2009, p.2) has called “the mysteries of the ‘money nexus’, the vital connection between the micro economy and the macro economy.” It critically microfounds the causal influence from nominal-demand disturbances to high- and low-frequency involuntary job loss and unemployment. That result, justifying discretionary central-bank management of total spending in pursuit of full employment, has never been coherently demonstrated outside the TVGE model class. The predictions of the MWR Channel are atypically specific and are ratified by a broad range of empirical evidence and practitioner testimony  that have never been accommodated by coherent SVGE analysis. (See Chapter 10.)

	 

	
		
				BOX 3.6: Some rewards from Generalized-exchange modeling
 
The formal modeling of a new venue of optimizing exchange probably seems like a lot of work. But the rewards from TVGE analysis are substantial, especially with respect to the improved capacity to support stabilization and growth policymaking. The multifaceted benefits make the game worth the candle.
 
Among the rewards from adopting the generalized-exchange approach to macroeconomics featured in TVGE modeling is the substantial enhancement of economists’ ability to understand continuous-equilibrium macro market failure. Its enriched treatment of labor pricing and use motivates three broad classes of policy-relevant market breakdowns. The first, associated with adverse stationary movement in aggregate nominal demand, has already been emphasized. With respect to that problem set, Paul Krugman (1999) has been more prescient than Robert Lucas: “Even now, many economists still think of recessions as a minor issue, their study as a faintly disreputable subject; the trendy work has all been concerned with technological progress and long-run growth…. Meanwhile, in the short run the world is lurching from crisis to crisis, all of them crucially involving the problem of generating sufficient demand…. Once again, the question of how to keep demand adequate to make use of the economy’s capacity has become crucial.” 
 
Second is the growth-related distortion caused by chronic wage rents with respect to the market-efficient allocation of resources. Most notable here is the rationing “good” jobs and the restriction of profits required for investment. The Thatcher revolution in U.K. economic policy, for example, cannot be understood absent effective modeling of wage rents. More recently, the collapse of the U.S. auto industry in the 2007-09 Great Recession, as well as the appropriate policy response, is uniquely informed by workplace-equilibrium analysis.
 
The third class of market failure, also caused by persisting wage rents, is rooted in the capacity of the MWR channel to translate adverse nonstationary nominal disturbances into job downsizing and persisting excess productive capacity. The nonstationary path of nonmarket labor pricing, described above, plays an important role in stagnation characterized by an extended period of joblessness significantly exceeding its natural rate. The noncyclical problem class informs the range of monetary interventions that promote more efficient market outcomes as well as the complex interaction between market competition and overall growth.

		

	

	 

	
Notes

		[←1]
	 The apex of SVGE time-separation was Samuelson’s admirable Neoclassical Synthesis, introduced in the third edition (1955) of his textbook Economics. 
 

	[←2]
	 Like Patinkin (1956), time (t) is absent from the baseline workplace modeling in the previous chapter. 

	[←3]
	 Mainstream neoclassical growth theory developed independently from those orphan models. In the first quarter-century of the postwar period, Solow, Swan, Koopmans, Cass, and others constructed neoclassical models featuring diminishing returns (to reproducible factors) that produced steady states in which exogenous influences (notably technology and population) motivated growth. The model class excited theorists, who typically have an admirable urge to reduce reliance on exogenous factors. In the 1980s, Paul Romer, Lucas, Rebelo, Howitt, Aghion, and others began endowing macrodynamic models with increasing returns, typically rooted in human capital, seeking greater endogeneity in steady-state growth. TVGE modeling usefully emphasizes a different, albeit intuitive, class of endogenous increasing returns, the familiar scale economies rooted establishment size.
 

	[←4]
	 It is assumed, for convenience, that the capital stock is financed with asset-backed debt. 
 

	[←5]
	 Expectations are continually updated over time, and the operator (E) has the standard properties used in statistical theory. Uncertainty, an important macro modeling input at least since Keynes, is introduced in Chapter 6. 
 

	[←6]
	 The variable ώjT denotes the job-loss incidence associated with the behavior of Иj, which is inherently nonstationary, and ώjV is the job-loss incidence associated with the stationary behavior of residual rents (ΠjV).
 

	[←7]
	 For convenience, the threshold between rational ώjT inaction and action is normalized at qj=1. 
 

	[←8]
	 Economic theorists recognize that the dynamic behavior of the two-threshold jobs-reduction policy can be analyzed as a fixed-cost stochastic control problem. That approach usefully permits intuitive treatments of sunk capital, profit expectations, and rational inaction. See Stokey (2009) and Chapter 6. Such in-depth modeling, however, is not necessary in this introductory version of generalized-exchange modeling.
 

	[←9]
	 In the compact introductory version of generalized-exchange theory, employees are posited to strictly prefer both consumption and leisure to fair treatment by management. 
 

	[←10]
	 Chapter 6 demonstrates the consistency between the wage equation’s use of catch-up to past inflation, rather than expectations of future inflation, and rational behavior.
 

	[←11]
	 Those factors are similar to the determinants of inelastic input demand, originally enumerated by Marshall to explicate the capacity of unionized workers to obtain wage rents: labor services are (nearly) “essential” to production; final product demand is “stiff and inelastic”; labor costs are a relatively small share of total production costs; and nonlabor (capital) inputs are largely establishment-specific (lacking mobility).
 

	[←12]
	 Even when Ҝj is rationally recalibrated in response to expected permanent job loss, optimizing behavior almost always implies that the new reference wage (Wąj*) continues to embody nonmarket, albeit reduced, rents. Large-establishment labor pricing still occurs in the workplace, not the marketplace.
 

	[←13]
	 An important source of Ҝj persistence not summarized in this section is government intervention, broadly defined to include actions that reduce industry product-demand elasticities as well as those that restrict management latitude to optimize labor costs. The analysis returns to government intervention later in the analysis.
 

	[←14]
	 For elaboration on investor required returns (Иjѓ) in the TVGE model class, see Chapter 6. 
 

	[←15]
	 Vertical integration solves a broad class of hold-up problems but not its most powerful version, i.e., the combination of establishment-specific physical and human capital. Such production specificity implies that the purchase of sunk capital inherently increases labor’s capacity to extract wage rents and that the returns required by rational investors must account for their expectations of employee hold-up. Workplace-equilibrium theory, by modeling how workers organize to exploit sunk-capital investment, enhances the important hold-up literature. See, for example, Grossman and Hart (1986).
 

	[←16]
	 Given the uncertain hold-up problem, it is not surprising that accelerator models of investment fit the data.
 

	[←17]
	 Moreover, if LEV firms are oligopolistically organized, nonstationary product pricing is a mark-up on average unit costs. (See Chapter 6.) Oligopolistic and monopolistic product pricing enhances Ҝj durability.
 

	[←18]
	 Proprietary innovation also generates new products, which can increase economic rents for the firm.
 

	[←19]
	 This is a venerable problem. Marshall, for example, concluded that increasing returns remove the limits on the growth of firm size, an outcome that is incompatible with the maintenance of competitive markets.
 

	[←20]
	 Ҝj durability is also consistent with large price-cost margins that tend to be characteristic of concentrated industries. See Timothy Bresnahan’s (1989) survey of the empirical industrial organization literature.
 

	[←21]
	 Profit-seeking firms cannot help workers recalibrate their established reference standards in order to increase Wnj.
 

	[←22]
	 Workplace equilibrium easily incorporates learning dynamics. Researchers have learned that expectations frequently follow real-time learning rules that may eventually converge to forecasts ground out by the full model. See Evans and Honkapohja (1999), Evans and Honkapohja (2001), and Honkapohja (2001).
 

	[←23]
	 The middle-century workplace labor economists conducted important case studies of job destruction. See, for example, Myers and Shultz (1951). Dunlop (1988, p.66) summarized his more general work on large-firm wage determination in periods of firms’ contracting nominal revenues: “Only one set of forces are effective to reduce money wage levels: In some periods of depression, declines in product prices may be of such a magnitude and competition in these product markets of such a character as to compel a reduction in wages. Marginal labor costs exceed price, and the enterprise has no option but to reduce wages or go out of business. This experience is widespread and not confined to marginal enterprises. A general recognition of the reality of these price declines and competition in these product markets eases some of the conflict and pain that accompanies any reduction in wages. Unemployment itself has little if any role in influencing wage reduction behavior except in relatively small establishments…. The same perspective helps in understanding the major sectoral declines in wages and relative readjustments of the 1980s in internationally competitive industries such as basic steel and automobiles, in deregulated sectors such as airlines and trucking, and in some sectors of construction in some localities.”
 

	[←24]
	 Later in the analysis, stabilization-relevant permanent employment loss (involuntary job downsizing) is associated with the MWR Channel interacting with adverse nonstationary demand disturbances. See Chapters 5 and 10. For more on downsizing, see Baumol, Blinder, and Wolff (2003).
 

	[←25]
	 See Chapter 9. The financial collapse of General Motors (representing a large share of the domestic U.S. auto industry) in 2009 further demonstrates the policy usefulness of generalized-exchange modeling. The TVGE model class insightfully explicates the destruction of stakeholder interests in an important industries such as steel, airlines, and autos as a continuous-equilibrium phenomena. For elaboration, see Chapter 7.
 

	[←26]
	 Later in the analysis, stabilization-relevant temporary job loss (i.e., involuntary layoffs) will be associated with the interaction of the MWR Channel and high-frequency stationary demand disturbances. See Chapters 5 and 10.
 

	[←27]
	 It is analytically convenient to normalize the stationary job-loss relationship around Πj=0.
 

	[←28]
	 See equation 3.2 above. Keynesian aggregate demand is integrated with generalized-exchange modeling in Chapter 5. Note that assuming all involuntary job loss in recession results from temporary layoffs is, of course, not realistic. Management with unfavorable expectations of an establishment’s nonstationary profits, creating a longer-term capacity problem, can rationally schedule permanent job destruction to correspond with the need to reduce production in the aftermath of an adverse stationary shock to nominal spending.

	[←29]
	 See Chapter 2.
 

	[←30]
	 Rational employees (especially those who expect to retain their jobs through the recession) must weigh any short-term income gains going to those who avoid being laid-off against the damage done to reference-standard effectiveness in enforcing the payment of rents. Large-establishment employers rationally pay more than market opportunity costs because they believe their employees are inherently committed to established reference standards independent of conditions in the labor market. Reference-standard flexibility in recession would challenge that belief, making employers more skeptical about the efficacy of paying wage rents. A significant component of workers’ Ҝj fine-tuning costs (included in ą) is convincing management that, having temporarily abandoned the equity benchmark, employees are still sufficiently resolute in their attachment to Wnj that continuing to violate the pre-recession reference standard in the subsequent cyclical rebound would spontaneously result in higher unit costs. Workers understand that accepting a wage cut (with unchanged OJB) to avoid layoffs carries the risk that the lower rate will not be temporary. In relying on their employer to design and implement the wage reduction, the workers’ free-rider problem is replaced by moral hazard that makes the true intentions of management nontransparent. 
 

	[←31]
	 A numerical example illustrates the feasibility issue. Posit that a 20% overall wage cut is needed to prevent a 30% jobs cut in the jth establishment. (The true wage reduction in recession would likely be much larger.) No income reduction for the 70% of the workforce with more seniority implies the remaining employees must accept a two-thirds reduction in pay. Such a draconian cut, given that leisure is a positive good and alternative income sources exist (usually including unemployment benefits as well as employment in the market-wage venue), would almost always violate reservation wages.
 

	[←32]
	 More precisely, employee expectations are rationally motivated by extrapolating permanent job loss.

	[←33]
	 See also Goodwin (1967) on the interaction of factor income distribution and economic growth.
 

	[←34]
	 A good deal of the fame resulted from the ethical overtones of the solution. From John Bates Clark (1899, pp.1-3), perhaps the most effective promulgator of neoclassical distribution theory: “It is the purpose of this work to show that the distribution of the income of society is controlled by a natural law, and that this law, if it worked without friction, would give to every agent of production the amount of wealth which that agent creates…. To each agent a distinguishable share in production, and to each a corresponding reward – such is the natural law of distribution.”
 

	[←35]
	 The dearth of capital-stock liquidation in cyclical recession provides an instructive contrast to the ubiquity of worker layoffs. The venerable indivisibility thesis, identifying broad circumstances in which δXj/δҠj does not exist, is easily accommodated in TVGE modeling. Deficient divisibility of physical capital limits its substitutability for labor services (Έj). Perfect substitution implies constant returns to scale, while indivisibilities are a wellspring for increasing returns to scale.
 

	[←36]
	 Note that XjP could be alternatively defined for each available combination of the two inputs (cooperative labor hours (Έj) and firm physical capital (Ҡj)), described by the capacity function (XjP=ƒ(Έj,Ҡj)) with XjP increasing in scalable combinations of Έj and Ҡj. In continuous WMS equilibrium, however, the optimization condition Wj=Wnj>Wm implies a horizontal labor-supply curve for LEV firms, making Έj a superfluous argument in the capacity function.
 

	[←37]
	 In SVGE modeling, however, increasing returns to scale imply that total production is insufficient to pay all inputs the value of their marginal productivities. Production cannot exist if any necessary input is paid less than its opportunity cost, making scale economies inconsistent with market competition. In TVGE modeling, by contrast, Keynes’s first, but not his second, classical postulate holds for large, specialized firms. The labor-employment decision is consistent with textbook neoclassical thinking, but the equilibrium labor price (Wnj) implies a horizontal labor-supply curve for LEV establishments, enabling the existence of scale economies. TVGE limits on the monopolizing potential of increasing returns to scale include their intuitive confinement to a limited range of the capacity function (XjP=ƒ(Ҡj)) and the omnipresent hold-up problem (Ӈ). See below.
 

	[←38]
	 The existence of sunk capital implies the existence of pure profit. Residual rent neither disappears in the long-run nor reflects the market opportunity cost of some hidden input.
 

	[←39]
	 The absence of Πj, once an important concept in classical modeling, has always been one of the more troubling features of coherent, continuous-equilibrium market-centric theory. The analytic nonexistence is made particularly embarrassing by the omnipresent existence of pure profit in real-world economies, as indicated by the high incidence of adverse net-income episodes that do not trigger the voluntary separation of any factors of production from the affected firm. Marshall dealt with the practical ubiquity of Πj by confining its analytic banishment to the theoretical long-run. His simple time-separation dodge is not available to modern SVGE theorists, who properly insist that cyclical and growth analyses be done within the same coherent model class. While the profit literature investigates income claims from organizational leadership, effective risk taking, product development, managing technical innovation, and so on, the varieties of human capital embodying those abilities have opportunity costs that must be excluded, along with any other input that is paid its opportunity cost, from Π.
 

	[←40]
	 See Chapter 6. Sraffa, Robinson, Chamberlin, et al. were never incorporated into mainstream macro thinking. Textbook distribution modeling still requires first-degree homogeneous production, typically reinforced with Cobb-Douglas restrictions. The resulting constancy in returns to scale and factor shares, not to mention the incoherent treatment of capital, suppresses much that is interesting about production and diverts attention to marketplace behavior. New Keynesians, in their efforts to introduce (with one eye on the Barro critique) market-price stickiness into the mainstream model, have introduced frictions that implicitly modify the Euler results; but their modifications fall well short of a significant challenge to the deeply restrictive SVGE technological environment. 
 

	[←41]
	 Technology is unchanged. Chapter 6 usefully refocuses investment decisions on expected pure profits (ИJ) relative to investor-required returns (ИJѓ), providing more general motivation for capital-expansion and the timepath of LEV employment.
 

	[←42]
	 Throughout the remainder of the analysis, the compact TVGE model will suppress capital indivisibilities.
 

	[←43]
	 From Woodford (2009, p.267): “… it is now accepted that one should know how to render one’s growth model and one’s business-cycle model consistent with one another, in principle, on those occasions when it is necessary to make such connections. Similarly, microeconomic and macroeconomic analysis are no longer considered to involve fundamentally different principles, so that it should be possible to reconcile one’s views about household or firm behavior, or one’s view of the functioning of individual markets, with one’s model of the aggregate economy, when one needs to do so. In this respect, the methodological stance of the New Classical school and the real business cycle theorists has become mainstream.” 
 

	[←44]
	 If the neoclassical growth model is the parent of modern SVGE macro theory, Lewis’ two-sector growth model is the parent of generalized exchange TVGE macroeconomics.
 

	[←45]
	 It is convenient, at this point in the analysis, to simplify the fundamental transformation equation from Chapter 2: Έj=ΈQj(t). Moreover, throughout this section, aggregation is simply assumed. The subject is considered in more depth in Chapter 5.
 

	[←46]
	 Labor hoarding, a familiar cyclical phenomenon, is uniquely accommodated by the behavioral efficiency of labor, resulting from the rational adaptation of OJB to rationed available work.
 

	[←47]
	 They were reasonably held constant in the previous chapter’s modeling of stationary fluctuations of employment. Less empirically important worker-exogenous influences include pre-Hawthorne factors such as rest pauses.
 

	[←48]
	 Reviving the Lewis model and integrating it with modern generalized-exchange macrodynamics enhances formal growth theory by extending its range backwards to its logical starting point, subsistence productivity. Implicit in that starting point, which persisted for almost the entirety of human existence, is a feedback model between finite land and population growth (rooted in a preference to reproduce powerfully supported by natural selection), famously posited by Malthus. Also notable here is Ricardo’s iron law of subsistence wages, which accommodates stationary fluctuations. Of the models inspired by Lewis, Stiglitz (1971) is noteworthy in that he provides, focusing on worker health and nutrition, an early indication of the link between the Lewis dynamic venue-heterogeneity analysis and what came to be known as efficiency-wage theory See Debraj Ray (2010) for more on uneven growth as a motivating concept in development economics.
 

	[←49]
	 More specifically, labor is posited to be homogeneous until hired and trained in the high-productivity venue, at which point the homogeneity becomes establishment-specific; and sectoral jobs do not vary in their capacity to generate nonpecuniary satisfaction.
 

	[←50]
	 Lewis (1954). It is noteworthy that the International Labor Organization and the Economic Commission for Latin America and the Caribbean both define the Lewis low-productivity venue in terms of small establishment size (i.e., five or fewer workers).
 

	[←51]
	 An well-known elaboration of the preference for large families identifies children as risky assets that provide parents’ old-age security. Either the simple or more elaborate model is consistent with Lewis’s analysis and results.
 

	[←52]
	 Once activated by high-speed transportation and communications infrastructure as well as adequate total demand, LEV production demonstrates increasing returns, which can be incorporated into dynamic versions of the БĬ-БŞ gap. Chandler’s large-establishment dynamics, featured in Chapter 1 and below, are especially relevant here. Lewis implicitly assumes nominal demand sufficient to maintain XĬ(t)=XPĬ(t).
 

	[←53]
	 See Stiglitz (1991) and Leibenstein (1957). Recall that Źɱ denotes the level of industrial-enclave labor productivity associated with the (technologically given) level of workplace supervision, such that ŹĬ≥Źɱ. The health-nutrition explanation is understood to be additive to other reasons for the existence of chronic wage rents.
 

	[←54]
	 An interesting case study of Lewis growth featuring labor transfer from subsistence agriculture to higher-productivity factory work is provided in Alfred Marshall’s 1984 Bristol lectures that rebuffed Henry George’s land-tax panacea. (See Stigler (1969).) Critical to Marshall’s case was statistical evidence that in Britain the population share of the “lowest stratum” of the working class (engaged in subsistence agriculture) had declined by half from earlier in the 19th century. Marshall assigned the starring role in the labor-transfer process to newly developing joint-stock corporations, which he believed were nowhere as realized as in America. “Of all social institutions, the business firm was more central, enjoyed a higher status, and did more to shape the American mind and civilization than elsewhere. The company was not only the principal creator of wealth in America but also the most important agent of social change and the biggest magnet for talented individuals.” (Nasar (2011), p.89) Marshall and his contemporaries less adequately understood that the transfer out of Lewis’s subsistence-labor pool made workers vulnerable to employment fluctuations rooted in fluctuations in aggregate nominal demand. That fundamental problem became apparent, at least to practitioners, in the aftermath of the Second Industrial Revolution.

	[←55]
	 
 From Lewis (1954, p. 157): “Practically all saving is done by people who receive profits or rents. Workers’ savings are very small. The middle-classes save a little, but in practically every community the savings of the middle-classes out of their salaries are of little consequences for productive investment.” The Lewis model implicitly assumes sufficient export demand. Its dynamic equilibrium is familiar from the Cambridge distribution and growth modeling that began in the 1930s and is most closely associated with Keynes, Kalecki, Robinson, Kaldor, and Pasinetti. Assuming that all wage income is consumed, the central Cambridge distributive equation derives a rate of profit (Π/Ҡ) that equals the capital growth rate (ҡ) divided by the propensity to save out of capital income (Π). As a result, the profit rate depends only on the expenditure decisions of the owners of capital. (Two noteworthy examples of that literature are Kalecki (1935) and Kaldor (1957).) Lewis macrodynamics are a special case of the Cambridge model in which all profits are saved.
 

	[←56]
	 Deaton (2010) interestingly identified three strands in the economic-development literature that focus on mechanisms of growth in low-income countries: (i) the link between saving and capital formation, (ii) determinants of commodity prices, and (iii) the connection between food consumption and income. A more robust list of important development/ growth mechanisms would include Lewis transfer. That mechanism is related to, but still distinct from, the related saving-capital link, a separation partly rooted in widow-cruse dynamics in which productive investment generates gains in production and income and creates its own financing.
 

	[←57]
	 Silvia Nasar’s (2011) sweeping history of macro thinking usefully focuses on the global escape from subsistence.
 

	[←58]
	 Recall that compact WMS analysis posits labor point-of-hire homogeneity and free-market mobility of products and services. Similarly, establishments are homogenous in each of the two venues.
 

	[←59]
	 In the Lewis subsistence phase, Źɱ is generalized to include informal group standards of acceptable OJB.
 

	[←60]
	 Eo is an expectations operator conditional on information available at t=0, ŗ is the discount rate, the variable wage rent consistent with workplace equilibrium is GT, and expected job tenure in the high-wage venue ends at ϰ. The inter-sectoral labor transfer model assumes that high-rent job search is mutually exclusive with holding a job in the zero-rent venue. From Katz (1986, p.235): “If efficiency wage problems are not important in some sectors, jobs may always be available there. Jobs in the efficiency wage sector will still be rationed and offer a positive utility differential. Equivalent workers are treated differently even if there are always some (typically low-quality) jobs available. Unemployment may result from workers searching and waiting for the better, rationed jobs.” Also note that adding search costs and mechanisms by which firms can match job-seekers with job-vacancies transforms the rudimentary model into the modern search theory of unemployment.
 

	[←61]
	 Economic theorists have named the replacement of voluntarily separating workers who are moving to more productive employment “churn”. Most of the hiring or separation at SEV firms reflects churn rather than expansion or contraction. Lazear and Spletzer (2012), using JOLTS data, found that in the 2007-09 U.S. recession churn decreased by nearly four-fifths.

	[←62]
	 Despite the inhospitable macro mainstream, Lewis thinking has not completely disappeared from the modern literature. Bénassy’s fine New Keynesian intermediate text (2011. p.22) briefly, but notably, outlines the “organizational duality” model at the end of its chapter on growth – unfortunately absent any mention of its lineage.
 

	[←63]
	 See also Trevor Swan (1956).
 

	[←64]
	 Other interrelated sources of economic growth include factor specialization, scale economies, and organizational efficiencies (i.e., a rising Ź(t)=Έ(t)/H(t)).
 

	[←65]
	 Solow (2000, p.103) defined Ḁ to include “… worker skills and attitudes toward work, managerial and administrative habits, interpersonal attitudes, social norms and institutions, and no doubt many other hard and soft characteristics of the economic and social environment.”
 

	[←66]
	 Appearing a few years prior to Solow’s contribution, Lewis theory also provides a solution for the “knife-edge” growth path that characterize Harrod-Domar modeling by making saving and labor-force growth in the dynamic industrial sector endogenous (while assuming constant capital intensity and technical change). 
 

	[←67]
	 As noted above, the generalized-exchange model cloass also identifies hold-up aspects of rational workplace exchange that influence pure-profit expectations and rational investment, inhibiting the tendency of increasing returns to produce monopoly. It is furthermore useful to posit that, given technology, increasing returns in LEV production are confined to a limited range of establishment scale. 
 

	[←68]
	 TVGE compatibility additionally requires the substitution of ƘP (maximum capital services available from the capital stock) for Ҡ and limiting the model to LEV activity. 
 

	[←69]
	 Properly generalizing labor input (Hj(t)=Έj(t)/Źj(t)) endows the iconic model with analytic range well beyond Solow’s (2001,p.19) original aspirations: “… it was clear from the very beginning what I thought [the neoclassical growth model] did not apply to, namely short-run fluctuations in aggregate output and employment, what used to be called the business cycle…. In those days I thought growth theory was about the supply side of the economy, whereas the business cycle was mostly to be analyzed in terms of changes in aggregate demand.” 
 

	[←70]
	 Derivation of MWR that includes chronic, time-varying wage rents also opens the door for aggregate demand to influence employment in the medium term. (See Chapter 5.) The generalization of exchange recalibrates the longstanding dominance of supply in macrodynamic modeling beyond the short term – a consequential outcome. 
 

	[←71]
	 For elaboration, see Solow (1957), Blanchard and Fischer (1989), pp.1-5, and Jones (2002), pp.45-50.

	[←72]
	 For example, Olson (1988) uses his distributional coalition model to produce an overly pessimistic analysis of the U.S. economy in the aftermath of the 1970s energy price jump and productivity slowdown. As identified in TVGE modeling, the U.S. regulatory environment permitted both chronic job losses, eventually making reference labor pricing more malleable, and aggressive management practices to take advantage of that malleability as well as other market opportunities created by high and rising wage rents during the stagflation decade.
 

	[←73]
	 For useful background analysis, see Gerschenkron (1962) and (more particularly) Chenery (1949).

	[←74]
	 
 Marshall notably set the stage for Chandler’s analysis by defining the law of increasing returns in terms of more efficient organization that typically accompanies rising demand. 

	[←75]
	 From Hall (1999, p.1150): “… the most conspicuous shortcoming of the [SVGE] model is its failure to understand unemployment. The mechanism by which workers lose jobs in response to adverse shocks is a promising area to find amplification, and the slow process of reemployment is surely part of the story of persistent periods of slack.” 
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	CHAPTER FOUR

	LABOR PRICING AND SUPPLY

	 

	The consensus single-venue general-market-equilibrium (SVGE) model that has long dominated modern macro thinking is an elegant, coherent description of price-mediated exchange and resource allocation. Like many beautiful theories, however, it carries seeds of its own demise as a general theory. Those seeds hint at even deeper, more universal models to come. A tip-off with respect to the future of stabilization-relevant macroeconomics was provided by Keynes’s shrewd rejection of his Second Classical Postulate. That pillar of neoclassical thought turns out to be, in highly specialized market economies, the Achilles Heel of mainstream analysis. 

	 

	In the context of ubiquitous large bureaucratic corporations, the symmetric, cost-effective workplace information that enables the Second Postulate’s equality of the wage paid and marginal disutility of work is an obviously untenable assumption. Add to the mix workers’ axiomatic preference for fair treatment by management, and there is room for a powerful revolution in the treatment of rational labor pricing and supply. In the generalized-exchange model class, the instrument of change is the nonconvex Workplace Exchange Relation derived from model primitives in Chapter 2 and captured in its baseline form by Figure 2.1. The WER governs labor input (Έ=ŹH) that demonstrates 1:1 correspondence with production, motivating the most serious exercise in writing down labor-supply functions since the Second Industrial Revolution. The essential WER, present in the macro literature since Annable (1977, 1980), is best understood as a heretofore unappreciated law of modern macroeconomics, uniquely empowering aggregate theory that is both coherent and stabilization relevant.1 Once chronic labor rents rationally push a substantial share of workers off their market labor-supply schedule, continuous-equilibrium macro modeling can answer important, previously unanswerable, questions and explain significant, previously inexplicable, evidence. 

	 

	The chapter has six parts. The first summarizes the GEM theory of wages and labor supply microfounded in the preceding three chapters. The second provides a very brief overview of the vast literature on the Phillips curve, which is the most controversial reduced-form equation in macroeconomics. Next is a path-breaking analysis of the most contentious aspect of the Phillips debate, the adjustment of nominal wages for price inflation. The fourth section melds large- and small-establishment labor pricing, providing a powerful description of wage determination in highly specialized economies. In the fifth, generalized-exchange modeling is used to elucidate the stagflation decade, an extraordinary episode of broad market failure that has long been misunderstood by mainstream economists. Finally, there is a conclusion. 

	I. Modern Labor Pricing and Supply

	Modern Wage Theory

	Textbook wage theory is little changed from its construction by the great 19th century marginalists. Its staying power is a puzzle. Over the past 100-plus years, during which the global economic landscape has been radically altered, the model has been increasingly unable to explain the actual behavior of labor pricing. Chapter 1 identified the problem to be the consensus market-centric SVGE model’s inherent suppression of rational nonmarket labor-pricing that occurs in large, specialized firms. The mainstream inability to coherently restrict wage recontracting prevents any causal link from adverse nominal disturbances to involuntary job loss. 

	 

	Coase pioneered rigorous thinking about the boundaries between the market and the firm around the time Keynes was writing the General Theory. Decades later, Simon and Williamson along with other organization and new-institution scholars instructively modeled rational behavior inside large corporations. Moreover, throughout the middle 20th century, Kerr, Dunlop, and other on-site labor economists were carefully documenting the objectives, constraints, and transaction mechanisms governing large-establishment employee-employer exchange. It turns out to be deeply problematic that all those scholars and their colleagues never gained much traction in mainstream macro thinking.

	 

	Notwithstanding macroeconomists’ inattention, firm size-heterogeneity has been deeply intertwined with macro performance since the Second Industrial Revolution. Generalized exchange draws on the profound transformation of the production landscape to bifurcate labor pricing, one branch located in the marketplace and the other in the large workplace. The result is the first coherent, stabilization-relevant theory of wages in a more than a hundred years. 

	 

	In the small-establishment venue (SEV), cost-effective employee oversight allows market-centric SVGE modeling to satisfactorily explain labor pricing. Employer profit-seeking and employee utility-maximization combine to produce the fundamental equality among the nominal wage paid, the value of labor’s marginal product, and labor’s marginal disutility of work: WK=VMPLK= VMRSK=Wm. Firms and workers can do no better than being market-price takers.

	 

	The large-establishment venue (LEV) differs greatly from that familiar story. Employers and employees confront greater institutional complexity, largely because worker oversight is restricted by costly, asymmetric information. Labor input (ΈJ), in 1:1 technical correspondence with production, cannot be measured or priced in the marketplace. Firms must construct their own labor-pricing apparatus. Moreover, the evolution of best-practices compensation systems soon made it clear that workers’ preference for equitable treatment by management, suppressed in competitive-market exchange, significantly influences on-the-job behavior (OJB) and must, as a result, be carefully factored into rational workplace exchange.

	 

	LEV management of labor is separable into two parts. The crucial step is sufficient identification of the Workplace Exchange Relation (WER) to enable labor pricing consistent with unit-cost-minimizing employee behavior: WJ=WnJ=max (ŹJ/WJ)≥Wm and ŹJ=ŹnJ=(ΈJ/HJ)n. The derivation in Chapter 2 of the robust nonconvex WER class illustrated in Figure 2.1 microfounds the equality of the wage paid, the employer’s efficiency wage, and the employees’ reference wage, which locates the critical unit-cost-minimizing WER discontinuity: WJ=WnJ=max (ŹJ/WJ)= WńJ=sup ҜJ>Wm, where ҜJ denotes employee equity-based reference standards. Keynes’s Second Classical Postulate is eliminated and replaced by the workplace optimization of cooperative labor behavior (ŹJ=ΈJ/HJ), a practitioner-recognizable process that yields chronic labor rents and, over the business cycle, downward nominal wage inflexibility. The baseline model is made dynamic in Chapter 3.

	 

	The second objective of LEV management is to assure an adequately sized workforce, which has become relatively easy task. Continuous-equilibrium labor pricing (WJ=WnJ=WńJ>WmJ) combines with the substantial pool of SEV employees to produce an elastic market-supply schedule for the large establishment. Firms identify production schedules (with levels of labor hours, capital services, and material input) that are increasing in expected product demand. The optimization process is consistent with the GEM reorientation of macro theory to feature Keynesian causation from nominal demand to employment/output. Say’s Law is happily scrapped. 

	 

	We all know that the cost-effective, symmetric workplace information needed for the SVGE equality between the wage paid and marginal disutility of work is an unacceptable blanket assumption in economies featuring large corporations and routinized jobs. Add workers’ axiomatic preference for fair treatment, and the stage has long been set for a useful reworking of labor price modeling. The GEM result is the first modern theory of wages in more than a century. The next section, summarizing the companion labor-supply theory, rounds out the analytic renovation. Taken together, the two theories provide a stabilization-relevant, coherent answer for the central macroeconomic question: How and why does money matter? 

	Modern Labor Supply

	Any plausible model of macro instability, necessarily including the 1930s depression, the 1970s stagflation, and the 2007-09 Great Recession, must break the beautiful W=VMP=VMRS analytic stranglehold imposed by the estimable 19th century marginalists. Some different continuous-equilibrium arrangement is needed for a large part of the labor force. The famous difficulty here, persisting into the 21st century, is that Keynes and Keynesians of all vintages failed to rationally suppress wage recontracting, never microfounding W=VMP>VMRS. Keynesian policy conclusions, as a result, were never properly derived. The rejection of Keynes’s Second Classical Postulate must be justified. How can a rational worker prefer job loss to a wage cut if the latter violates neither market opportunity costs nor the disutility of labor?

	 

	The GEM model class has, at last, solved Barro’s recontracting conundrum. In so doing, the analysis reworks textbook labor supply. The macro exercise was long overdue. The three-panel chart presented below illustrates the fundamental generalized-exchange labor-supply innovation. The first reproduces the central Workplace Exchange Relation, representing rational on-the-job labor behavior in the productivity-wage space. The WER, characteristic of complex workplaces featuring costly, asymmetric information and routinized jobs, was derived in Chapter 2 from axiomatic model primitives consistent with profit- and utility-maximization. It charts the labor-input schedule relevant to large, specialized firms. The second panel transposes WER labor supply to a more typically configured two-dimensional space, i.e., labor price is on the Y-axis. The strange-looking figure is instructive, powerfully capturing essential features of a hundred years of labor-management experience in the new corporate forms that enabled the Second Industrial Revolution. The third panel is more familiar, illustrating the textbook market labor-supply schedule in the wage-hours space. In the well-known SVGE narrative, individual firms can purchase effectively unlimited labor input of constant productivity at the market wage. The remainder of this summary of modern labor-supply theory compares panels B and C.

	 

	[image: Image]
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	X-axis.  The X-axis measures labor-input productivity (ŹJ) in Panel B and labor hours (HK) in Panel C. The difference is central to how coherent macroeconomics should be done in modern, highly specialized economies. Large establishments in Panel B cannot simply manage worker hours. The hours and productivity components of labor input (ΈJ, which, by definition, equals ŹJHJ and is always in 1-1 technical correspondence with output) must be separately managed in firms’ simultaneous pursuit of minimized unit costs and production targets. Separation is needed to accommodate costly, asymmetric workplace information and routinized jobs in coherent modeling. The third panel’s use of hours alone is understood to require cost-effective employee supervision, a circumstance that is almost always restricted to the small, owner-managed firms that populate macro textbooks. (For elaboration on the economics of the rational management of large, complex firms, see Chapter 8.)

	 

	Determinant wage.  Labor supply in Panel C requires interaction with labor demand in order to yield a determinant wage. The resulting SVGE equilibrium satisfies Keynes’s First and Second Classical Postulates (W=Wm=VMP=MRS). By contrast, the TVGE supply schedule in Panel B determines the baseline LEV optimal wage on its own. Generalized-exchange modeling equilibrates the employers’ efficiency wage, minimizing unit labor cost, and employees’ reference wage, satisfying their axiomatic preference for equitable treatment by management. Panel B equilibrium captures essential properties broadly understood to govern rational labor management in large establishments. (For elaboration, see Chapter 8.) Demand-independent labor pricing produces, over the business cycle, rational downward rigidity of nominal wages. It also allows firms’ rational expectations of product demand to play, as described above, a direct role in determining the level of employment. Panel B’s supply-schedule discontinuity at the unit-cost-minimizing feasible wage notably orients baseline labor-pricing dynamics around preventing cuts from the efficiency/reference wage. That perspective differs substantially from Panel C’s familiar two-way, flexible wage adjustments. 

	 

	Labor pricing produced by supply-demand interaction in Panel C is the market wage, reflecting the rational payment of workers’ opportunity costs. In Panel B, employee compensation produced by equilibrating the efficiency and reference wages (Wn and Wń) reduces the role of market opportunity cost to providing the lower bound on wage range (from Wm to Wn) featured in the firm’s WER schedule. Large establishments optimally pay chronic wage rents, pushing a substantial share of the labor force in specialized economies off their market-supply schedule.

	 

	Closing points. In the GEM model class, the small-establishment wage is functionally equivalent to the labor-pricing of Panel C. Coexisting venues of rational firms, one populated by large establishments paying time-varying wage rents and the other by small firms paying market-opportunity costs, greatly enrich macro theory. The TVGE model class features rationed “good” (rent-paying) jobs and plentiful “bad” (no-rent) jobs, with inter-sector flows governed by under-appreciated Harris-Todaro mechanics introduced in the previous chapter. Continuous-equilibrium forced job loss, both temporary layoffs and permanent job downsizing, results from adverse demand disturbances. It is notable here that downsizing plays an important role in the analysis of longer-term joblessness, motivating extensive labor-market price discovery during the difficult transition from rent-paying to market-paying employment. Finally, the simple fact that large corporations are recognized in coherent generalized-exchange macroeconomics should be emphasized. Over the past hundred years, such firms have grown to dominate modern economies, today accounting for a substantial share of total world output, an even greater share of global trade, almost all high-productivity routinized jobs, and almost all involuntarily lost jobs. The production landscape of the 19th century was very different from the economies that we are attempting to model today. Beautiful marginalist labor-supply modeling has, for a long time, badly misled modern theorists. 

	II. The Infamous Phillips Curve

	Generalized exchange provides a rigorous, intuitive platform for melding inconsistent labor pricing, which is an empirical fact of modern economies. Since well before the 1930s depression and the establishment of macro theory as a distinct field of study, mainstream aggregate labor modeling has been conducted wholly within the SVGE framework that, if coherent, suppresses inconsistent wages. Working uncomfortably within that model class, Modigliani (1944) focused postwar macro thinking on nominal labor-price rigidity, which he simply assumed. Early Keynesians subsequently detached their analysis from that crude restriction by augmenting Phillips’ 1958 equation relating money wage change and joblessness with catch-up to product-price inflation that had already occurred. 

	 

	The inflation-augmented Phillips curve, providing a good fit to the available data, was tasked to distinguish Keynesian market-centric macro theory from its classical SVGE precursor:

	(4.1)      w(t)=αo+α1U(t)+α2pķ(t),

	where lower-case variables denote rates of change, U is the jobless rate, and p the product-price inflation rate over the catch-up period (ķ) at time t. The empirical fact of slowly adjusting nominal wages became the keystone of Samuelson’s Neoclassical Synthesis.2

	 

	Once attached to the SVGE model, equation 4.1 quickly became the single most controversial relationship in macro analysis. Theorists who relied on the Early-Keynesian inflation-augmented Phillips curve deprived SVGE analysis of its justifiably prized coherence, becoming especially inviting targets for reeducation during the New Classical counter-revolution that gathered irresistible momentum during the stagflation decade that began in the early 1970s. 

	 

	
		
				BOX 4.1: Advice from Solow, Part I
 
Bob Solow’s 2000 assessment of the state of macro theory is insightful: “It seems to me that the original real business cycle theory project, to understand observed fluctuations as the efficient response of a well-functioning, intertemporally competitive economy to unforeseeable shocks to technology and tastes, has petered out after only minor gains. The main obstacles to success are probably the persistence of market imperfections in some sectors, especially the intrinsic implausibility of any attempt to represent labor-market outcomes as market-clearing, and the attempt to push forward-looking behaviors to a very distant horizon. To these I would add the suggestion that a commitment to representative agent models is a serious mistake. Many of the frictions and occasional flip-flops that characterize macro behavior seem to stem from the heterogeneity of agents….” (Solow (2000), p.155)
 
The marketplace-to-workplace generalization of price-mediated exchange, modeled in the preceding three chapters, is being offered as the seminal innovation that effectively answers Solow’s familiar indictment of mainstream thinking and its insistence on coherence in macro theory. The TVGE perspective can be summarized in three points. First, the New Classical/RBC revolution has achieved critically important, hopefully enduring gains. Its theorists fundamentally and properly altered modern macro modeling by restoring the discipline, as well as the clarity and persuasive power, of the coherent economic method to consensus model-building. Generalized exchange adds stabilization-relevance to the reconstructed mainstream by deriving the continuous-equilibrium MWR Channel from model primitives, microfounding involuntary job loss (both layoffs and downsizing) and the discretionary management of nominal demand. The powerful two-venue class of macro modeling draws on axiomatic technological heterogeneities to complement, not set aside, the explanatory capacity of competitive markets.
 
Second, Solow’s renowned intuition falters in his attempt to identify the most productive area for future research. In the SVGE framework, endogenous market imperfections have been, and will continue to be, inherently inadequate to the task of reconciling MWR with rational behavior. (In the TVGE framework, such imperfections are not needed to answer the big questions.) The problem here is that my co-founder of original EWT gave up too soon on workplace exchange. 
 
Third, Solow’s problem with representative agents is focused on the ubiquitous use of the representative, homogeneous firm to suppress complications arising from the evolving, complex modern production landscape. Recognizing that tractable theories must carefully husband their use of heterogeneity, the biggest model-building bet of GEM Project is: In the aftermath of the Second Industrial Revolution, the fundamental differences between large and small firms constitute an existential heterogeneity in coherent, stabilization-relevant macroeconomics.

		

	

	 

	The neoclassical reconstruction of nominal wage dynamics culminated in 1980s with the broad acceptance of the rational-expectations augmented Phillips curve, which is rooted in the seminal work of Lucas (1972) and has endured as a building block of mainstream analysis: 

	(4.2)      w(t)=ɑo+ɑ1(UN(t)–U(t))+Etp(t+1).

	UN is the natural rate of unemployment and Et the expectations operator conditional on information available at time t. Expectations are restricted to the cost-effective use of available information.3 Central-bank behavior, of course, critically informs such expectations. 

	 

	The remainder of this chapter demonstrates, from the vantage point of generalized price-mediated exchange, that the familiar expectations-augmented Phillips Curve is deeply flawed. The analysis has two parts.4 The first closely investigates the periodic adjustment of wages for inflation, a surprisingly misunderstood process. Much of the early Phillips-curve controversy resulted from the inclusion of product prices as an explanatory variable, the specification of which has been used to govern the effects of nominal disturbances on employment and output. Careful modeling of wage-price dynamics recalibrates the significance of the famous Lucas critique. In particular, it falsifies his rejection of the rationality and structural nature of wage catch-up to product-price inflation that has already occurred. The second part investigates the Phillips issue that turns out to be much more consequential than rational inflation expectations, i.e., the relationship between wages and excess labor supply, paying close attention to Barro’s wage-recontracting critique.5

	III. Adjusting Wages for Inflation

	Two broad strategies exist for the design of wage-setting arrangements to account for changing product prices: (i) be forward-looking, adopting the expectations approach, or (ii) be backward-looking, adopting the catch-up approach. Once selected in firm j, the strategy is assumed to be executed within the context of relationship pricing, i.e., workplace-venue optimizing exchange featured in this book. Wages are set, for a fixed period, with the expectation that the exercise will be repeated with largely unchanged participants multiple times.6 Such continuity motivates agents to seek efficient procedures to adjust labor pricing for inflation.

	 

	Economic theorists have, for some time, rejected catch-up, adopting the forward-looking strategy in modeling wage dynamics. Indeed, debate skipped over the choice of adjustment mechanism and focused, instead, on how workers and firms forecast inflation. In the contest between adaptive (based on the recent history of price inflation) and rational (based on all available, relevant information) expectations, victory was appropriately awarded to the latter. The use of rational expectations became a rule of engagement in the long-running dispute over the nature of, and the appropriate policy response to, business cycles. Given their broad acceptance, it is surprising that forward-looking labor-pricing arrangements have never been provided rational foundations.

	 

	This section models rational choice between the two strategies to adjust nominal compensation for price change. It is divided into two parts. The first posits that the inflation regime produced by the central bank is credibly stationary. The second permits trend inflation to shift.

	Stationary Inflation Regime

	Labor is posited to be homogeneous until hired and trained, at which point the homogeneity becomes firm-specific. Also assume, initially, that employees and employers are superb forecasters (i.e., their inflation expectations always turn out to be correct) and that they share a constant discount rate (r), are risk-neutral, and operate in a closed economy with constant relative prices. For a single wage adjustment in firm j, worker gross nominal gain from using the expectations strategy instead of catch-up is:

	(4.3)      pķj(t)Wj(t)Hj(t),

	where p is the rate of price inflation over the catch-up period (ķ) at time t, W is the base wage rate, and H is hours on the job.7

	 

	Assuming that pķ(t) has a stationary mean equal to pT, the present value of employee gross returns from using the expectations strategy rather than catch-up is:

	(4.4)      ∑pTWj(t)Hj(t)(1+r)-t,

	where the quantities are summed over the life of the work relationship.8 

	 

	There are three types of employee costs involved in using the expectations strategy:

	
		First is the expense of gathering and processing the information necessary to produce a reasonable and timely rational forecast of price inflation. Such costs are separable into fixed investment in forecasting capacity (Ģo) and the variable expense associated with each forecast exercise (Ğ(t)).

		Next are the dissemination, persuasion and revision costs involved in achieving an effective consensus among relevant employees with respect to the inflation forecast, also separable into fixed and variable components (Ҫo and Č(t)).

		Finally, there are the fixed and variable costs of negotiating agreement with management on the inflation forecast (Ņo and Ň(t)), complicated by the parties’ differing wage objectives.



	It is unsurprising that a process requiring forecasting, consensus-building, and successful negotiations between parties who inherently disagree is complex. By contrast, if the calculation of a consumer price index is a public good, the catch-up approach is simple, easily understood, and virtually costless. Rational agents cannot ignore that executing the expectations strategy incurs nontrivial costs, while implementing catch-up does not. 

	 

	Workers must reject the catch-up strategy in favor of expectations if:

	(4.5)      ∑pTWj(t)Hj(t)(1+r)-t≥ (Ģoj+Çoj+Ņoj)+∑(Ğj(t)+Čj(t)+Ňj(t))(1+r)-t.

	It is feasible that the forward-looking strategy’s costs could exceed its benefits, making its selection unoptimal. More significantly, there are two additional circumstances that decisively motivate rational agents to choose catch-up instead of expectations as their means of periodically adjusting wages for inflation.

	 

	First is the ubiquitous free-rider problem. If wage changes are paid to all employees, there is no individual incentive to provide the time and effort to formulate, disseminate, persuade, and negotiate consensus expectations and then do it again and again. Employees can never use the expectations strategy in relationship pricing absent a union or other arrangements providing payment for those who do the necessary work.9

	 

	Second is the clincher. Responding to the relatively high cost of executing an expectations strategy, workers and firms will rationally search for wage-setting arrangements that make catch-up more efficient (for both parties). The analysis suggests two procedures that reduce the differential gross returns between the two strategies: (i) shortening the catch-up lag (ķ) and (ii) paying a compensating wage premium.10

	 

	Catch-up lag.  The catch-up lag (ķ) is shortened by more frequent wage adjustments, reducing the differential returns generated by the expectations strategy. The best-known application of this strategy is short-period automatic cost-of-living escalators.

	 

	The evidence shows, not surprisingly, that workers become most interested in shortening the catch-up lag when inflation is high. Cecchetti (1984), for example, examined wage-contracting arrangements in the union sector in the United States. In the 1950s and 1960s, when mean inflation was low, the average period between discretionary wage changes was seven quarters. By contrast, in the 1970s, when mean inflation was relatively high, the average dropped to four quarters. The incidence of indexing also increased in the 1970s.

	 

	A more vivid, albeit particular, illustration was provided by the Xerox Corporation, which announced the following rationale for a general wage increase on August 16, 1974: “Part of our basic philosophy as a corporation … is to pay our employees at a rate better than or equal to that which they would receive in other progressive companies for the same work. Over the years, we have accomplished this through liberal salaries and realistic merit increases. During 1973-1974, we continued to maintain this leadership position with respect to other companies. But, at the same time, inflation was hurting Xerox people from a financial point of view. It was an unusual situation that called for an unusual response. We have therefore declared a general increase to supplement our normal merit increases. The combination of the two means that Xerox has one of the most liberal total increase packages in all of the industry during 1974.”11

	 

	August 1974 was an interesting time. In the United States, where Xerox was adjusting its wages, inflation had accelerated sharply, from 3.3% in 1972 to 8.4% in 1973 to 11.8% (annual rate) during the first half of 1974. The Federal Reserve responded by restraining money growth, pushing up the overnight interbank lending rate from 4.7% in 1972:Q3 to 10.5% in 1973:Q3 to 12.1% in 1974:Q3. The Fed’s goal was a recession deep enough to reduce the extraordinarily high inflation. The cyclical downturn began in late 1973 and continued through early 1975, pushing the jobless rate up from 4.8% to 8.2%. The 1973-75 recession became the most severe U.S. contraction since the 1930s.

	 

	Xerox was not confronting a difficult signal-extraction problem in the summer of 1974. Its leadership surely knew that credit was being aggressively tightened, that economic activity was contracting, and that unemployment was rising. High inflation presaged worsening economic conditions, not robust demand. A forward-looking, rational-expectations strategy for nominal wage adjustment would have been clear. It is equally clear that such an approach was not adopted. The strategy used by Xerox to adjust wages to price change was catch-up to inflation that had already occurred, not expectations of the future. By declaring an extraordinary wage increase to supplement already scheduled “merit” raises, management acted to shorten the adjustment period (ķ) in order to enhance the effectiveness of its catch-up strategy in an altered (higher inflation) environment.

	 

	Wage premium.  Firms and workers most effectively reduce the differential return to the expectations strategy by combining inflation catch-up with the payment of a premium over the base wage that compensates for the adjustment lag (ķ):12

	(4.6)      WPj(t)=Wj(t)(1+pT). 

	The difference between the premium and base wages (WPj(t)Wj(t)) becomes an additional worker cost of using the expectations strategy instead of catch-up: 13

	 (4.7)      ∑pTWj(t)Hj(t)(1+r)-t≥ (Ģoj+Çoj+Ņoj)+∑((Ğj(t)+Čj(t)+Ňj(t))
+(WPj(t)−Wj(t))Hj(t)))(1+r)-t.

	Rearranging identifies the necessary condition, given the inflation regime, for employees to prefer expectations to catch-up:

	(4.8)      (Ģoj+Çoj+Ņoj)+ ∑(Ğj(t)+Čj(t)+Ňj(t))(1+r)-t≤0.

	Workers can rationally choose the expectations strategy only if it is costless to implement.14 Zero cost of implementation, however, is not feasible.

	 

	For management, wage-setting arrangements that pay WP and use catch-up produces, over time, labor compensation equal to using the rational expectations strategy. Consequently, the firm must also reject the forward-looking approach. It yields no relative benefits and must be more costly to implement than catch-up. Indeed, in the world of wage administration, expectations-strategy costs are judged to be substantial. The most significant problem is that using forecasts is more complex than catch-up, increasing the difficulty employees have understanding the compensation plan and the incentives the firm wishes to promote. For wage policymakers, simple trumps complex. The following from a wage administration text is illustrative of the general view: “The [wage] plan must be kept simple. The plan must be kept as free as possible of intricate involvements which would prevent the employee from understanding it. He must be able to calculate his earnings for himself with little difficulty. Complex plans should be avoided because employees distrust those which they cannot understand.” (Brennan, p.204)

	 

	Sharing a characteristic with effective wage plans, the analysis so far has not been complex. It demonstrates that, in the aftermath of a one-time monetary shock, catch-up is rationally used to adjust wages; forward-looking expectations are not. Outside economics, none of this is new. Backward-looking adjustments for inflation have been characteristic of wage administration since the beginning of wage administration, while there is scant evidence of the use of forward-looking adjustments. (See Chapter 10.)

	Nonstationary Inflation Regime

	Stationary mean inflation is a reasonable assumption guiding employer-employee behavior after a one-time monetary shock. But, in other circumstances, the inflation regime does change; and self-interested workers and firms must pay attention. In this section, the wage-arrangements model allows the monetary authority’s inflation regime (pN) to vary, increasing its explanatory power without altering the conclusions derived above. 

	 

	For ease of presentation, assume that the wage-adjustment period (ķ) remains constant. Also posit that the monetary authority has at time t a target inflation regime (pN(t)), which it can implement immediately:15

	(4.9)      pT(t) = pN(t).

	Wage adjustment for inflation is now analytically separable into two parts: (a) the influence of price change given the inflation regime and (b) the influence of changes in the inflation regime. 

	 

	For the first channel of influence, the use of expectations has been shown to be suboptimal. It is relatively costly, with no corresponding benefits, to produce and implement inflation forecasts in support of regularly scheduled compensation adjustments. Catch-up to past inflation is the superior strategy. For the second channel, the efficient recalibration of wage-setting arrangements (WP) requires a rationally constructed forecast of changes in the inflation regime, necessarily playing close attention to credible monetary policy. Here, the costs of the expectations approach are mitigated by the relatively low frequency of regime shifts and, when they do occur, the degree to which the central bank provides credible forewarning. 

	 

	A consistent LEV nominal wage-dynamics model (U continues to denote the jobless rate, UN the natural rate, and Et the expectations operator conditional on information available at time t) is:16

	(4.10)      wj(t)=ao+a1(UN(t)–U(t)) +pķ(t)+EtpN(t+1)–Et-1pN(t),

	where lowercase variables denote rates of change and UN is defined more carefully in Chapter 6. Three distinct expectations configurations comprise the model’s wage-setting environment. In the first, the inflation regime remains credibly unchanged, EtpN(t+1)–Et-1pN(t)=0, implying simple labor-price dynamics reminiscent of Early Keynesian thinking: 

	(4.11)      wj(t)=ao+a1(UN(t)−U(t))+pķ(t).

	The influence of expectations is eliminated; wage-price dynamics are motivated wholly by catch-up to inflation that has already occurred. This is the definitional case in the aftermath of a one-time monetary shock, consistent with the conclusion derived above. Catch-up crowds out expectations whenever the existing inflation regime is credibly unchanged.

	 

	Second, a credible change in the inflation regime, ΔpN(t)=EtpN(t+1)−Et-1pN(t)≠0, implies:

	(4.12)      wj(t)=ao+a1(UN(t)–U(t))+pķ(t)+ΔpN(t). 

	Rational wage-setting procedures still assign a central role to catch-up. Expectations are activated but return to being dormant after a one-time WP recalibration (ΔWP=ΔpN). 

	 

	Finally, there are continuing errors in agent forecasts of the inflation regime, εj(t)=ΔpN(t)(EtpN(t+1)−Et-1pN(t))≠0, implying:

	(4.13)      wj(t)=ao+a1(UN(t)–U(t))+pķ(t)+ΔpN(t)−εj(t).

	Stubbornly incorrect regime forecasts do not alter the structural role of catch-up, which is embedded in efficient wage-setting arrangements. They do, however, change the role of expectations, which become more active. As long as forecast errors persist, agents keep searching for the appropriate calibration of the wage premium. Rationally constructed expectations, however, prevent the errors from being serially correlated and imply that the more active influence of expectations in the aftermath of a misunderstood inflation-regime change produces no systematic effect on the dynamic path of labor pricing or use.17 When wage setting is properly restricted to be rational, inflation-expectations plays a much more modest role than in mainstream models. 

	 

	Exhausted theorists.  It is unsurprising that using optimal wage-setting arrangements to revisit inflation as an explanatory variable in labor-price macrodynamics receives a strained welcome from mainstream theorists, who are (let’s face it) exhausted after the 30-year microfoundations war. As a prominent macroeconomist recently, and incorrectly, concluded, “… the debate [over expectations versus catch-up] has to move to the data and can only be settled through empirical work.”18 Similarly, David Romer (2001, p.251) has offered a free-parameter version of nominal wage dynamics as the “natural compromise” between the catch-up and expectations:

	(4.14)      w(t)=ao+a1(UN–U(t))+(1–ψ)pķ(t) +ψEtp(t+1)+ε(t),

	for which ψ ∈ [0,1] governs the relative contribution of expectations to aggregate nominal wage change. The critical ψ is understood to be theoretically indeterminate. It is not surprising that Romer’s guesswork fails to capture the TVGE Phillips curve, which is instead rationally derived from axiomatic model primitives.19 (See below.)

	 

	However, it is surprising that relying on empirical analysis to specify ψ (and, therefore, the policy-relevant nature of wage-price dynamics) has become acceptable in the aftermath of the vigorous rejection of the Early Keynesian use of free parameters to suppress wage recontracting. After the 1970s stagflation dramatically demonstrated the sensitivity of contemporaneous Phillips-curve estimates to particular time periods (indicating model misspecification), that rejection became a rallying cry for the rigorous reconstruction of macro theory. In the spirit of explicit microfoundations, the just-completed rational-arrangements formulation has usefully sorted out the optimal roles of catch-up and expectations, making a fundamental contribution to the theoretical infrastructure supporting macroeconometric modeling. It will be embedded in the continuous-equilibrium Phillips relation to be constructed in the next section.20 More generally, it must be embedded in any monetary-policy-relevant model of wage-price dynamics that purports to be motivated by rational behavior.

	 

	Further indication of economist exhaustion with labor pricing is that wage-price dynamics have been largely replaced in the modern literature by less difficult price-price dynamics, for which a coherent framework has been provided by SVGE-consistent menu-cost market frictions that have been combined with the original Calvo (1983) model of random product-price changes.21 The replacement strategy, of course, is not without problems. Ignoring the fundamental differences between product and labor pricing, however convenient, inevitably damages the capacity of macro modeling to explain and predict important phenomena. Most notably, only meaningful wage rigidities, not product-price frictions, can suppress labor-price recontracting and generate involuntary job loss. The hard fact is that, in the SVGE model class, the choice between expectations and catch-up does not influence the existence of involuntary job loss, which is the empirical engine of unemployment variation. Relying wholly on menu-cost macrodynamics must be rejected by theorists who aspire to be policy-relevant.

	 

	Summing up.  Given sufficient firm-specific human capital to make worker turnover costly, optimizing labor-pricing arrangements mandate that catch-up always be an integral part of periodic wage adjustment, while expectations are restricted to a more latent role.22 During credibly anticipated shifts in inflation regimes, the two strategies must be used in combination. Catch-up continues to link wage adjustments to past inflation while expectations recalibrate the size of the wage premium or the length of the adjustment period in response to the new regime, largely ratifying the intuition of the Early Keynesians. Throughout, the analysis remains rooted in the formal economic method rightly prized by modern theorists.

	 

	The implications of restricting real Phillips-curve effects from central-bank credibility to the particular circumstances of expected regime change deserve emphasis. Operationally, central banks have typically attempted to establish credibility by committing to an inflation target. A credible transition to such a regime produces a one-time effect on wages, via a change in WP. After wage-setting arrangements have been recalibrated, expectations again become dormant in labor pricing. Indeed, an important benefit to effectively committing to a price objective is short-circuiting the influence of inflation expectations on labor compensation. Price inflation will vary around the targeted mean, and central banks want such deviations to trigger only catch-up, not more destabilizing incorrect anticipations of an altered price regime.

	 

	Most significant, however, is the point that New Keynesians ignore. Coherent SVGE modeling, with its inherent wage recontracting, demonstrates the necessity of meaningful labor-price rigidity for the Phillips curve to produce interesting results. Catch-up by itself helps confines inflation expectations to a latent role and explains wage-price inertia, not MWR. Catch-up is rational in both SVGE and TVGE model classes and, absent MWR, easily accommodates the nominal labor-price reductions required by recontracting (given, for example, an adverse disturbance in nominal demand). There is no avoiding the Two-Venue Theorem. 

	IV. Two-Venue Labor Pricing

	Early Keynesian short-term aggregate supply, featuring expedient grafting of a simple (empirically motivated) sticky-wage Phillips curve on an aggregate-demand edifice largely rooted in the General Theory, was well understood to be a makeshift affair,.23 Despite its incoherence, the Keynesian SVGE analytic framework had, during the early postwar period, remarkable success. Okun (1981, p.4) described the patched-together Neoclassical Synthesis as a “workable set of macroeconomic tools that gave the right answers to the big questions of practical relevance.” Okun’s valid assessment is, but should not be, ignored in the academy today. Attention is confined to the eventual stumbling, badly, of Early Keynesian aggregate supply, a failure that provides an especially important message about inherent limitations on the use of free parameters. The modern explanation for the Keynesian breakdown is the then-mainstream model’s inability to anticipate and explain stagflation. Moreover, the Early-Keynesian fix, i.e., adding a set of worker terms-of-trade variables to the labor-price equation without providing a plausible story about the apparent increase in labor’s wage-setting power, was a transparently insufficient response.24 

	Wage Market-Independence

	TVGE aggregate supply features two classes of wage market-independence:

	
		LEV labor pricing is independent both from contemporaneous variations in product-price inflation and, given a credible inflation regime, from price expectations; and

		LEV wages are independent from (a) cyclical layoffs and (b) a significant portion of non-cyclical job destruction. Chapter 3 demonstrates that temporary layoffs do not affect large-establishment labor pricing. Permanent job downsizing does eventually force wage givebacks but requires substantial time, resulting from the inherently long lags the continuous-equilibrium process needs to induce employees to rationally recalibrate Ҝj.



	 

	The first class of independence was derived above. Monetary disturbances induce a varying timepath of LEV real wages consistent with both dynamic decision-rule equilibrium and wage-price inertia. The second class is the more consequential market independence, generating more consequential meta-externalities. It short-circuits the LEV labor-pricing response to involuntary job loss that is both central to Barro’s recontracting critique and required in SVGE modeling. The suppression of high-frequency downward wage flexibility and the tenacious maintenance of wage rents are continuous-equilibrium outcomes of the simultaneous large workplace optimization of employer labor pricing and employee on-the-job behavior.

	 

	Profit-seeking firms confronting sufficiently unbundled WERs rationally choose job, rather than wage, reductions in response to adverse high-frequency shifts in nominal demand in order to avoid costs associated with a uncooperative workforce. That is, indeed, how large employers explain their wage policies in cyclical downturns. (See the evidence review in Chapter 10.) Meanwhile, for workers who remain employed, their resistance to wage cuts helps maintain both their current consumption and established equity-based reference standards.

	Two-Venue Synthesis 25

	Small-establishment venue.  Firms characterized by effective direct supervision of worker on-the-job behavior, i.e., Źk=Źmk, populate the small-establishment venue. Given bundled Ź, rational worker choice is restricted to the marketplace; and profit-seeking firms must price labor hours to equal employees’ market opportunity costs.

	 

	The market-wage-taking venue recalls Lloyd Fisher’s “structureless labor markets”, to which he assigned four characteristics. There are no unions; there are no formal or informal work rules; workers tend to be unskilled; and relatively little capital or machinery is employed.26 Clark Kerr (1977, p.24) described wage policies of firms operating in Fisher’s structureless environment: “The employer prefers one worker to another only if he accepts a lower … rate. Rates vary greatly over time, but at any moment of time are uniform over space. There are no structural barriers to the mobility of workers and to the fluidity of rates. The only nexus is cash."27

	 

	In small, nonunion establishments, worker behavior beyond quitting is little affected by variations in the wage received. That insensitivity does not result from the employees’ inherent disinterest in fair treatment (which in generalized-exchange modeling is properly understood as an axiomatic worker preference). Rather, it is rooted in nature of the production process, which places a much smaller premium on the close coordination of work tasks, generates relatively little firm-specific human capital, and makes direct supervision or piece rates cost-effective means of preventing employee dissatisfaction from adversely affecting productivity on the job. Those characteristics are reinforced by predictably high labor turnover (in workplaces with little specific human capital) that hinders the building of stable interpersonal and intertemporal reference standards; Ҝk collapses to employees’ market opportunity cost (Ҝk={Wa}).

	 

	For the kth small firm, characterized by cost-effective workplace supervision and diminishing returns, rational labor-price dynamics are familiar from textbook SVGE treatments of nominal wage optimization in competitive markets: 

	(4.15)      wmk(t)=rmk(t)+pmk(t),

	where wm is the growth rate of the market wage, rm denotes the growth in firm marginal labor productivity, and pm is the firm’s product-price inflation.28 Management decision-making is restricted to adjusting the firm’s labor hours (influencing rm). There is no endogenous firm influence on wm, which reflects employees’ market opportunity costs.

	 

	The TVGE model posits coherent price-discovery frictions, introduces government constraints, and tractably aggregates SEV labor pricing in the small-establishment venue (see Chapter 5): 

	(4.16)      wmK(t)=γmK(t)+pmK(t)+ a1(UN–U(t))+a2Δμt, such that a1>0, a2>0,

	where w is the growth rate in the nominal wage, γm denotes marginal labor-productivity growth (γmK(t)=rmK(t)), pm is the rate of change of the Kth-sector’s product price, U is the jobless rate, UN denotes the natural rate, and Δμ represents change in government labor-market intervention.29 

	 

	Variations in unemployment are associated with incidence and propagation of real and nominal disturbances, as wages respond quickly but not immediately to changes in labor-market conditions.30 In the labor-pricing literature, short wage-response lags are typically attributed to various price-discovery costs, rooted in costly, asymmetric information or administrative charges. The model also implies familiar real-wage dynamics (adjusted for small-firm producer prices):

	(4.17)      wmŘK(t)= γmK(t)+a1(UN–U(t))+a2Δμ(t). 

	 

	Large-establishment venue.  Workplace-equilibrium innovations in labor pricing are concentrated in large, specialized establishments offering Class-I jobs. In those circumstances, employer-employee rational behavior unbundles Źj, mandating wages that variably exceed labor’s market opportunity costs. The LEV is home to optimizing labor-pricing decision rules, constraints, and mechanisms of exchange that differ fundamentally from the rules, constraints, and exchange mechanisms that govern choice in the marketplace. Practitioners learned long ago that employees resent being treated as a commodity governed by the arbitrary interaction of supply and demand and want, instead, to be taken out of the market. LEV workers have sufficient on-the-job latitude to enforce that preference.

	 

	Large establishments offering routinized jobs lack the capacity to measure individual employee’s unbundled labor input, Źij. As a result, profit-seeking firms play the averages and invest in the indirect management of workplace exchange. The following chapter demonstrates the tractable aggregation of such firms into a venue that was anticipated by Clark Kerr’s (1954) “structured” labor markets, which he argued embody a variety of institutional constraints. Somewhat later, John Dunlop coined the term “internal labor markets”.

	 

	In the structured environment, firm boundaries relative to the market are more broadly drawn, making its employees a noncompeting group. Outsider access to jobs within the establishment is typically limited to specific ports of entry, often the least desirable positions; existing employees have first claim on better jobs via promotion or transfer. Significant training occurs on the job as part of the general process of workplace socialization, featuring the acquisition of formal and informal firm-specific human capital and increasing the cost of labor turnover to the firm. Due-process rules, governing the on-the-job interaction between employees and management, are characteristic of structured workplaces and “effectuate standards of equity that a competitive market cannot or does not respect.”31 Kerr emphasized that his “structured” and “unstructured” wage-determination processes describe fundamentally different activity sets.

	 

	The so-called American model of labor management further restricts the workplace exchange with narrow job classifications, labor pricing attached to those classifications, and substantial firm latitude (subject to seniority) to lay off employees. The Japanese model, by contrast, features broad job classifications with wages attached to individuals (paying close attention to age profiles), enhanced (although still incomplete) job security, and more flexible rules governing labor deployment. A variety of rent-paying workplace organizations, as long as they are constructed on limited ports of entry and designed to encourage acceptance of management objectives, can be accommodated by the large-establishment venue in the general-workplace-equilibrium model.

	 

	Baseline (durable-Ҝ) continuous-equilibrium LEV analysis is consistent with the following discrete-time wage dynamics in tractably aggregated (see the next chapter) large establishments offering class-I jobs: 

	(4.18)      wnJ(t)=rnJ+pcķ(t)+EtpN(t+1)−Et-1pN(t); and

	(4.19)      wnŘJ(t)=rnJ+(pcķ(t)−pc(t))+EtpN(t+1)–Et-1pN(t).32

	The growth rate of the nominal reference wage (Wn) is denoted by wn; wnŘ denotes its inflation-adjusted version; rn is the real-wage growth rate consistent with Ҝj dynamics; pc is consumer price inflation; and J denotes the aggregated workplace venue; pN is used instead of the equivalent pT to emphasize the Lucas point that rationality requires attention be paid to monetary policy. The price-adjustment portion of the LEV baseline wage equations (ρj(t)=pcķ(t)+EtpN(t+1)–Et-1pN(t)) was derived in Part I of this chapter. 

	 

	Meaningful wage rigidity is consistent with the absence of labor-market variables in LEV wage determination. The noncyclical dynamic path of the real (consumer-prices) efficiency wage is motivated by rn, which is governed by Ҝj. Nominal cyclical dynamics are rooted in the lagged (catch-up) adjustment for (consumer) price inflation, denoted by pcķ(t). Money wages are flexible in response to anticipated changes in the inflation regime. Accurate expectations facilitate real adjustments to inflation-regime shocks, indicative of the role of central-bank credibility.

	 

	Equations 4.18 and 4.19 describe the high-wage sector. To better utilize the TVGE aggregate-supply model’s capacity to introduce structure into wage determination and the propagation of macro shocks, further define price inflation: p(t)=βpD(t)+(1−β)pI(t), where D represents the prices of domestically produced goods and services, I is imports, and β is the relative weight of domestic products in the index of total consumer prices; and pD(t)=σpn(t)+(1−σ)pm(t), where σ denotes the relative weight of specialized-venue product prices in overall domestic prices. For ease of presentation, p will also represent consumer prices.33 Similarly, define the sectoral composition of trend productivity growth: γ(t)=Φ(t)γnT(t)+(1−Φ(t))γmT(t), where Φ represents the relative size of the large-establishment venue.

	 

	Combining the definitions yields descriptions of nominal and real wage dynamics, given a credibly unchanged inflation regime, in the specialized sector:34 

	(4.20)      wnJ(t)=rnJ+βσpnķJ(t)+β(1−σ)pmķK(t)+(1−β)pIķ(t); and

	(4.21)      wnŘJ(t)=rnJ−pnJ(t)+βσpnķJ(t) +β(1−σ)pmķK(t)+(1−β)pIķ(t).

	The behavior represented in 4.20 and 4.21 is a critical building block for policy-useful macroeconomic theory, helping to microfound meaningful wage rigidity and involuntary job loss that play central roles in the propagation of monetary and nonmonetary shocks. 

	Two-Venue Single-Equation Modeling

	Single-equation modeling.  Melding LEV and SEV labor pricing provides a powerful, integrated version of the flex- and fix-price aggregate-supply modeling of John Hicks. Using the great 20th-century theorist’s macro analysis to provide literature roots for TVGE theory is more than a presentational convenience. Hicks (1974, p.66) explicitly motivated his fix-price sector with an intuitive workplace exchange relation (WER): “Employers were reluctant to raise wages, simply because of labor scarcity; for to offer higher wages to particular grades of labor that had become scarce would upset established differentials. They were reluctant to cut wages, simply because of unemployment; for if they did so they would alienate those whom they continued to employ. The ‘stickiness’ is not a matter of money illusion; it is a matter of continuity.”

	 

	Combining labor pricing in large- and small-establishment venues identifies the respective determinants of baseline (unchanging ҜJ) real and nominal compensation growth:35 

	(4.22)      wŘ(t)=Φ(t)(rnJ−pnJ(t))+Φ(t)βσpnķJ(t)
+Φ(t)β(1−σ)pmķK(t)+Φ(t)(1−β)pIķ(t)
+Φ(t)(EtpN(t+1)−Et-1pN(t))+(1−Φ(t))γmK(t)
+(1−Φ(t))a1(UN(t)−U(t))+(1−Φ(t))a2Δμ(t).

	and:

	(4.23)      w(t)=Φ(t)rnJ+Φ(t)βσpnķJ(t)
+Φ(t)β(1−σ)pmķK(t)+Φ(t)(1−β)pIJ(t)
+Φ(t)(EtpN(t+1)−Et-1pN(t))
+(1−Φ(t))(γmK(t)+pm(t))
+(1−Φ(t))(a1(UN(t)−U(t))+(1−Φ(t))a2Δμ(t).

	 

	Endogenous ҜJ requires some small rewriting of the real and nominal macro wage equations:

	(4.24)      wŘ(t)=Φ(t)(rnJ(t)−pnJ(t))+Φ(t)βσpnķJ(t)
+Φ(t)β(1−σ)pmķK(t)+Φ(t)(1−β)pIķ(t)
+Φ(t)(EtpN(t+1)–Et-1pN(t))+(1−Φ(t))γmK(t)
+(1−Φ(t))a1(UN(t)−U(t))+(1−Φ(t))a2Δμ(t).

	and:

	(4.25)      w(t)=Φ(t)rnJ(t)+Φ(t)βσpnķJ(t)
+Φ(t)β(1−σ)pmķ(t)+Φ(t)(1−β)pIķ(t)
+Φ(t)(EtpN(t+1)−Et-1pN(t)) +(1−Φ(t))(γmK(t)+pm(t))
+(1−Φ(t))(a1(UN(t)−U(t))+(1−Φ(t))a2Δμ(t).

	In TVGE modeling, the relationship between labor pricing and market unemployment is more subtle than in SVGE theory. In the former, mediating (weighted) influences include catch-up to consumer price inflation, venue differences in product-price inflation, shifts in labor’s terms of trade, expectations about the inflation regime, the relative size of LEV employment, the implicit long-lagged recalibration of LEV wage rent (ultimately in response to weak profitability), SEV labor productivity, and government intervention. The substantial complexity implies that the literature’s empirical estimates of simplified Phillips relationships must be interpreted with care.

	 

	New Phillips curve.  TVGE aggregate supply microfounds a continuous-equilibrium entrant, named the generalized-exchange Phillips curve, to the huge literature on reduced-form wage equations. For baseline equation 4.23, which is confined to stationary disturbances and thereby characterized by Ҝ durability, posit that the terms of trade remain unchanged (pn=pm=pI), as do small-firm trend labor-productivity growth (Δγm(t)=0), relative sector size (ΔΦ(t)=0), the natural rate of unemployment (ΔUN(t)=0), and government intervention (Δμ(t)=0). The simplified baseline equation is the central TVGE variant of the Phillips relation: 

	(4.26)      w(t)=bo+b1(UN−U(t))+b2pŁ(t)+ b3(EtpN(t+1)−Et-1pN(t))+ε(t),

	where Ł represents the price-inflation lag structure (t-ķ to t) and ε is an error term.

	 

	Labor-market conditions occupy a significant, albeit diminished, place in the reformulated Phillips relation. More notably, price expectations recede to a largely latent role, activated only during broadly anticipated changes in the central bank’s inflation regime. Efficient wage-setting arrangements mandate that catch-up to past inflation is much more important in the periodic adjustment of nominal wages. The number and nature of the restrictive assumptions, including confining the simple version of the generalized-exchange Phillips curve to the analysis of stationary disturbances, indicate that the reduced-form wage equation should be cautiously used.

	 

	Improved Phillips dynamics, uniquely accommodating continuous-equilibrium involuntary job loss, satisfy two conditions that help reconcile New Classical and Keynesian thinking:

	
		The stable-inflation-regime condition. In circumstances of credible stability of the central bank’s inflation regime, money cannot be neutral. Nominal shocks interact with continuous-equilibrium meaningful wage rigidity, identified in the restrictions on the generalized-exchange Phillips curve and producing same-direction effects on employment and production.

		The variable-inflation-regime condition. Anticipated changes in the central-bank inflation regime produce wage adjustments consistent with money neutrality.36 In the TVGE model class, ever-faster money growth cannot hold unemployment below its natural rate.



	 

	The generalized-exchange Phillips curve is constructed on (i) preferences and technology that are invariant with respect to the conduct of monetary policy and (ii) employer-employee decision-rule outcomes that are rationally informed by central-bank policies.37 The model happily replaces the time-separation arbitrarily used by Early Keynesians to meld money neutrality and non-neutrality in the Neoclassical Synthesis: a short-term real-nominal tradeoff coexisting with the longer-term elimination of that tradeoff in SVGE growth theory. Moreover, given a reasonable specification of the other branch of the wage-price nexus (Δp(t)/Δw(t)>0), generalized exchange is consistent with inflation persistence: (Δp(t)/Δw(t))(Δw(t)/ΔpŁ(t))=Δp(t)/ΔpŁ(t)>0. (See Chapter 6 for more on TVGE product pricing.) Inertial product-price inflation is compatible with the evidence and is relevant to the design and implementation of stabilization policies.38

	 

	Other properties of the wage model.  Relative to market-centric (SVGE) Phillips curves, generalized-exchange equation 4.26 imposes a tight structure bi. The constant term (bo=Φrn+ (1−Φ)γm) reflects the interaction of trend LEV real wage growth (rnJ, embedded in Ҝj), small-firm trend productivity growth, and relative venue size. To the extent that any of those factors change in an estimation period, bo will be unstable. The most critical source of destabilization is Ҝ recalibration, which has been shown not to occur over stationary business cycles – the usual context for Phillips-Curve analysis. Also, the employment coefficient (b1=(1−Φ(t))a1) helps explain the typically small estimated influence of measured joblessness on aggregate wage behavior.39

	 

	The specification of inflation catch-up (pŁ(t)=Φ(t)βσpnķ(t) \+Φ(t)β(1−σ)pmķ(t)+Φ(t)(1−β)pIķ(t)) and LEV terms-of-trade dynamics (þŁ(t)=βσpnķ(t)−Φβ(1−σ)pmķ(t)−(1−β)pIķ(t)) provide interesting restrictions on the generalized-exchange Phillips relation. Domestic or international shifts in labor’s terms of trade make b2 unstable. As a result, the compact Phillips curve, with its simplifying assumptions, could never have explained or predicted the stagflation that made monetary policymaking so difficult in the 1970s and early 1980s.40 As has been emphasized, the TVGE Phillips specification also restricts the proper interpretation of price expectations, which are now limited to anticipated shifts in the central bank’s inflation regime and only affect large-establishment labor pricing (b3=Φ(t)).41 Well-specified models of wage dynamics must include both inflation-regime expectations and catch-up. Arbitrary hybrid models, the use of which has typically provided superior explanatory power, are more consistent (albeit imperfectly) with optimizing behavior than the mainstream expectations-augmented Phillips relation.

	 

	Finally, generalized-exchange Phillips dynamics underscores the significance of the implicit interaction between the rates of growth in large-firm nonstationary productivity (γnT) and the real wage (rn). In the TVGE model, ΔγnT>Δrn exerts upward pressure on LEV profit (ΠJ), increasing common equity, capital investment, and aggregate spending and income, reinforcing Ҝ durability. If ΔγnT<Δrn, there is downward pressure on profit, equity valuation, investment, income, and spending. Such circumstances eventually induce job downsizing and Ҝ recalibration.42

	Interpreting the Phillips Curve

	Early Keynesians as well as the New Classical, RBC, and New Keynesian theorists who replaced them in the macro mainstream all worked and continue to work within the market-centric SVGE analytic framework. They have been, as a result, unable to provide a coherent interpretation of Phillips-relation estimations. Keynesians have always relied on arbitrary labor-price stickiness, tolerating deeply inadequate guesswork about wage determination in specialized economies. Early on, they misleadingly interpreted lagged inflation as “adaptive expectations”, positing that Δpe(t)=ƛ(p(t)−pe(t)), 0<ƛ<1. Their formulation, famously failing to make full use of available information, cannot be rational.43 From a generalized-exchange perspective, it is unsurprising that the 1970s, with its substantial labor-adverse shifts in the terms of trade, produced increased inflation and unemployment; but stagflation discredited gerrymandered Early-Keynesianism. The founders of macroeconomics put up an ineffective defense against the New Classical reassertion of SVGE wage recontracting that obliterated activist real-side stabilization theorems.

	 

	It is interesting that New Classical interpretation of Phillips-curve empirics also lacked stabilization relevancy. Wage recontracting can be made consistent with periods of rising job separation. But any unemployment that results must be the outcome of voluntary employee choice, indicative of a shift in labor preference for leisure over consumption, a deterioration in the labor market’s capacity to match available workers and available jobs, or Lucas-style money illusion. The SVGE explanations badly conflict with contemporaneous accounts and statistical measurement of the stagflation decade or any other period of macro instability for more than 100 years. It cannot rise above being a Ptolemaic contribution to otherwise serious debate. 

	 

	Modern New Keynesian Phillips curves almost always problematically continue both the Early-Keynesian reliance on free-parameter guesswork and the New-Classical suppression of rational wage-setting arrangements. They cannot, as a result, provide a coherent explanation of wage rigidity and badly misinterpret the relative roles of inflation expectations and catch-up. Practitioners identify the former to be largely dormant in periodic wage adjustments, while the latter are always an active influence. New Keynesians especially fail to understand the true nexus between nominal wages and unemployment. Market-centric SVGE modeling of labor pricing and use has been continuously challenged by incremental evidence, the response to which has produced increasingly convoluted modeling. 

	 

	Generalized exchange has enabled construction of a much improved Phillips curve. Excess labor in the marketplace directly affects only SEV wage determination, helping to explain the relatively weak unemployment effect on overall labor pricing in the evidence. Also consistent with the data, lagged inflation is always an active determinant of nominal wages, while rational expectations of inflation are dormant whenever the central-bank inflation regime is credible.

	 

	Anticipating the next section, generalized exchange also introduces a powerful price-wage-price nexus into the stagflation narrative. The enriched 1970s story features sharply increased U.S. interindustry wage dispersion, associates that movement with labor-adverse shifts in the terms of trade, and uses the much higher wage rents to motivate the substantial good-job downsizing and ҜJ recalibration (with wage givebacks) that became endemic in the 1980s. Stagflation, job downsizing, and wage givebacks will be shown to be neighboring, interrelated macro disruptions that are easily accommodated in the TVGE model class. Its SVGE counterpart does not have a prayer of accommodating such a rich range of macroeconomic facts.

	V. The Stagflation Decade

	The stagflation decade that began in the early 1970s proved to be the second great stabilization challenge, after the 1930s depression, of the 20th century. Like the Great Depression, it fundamentally altered how macroeconomics is done. Then-mainstream thinking, organized by the Early-Keynesian Neoclassical Synthesis, was implicated in the apparent macro-policy breakdown and was, in relatively short order, crushed.44 Keynesian hegemony was replaced by coherent SVGE modeling that evolved into the modern consensus embodied in the New Neoclassical Synthesis. (For elaboration, see Chapter 6.) With guidance from the reeducated academy, central banks around the world adopted a single objective that committed to low inflation. (See Chapter 10.) Satisfactory employment was thought to follow from the successful pursuit of the primary inflation goal. With the Great Depression stubbornly resistant to formal single-venue modeling and therefore dismissed in the academy as an aberration, the revived coherent SVGE theory badly needed to provide a broadly accepted analysis of stagflation. Any theory aspiring to be policy-relevant must actually explain some big problem.

	 

	Farmer (2010b, p.60) has succinctly summarized the durable mainstream explanation of the stagnation decade: “During the 1970s, the U.S. economy experienced high inflation and high unemployment at the same time and the data did not lie anywhere near the [original Keynesian] Phillips curve…. The Phillips curve broke down because firms and workers began to increase wages and prices in an inflationary spiral. Wages went up because workers believed that prices would rise. Prices went up because higher wages were passed on to consumers.” Macroeconomists today broadly accept that the engine of the 1970s stagflation was the unanchoring of workers’ anticipations of inflation. Those expectations, if rational, must have been informed by central-bank behavior. Modern theorists then conclude that the root cause of the wage-price spiral and high unemployment was a less-than-credible monetary-authority commitment to low inflation. The remarkably bold message is that robust central-bank nominal credibility would have prevented the welfare loss that resulted from stagflation-decade instability.

	 

	
		
				BOX 4.2: Abba Lerner’s short description of stagflation
 
In a 1970s interview (transcribed in Colander and Landreth (1996)), Abba Lerner described the basic mechanics of stagflation. Lerner’s story was accepted by most contemporary applied macroeconomists, notably those at the Fed, and is uniquely microfounded by TVGE modeling.
 
“You have unemployment and you have inflation at the same time. If you have unemployment, it means you don’t have too much spending and therefore I t can’t be true that the inflation is due to too much spending…. That is to say that, since the inflation is not caused by too much spending, it must be caused by something else. It is really due, not to people trying to buy more than is available, but to the various contributors to production, trying to get or demanding as their share for work, or for capital, its profit, more than 100 per cent of the total product. Of course, they can’t succeed in that either, and so you have a pressure; what you must do to deal with this pressure is more difficult. It is not a market but is an institution problem of the power of labor to raise wages and businesses to raise prices, each blaming the other, perhaps quite honestly, for having to do it, and the government increasing the amount of money or spending so that this doesn’t lead to too catastrophic a depression. So we are stuck with some inflation and some unemployment and recession not depression.” (Colander and Landreth (1996), p.103.)

		

	

	 

	 

	The mainstream SVGE narrative is misleading and, as advice to stabilization policymakers, reckless. The consensus story is badly inconsistent with the decade’s relevant facts, which indicate that central-bank credibility played no more than a modest role in the welfare loss associated with stagflation macrodynamics. More important determinants are found elsewhere. Putting the pieces together, one of the most extraordinary outcomes of the stagflation decade is the durability of a mainstream explanation that is, upon examination, wrong.

	Stagflation Facts 

	An important albeit typically ignored combination of facts, beyond the simultaneity of high inflation and unemployment, provides insight into the stagflation decade. The evidence is organized into three interrelated groups: labor-adverse shifts in the terms of trade, the price-wage-price spiral that induced substantially greater dispersion in the inter-industry wage structure, and the nature of joblessness. Robust explanation of the stagflation crisis must accommodate, not ignore, the facts that accumulated during the prolonged episode of macro market failure.

	 

	Terms-of-trade shift.  There was, in the early 1970s, a powerful confluence of terms-of-trade shifts against labor. Contemporaneous stagflation analysis assigned an important causal role to those real disturbances in initiating the destructive macrodynamic process:

	
		The quadrupling of oil prices, associated with the OPEC embargo, in 1973 was the largest single shock. By the end of the stagflation decade, the cartel had helped engineer more than a fifteen-fold price increase. During this period, energy costs directly accounted for a tenth of the total consumer price index. 

		Food prices more than doubled in the early 1970s. The 1972 Russian crop failure put substantial pressure on world grain markets. Meanwhile, there was a mysterious collapse in the anchovy catch off Peru; and meat prices jumped as animal-feed (produced from grain or fishmeal) costs rose sharply. 

		The over-valued dollar became unsustainable, and the subsequent depreciation and higher import prices further pressured real wages. The gold window was closed in mid-1971 as a prelude to the Smithsonian agreement, which realigned rates of dollar exchange. That change was followed, in 1973, by two additional dollar devaluations. 



	 

	As has been noted, almost all the economists who contemporaneously worked on the stagflation problem assigned great significance to the terms-of-trade shifts. Somewhat later, theorists began dismissing their relevance. Mainstream thinking today simply assumes dismissal to be correct.

	 

	Price-wage-price spiral.  The virulent price-wage-price spiral, demonstrating sustained breadth and power of nominal feedback never before experienced in the United States, is at the heart of stagflation mechanics. Any theorist assembling a policy-relevant explanation of the disruptive, costly 1970s and 1980s, cannot ignore the existence and implications of that extraordinary spiral. Annable (1984), in the most careful empirical analysis of interacting wages and prices during the stagflation decade, identified three associated facts. First, roughly half of all nonfarm nonsupervisory workers were able to defend their real wages against the labor-adverse terms-of-trade shifts. Second, those employees were concentrated in large establishments or smaller unionized firms.45 Third, the inter-industry wage structure came apart, demonstrating sharply increased dispersion, during the stagflation decade. The sharp jump in energy and food prices is easily identified as the critical causal factor in the wage-structure shift.46

	 

	Nature of unemployment.  The workhorse Table 1.1 demonstrates that, in the stagflation recessions of 1974-75, 1980, and 1981-82, involuntary job loss was the overwhelming engine of rising unemployment. Job-losers incidence rose by 16.0, 7.4, and 11.2 points respectively during the three contractions, which is roughly in line with the 2007-09 experience when three-quarters of the increase in overall unemployment was attributable to the upsurge in forced job separation.47

	Mainstream SVGE Analysis 

	The SVGE model class cannot coherently accommodate the class of market failure indicated by the evidence to have occurred during the stagflation decade. The episode featured simultaneous high unemployment and a powerful, particular price-wage spiral that broke apart what had been a remarkably stable inter-industry wage structure. Involuntary job loss was the clear engine of rising unemployment in the stagflation recessions of 1974-75, 1980, and 1981-82. But, given that forced job loss does not exist in coherent SVGE modeling, the consensus story must understandably ignore the actual labor behavior that accompanied the persisting instability. It is the familiar macro conundrum presented by market-centric thinking. Wage recontracting must be, but cannot be, rationally suppressed. Playing by the coherency rules governing the New Neoclassical Synthesis, modern mainstream theorists have always had less capacity than discredited Early Keynesians to elucidate, albeit imperfectly, the unemployment part of the stagflation story.

	 

	The other central element of the stagflation process, the consequential price-wage-price spiral, is also difficult for consensus thinking. The atypically careful modeling, earlier in this chapter, of periodic LEV wage adjustments for inflation microfounds an important result. Rational behavior mandates the use of catch-up to price change that has already occurred, providing part of the mechanics for stagflation’s characteristic nominal spiral.48 Those mechanics, and the nominal persistence they enable, are not available to modern theorists who restrict wage adjustments for inflation to anticipated future price change. Exclusive reliance on rationally-formed expectations is irreconcilable with rational behavior, forcing a blind eye to how labor is actually priced. 

	 

	More fundamentally, SVGE employees have no means of inducing LEV employers to increase wages in the context of unemployment that exceeds its natural rate.49 Wage recontracting in the pursuit of profit prevents labor pricing in excess of market-opportunity costs. The stagflation decade’s price-wage-price spiral, the nature of which has been richly documented by Annable (1984), cannot exist in coherent SVGE modeling. As a result, modern mainstream analysis must disregard that only half of all nonfarm nonsupervisory workers were able to defend their real wages against the adverse shifts in their terms of trade, that those workers were concentrated in large establishments or small unionized firms, and that the dispersion of the inter-industry wage structure, notably stable during the previous two decades, increased sharply.

	 

	Statistical analysis identifying the energy-price shock as the most important determinant of the changing wage structure has no place in the SVGE explanation of stagflation. Mainstream theorists, if they respect SVGE coherence, must deny a role for the confluence of labor-adverse terms-of-trade shocks, most notably oil, in the stagflation debacle. Robert Lucas, perhaps the most admired innovator among the anti-Keynesian insurgents, is quoted on that issue in Snowdon and Vane (2005, p.279): “The direct effect of the OPEC shock was minor in my opinion.” The role of terms-of-trade shifts and their effect on the inter-industry wage structure provide a defining difference between the SVGE and TVGE analyses of the stagflation decade.50

	 

	Putting the pieces together, SVGE modeling is not adequate to the task of explaining stagflation. It does not come close. In the mainstream story, relative increases in energy and food prices cannot show up in higher wages; but they clearly did. SVGE transmission of damaged central-bank inflation credibility to higher wages cannot coherently result in involuntary job loss, but the jumps in forced employment separation measured in the millions. Rational expectations of price inflation, by their nature, cannot systematically distort the inter-industry wage structure; yet dispersion clearly went up a lot.51 The mainstream identification of stagflation’s causal role to be the lack of central-bank credibility is more than wrong; it is, as suggested earlier, a reckless, Ptolemaic guide for monetary intervention. 

	 

	Proper analysis of the stagflation decade deeply damages the logic of and empirical support for the mainstream consensus that credibly low inflation must be the single stabilization objective of central banks. In a world characterized by generalized exchange, simply establishing and maintaining low inflation does not imply satisfactory employment stabilization. The inadequacy of a single, low-inflation objective was vividly illustrated by the virulent 2007-09 instability. In that crisis, effective action required a direct policymaker focus on real-side objectives, the determinants of which were deteriorating dramatically. Working indirectly through a focus on inflation would have provided woefully insufficient information to be a useful, let alone exclusive, guideline to welfare-enhancing central-bank action. (For elaboration, see Chapter 10.) 

	TVGE Analysis

	Coherent TVGE modeling easily explains the salient features of the stagflation decade, achieving consistency with the available evidence far beyond the reach of SVGE thinking.52 The narrative begins, as it should, with the substantial shift in the terms of trade caused by outsized commodity-price increases that greatly disturbed the early 1970s economy: ΔþŁ(t)<0. The generalized-exchange model, via its keystone MWR Channel, translates easily that shock into a virulent price-wage spiral that eventually produced two classes of involuntary job loss: ΔώjV>0, i.e., temporary layoffs resulting from the adverse phases of high-frequency nominal demand fluctuations; and ΔώjT>0, i.e., permanent job downsizing resulting from real wage-rent increases. Both effects work through weakening profits, over the business cycle for the former and via nonstationary expectations for the latter. (Recall Chapter 3.) 

	 

	In the TVGE stagflation story, layoffs are the consequence of the interaction of the MWR Channel and slowdowns in total spending. Weakened demand resulted in part from intermittent central-bank tightening of credit conditions, as it attempted to contain high inflation. The elevated incidence of temporary job loss caused much of the relatively high joblessness during the 1970s and early 1980s – a period that experienced three recessions, two of which were among the most severe postwar downturns. Meanwhile, in the much more time-intensive process required by nonstationary ҜJ recalibration modeled in Chapter 3, permanent job-downsizing was ultimately rooted in rising wage rents as LEV workers resisted the terms-of-trade shifts. To the extent that higher unit costs could not be passed on to purchasers of large-establishment goods and services, expectations of nonstationary profit were reduced and eventually became unable to support the existing level of productive capability in a range of industries. (See Chapter 6.) The most vulnerable rent-receiving jobs were eventually and rationally downsized, feeding into relatively high and long-duration unemployment.

	 

	The stagflation-decade continuous-equilibrium employment and wage path produced by generalized-exchange model fits an extraordinarily broad array of evidence. By contrast, the mainstream explanation of stagflation, i.e., the absence of central-bank low-inflation credibility that unanchored expectations and nominal wages, accommodates almost none of the evidence and consequently makes no sense. The breakdown in central-bank anti-inflation commitment could not, and did not, induce the breakdown in LEV wage recontracting necessary to explain the many millions of involuntary job losers that were at the heart of the episode’s welfare loss. The breakdown in central-bank anti-inflation commitment could not, and did not, induce the blowing apart of the wage structure that introduced a critical structural cost component into the necessary adjustment process. Given that most of the stagflation mechanics occur in the large-establishment venue, consensus market-centric SVGE modeling lacks the tools to successfully tackle the stagflation decade. Its explanation of that macro crisis is little more an empty slogan masquerading as a serious analytical conclusion.

	 

	Unlike its mainstream counterpart, the coherent generalized-exchange model has no need to suppress inconvenient evidence. If the TVGE model had existed at the time of the early-1970s terms-of-trade shifts, the subsequent stagflation would have been easily predictable.53 Indeed, the two-venue analysis would have further demonstrated its power by also making sense out of the most under-appreciated part of the stagflation story: What happened next.

	After the Stagflation Decade

	The stagflation decade, viewed through the lens of generalized exchange, had a critical initial condition and a primary shock that are both ignored in mainstream thinking. The former is the compact U.S. inter-industry wage structure (G), reflecting relatively modest LEV labor rents, that was sustained throughout the previous quarter-century.54 The latter is the large nonstationary terms-of-trade disturbance, which today has little role in academy’s stagflation narrative. It is particularly overlooked that the relative-price shock interacted with meaningful wage rigidity to exert downward pressure on trend LEV profits and investment.

	 

	By the 1980s, profit expectations (ΔИj<0) had fallen below the level necessary to support the existing level of productive capability, inducing permanent job destruction (ΔώJT>0) that was, after more delay, followed by ҜJ recalibration (Δrn<0) and wage givebacks. Rational retrenchment was further aggravated by deteriorating productivity growth (ΔγnT<0), generated by inefficiencies inherent to downsizing as well as weaker investment. The economy experienced a prolonged period of interacting high price- and wage-inflation, elevated unemployment (initially largely attributable to layoffs and central-bank efforts to contain inflation), and an eventual rising incidence of both the downsizing of good jobs and labor-cost bankruptcy in important LEV industries. Difficult, long-lagged permanent job loss and ҜJ recalibration, for the most part occurring after the stagflation decade, eventually helped realign labor pricing to profit expectations that were more consistent with full employment.

	 

	As modeled in Chapter 3, continuous-equilibrium LEV wage rents remained elevated after the stagflation decade while time-intensive permanent job destruction (ΔώjT>0) gradually eroded Ҝj durability. Many LEV industries sequentially entered a difficult period of cost rationalization, featuring the loss of good jobs and wage givebacks. Significant downsizing and concessions, most famously occurring in a “rust belt” of traditional heavy industries and aggravated by rising imports from Japan and Europe, had not been experienced since the early phase of the Great Depression. The reappearance of the painful downsizing phenomena, on a scale with which there was no postwar experience, excited a great deal of media and policymaker attention. Mainstream SVGE theorists, increasingly challenged to be coherent, looked the other way. 

	 

	
		
				BOX 4.3: downsizing good jobs
 
Downsizing is the second, less considered class of involuntary job loss. In coherent SVGE modeling, the phenomenon does not exist. In TVGE modeling, it is a critical macrodynamic adjustment, occurring as part of intermittent, rational, and painful recalibrations of worker reference standards Ҝ. Generalized exchange indicates that downsizing is permanent, affects only LEV Class-I employment, results in substantially reduced worker income, and is signaled by expectations of inadequate profit. The following is from The Downsizing of America (1996, pp.IX-X), a New York Times book that is subtitled “Millions of Americans Are Losing Good Jobs”. Note the imprecise use of the term “layoffs” to denote the very different downsizing phenomenon.
 
“Back in the spring of 1995, we began to talk about making sense of what seemed a troubling and enigmatic period for the American worker…. The staggering waves of layoffs that began washing over the country in the late 1970s as corporations merged, downsized, and re-engineered had failed to retreat. And those waves seemed to be crashing over an ever-widening spectrum of Americans – no longer strictly the much battered blue-collar worker, but increasingly the once-impervious highly educated middle- and upper-class managers and professionals, people who never thought they would face want.
 
“Workers have always lost jobs in America to the churning cycles of the economy, and more jobs were being created than eliminated, but never before had layoffs persisted with such tenacity and in such magnitude in an expanding economy. The picture appeared even more discouraging than that. For two decades, people had seen their wages level off or decline, and now dispossessed were frequently finding that replacement jobs available to them paid appreciably less than their lost positions. Everywhere, people were working longer hours and feeling expendable. The aggregate effect seemed to be a deep-seated pessimism in many Americans, causing people to question what dreams of possibility were available to them and to succeeding generations. These developments were so broad and abstract that trying to picture them was like peering at the sky through a thick gauze pad….
 
“The picture we found is not a pretty one. To be sure, there are many chief executives and economists who argue that downsizing is for the national good, simply part of the ultimately salubrious forward march of capitalism. Let the efficient displace the inefficient. Take a good look at the improving economic indicators, they say, and you’ll see we’re doing quite well, thank you.”

		

	

	 

	Summing Up

	To economists working on the broad market failure that occurred during the stagflation decade, the confluence of labor-adverse terms-of-trade shifts produced a macroeconomic version of a perfect storm, generating rising wage rents and a protracted period of painful LEV adjustment. Contemporaneous economic thinking is documented in a number of post-1973 stagflation studies in OECD countries.55 Helliwell (1988) provided an overview of those studies that features convergence around a three-part stagflation process:

	
		Labor-adverse shifts in the terms of trade reduced the workers’ real wage that is consistent with full employment.

		Actual real wages did not shift down by a corresponding amount.

		Wage rigidity necessitated a combination of increased inflation and unemployment to enable least-cost macrodynamic accommodation of the terms-of-trade shocks. 



	 

	TVGE, but not SVGE, labor pricing usefully microfounds the contemporaneous stagflation analysis. Moreover, generalized exchange introduces an interesting fourth part of the process by linking rising unit labor costs to increasingly pessimistic LEV profit expectations, eventually leading to job destruction and Ҝ recalibration. Stagflation produced sharply higher LEV labor rents that in turn generated, with significant, inherent lags, widespread employment downsizing, wage givebacks, and a relatively high incidence of labor-cost bankruptcies. In general, recalibrated Ҝ remained sufficiently sized and durable to continue to support cyclical downward wage rigidity and annual upward adjustments. But the new-found credibility of permanent job loss greatly damaged employees’ capacity to resist, going forward, adverse terms-of-trade shifts.

	 

	There exists no level of aggregate demand that reconciles, on the one hand, the wage-structure dynamics that resulted from widespread LEV resistance to the 1970s shifts in labor’s terms-of-trade and, on the other, profit expectations sufficient to support full employment. Altered relative wages is a real disturbance that has real consequences, a process that has nothing to do with inflation expectations. Forcing the necessary restructuring, featuring a perfect storm of collapsing trend-profit expectations, downsizing existing capacity, wage givebacks, and bankruptcies described as a continuous decision-rule equilibrium process in Chapter 3, to occur entirely in 1974-75 would have unacceptably risked the huge welfare cost of depression. (For an elaboration, see the GEM Extreme Instability Model constructed in Chapters 6 and 10.) While job downsizing rationally, but with significant lags, stabilized real labor costs, monetary authorities properly accepted a period of simultaneously high unemployment and inflation.56

	 

	Great disruptions that episodically challenge stabilization policymakers are frequently linked over time. One sets the stage for the next. As described by TVGE macrodynamics, the global imbalance of production associated with World War II helped produce a productivity-led virtuous cycle in the United States. The postwar prosperity segued into the stagflation decade that began in the early 1970s, which was followed by the painful downsizing that especially characterized the 1980s. Downsizing produced outsized welfare loss, is as difficult as the 1930s depression for SVGE thinking to explain, and is embarrassingly ignored by macro theorists.

	VI. Conclusion

	In the most recent updating of the Handbook of Monetary Economics, Mankiw and Reis (2010, p.222) typically frame of the fundamental macro question of why money matters in a way that restricts, and ultimately defeats, an adequate answer: “Since the birth of business cycle theory, economists have struggled with one overarching question: What is the nature of the market imperfection, if any, that causes the economy to deviate in the short run from full employment and the optimal allocation of resources? Or, to put the question more concretely and more prosaically in terms of undergraduate macroeconomics: What friction causes the short-run aggregate supply curve to be upward sloping rather than vertical, giving a role to aggregate demand in explaining economic fluctuations?”

	 

	An adequate answer to why money matters turns out to be inconsistent with modern theorists’ consensus assumption, illustrated by Mankiw-Reis, that optimizing exchange occurs wholly in the marketplace. That universal, unexamined, and ultimately untenable belief implies that the channel through which nominal disturbances induce deviations from full employment must be motivated by one or more model-coherent market frictions. Candidate frictions problematically confront, and are always overwhelmed by, rational employer offers to cut wages in lieu of job loss. If the reduction does not violate employee opportunity costs, it is rationally accepted.57 

	 

	Wage recontracting provides a stonewall SVGE line of defense against the failure to realize gains from trade and cannot be ignored in coherent continuous-equilibrium macro modeling. Yet, it has become clear that recontracting, and consequently model coherence, must be ignored if rigorous market-centric thinking is to be stabilization relevant. That conundrum plagues formal modeling throughout the Handbook of Monetary Economics (2010). Meaningful wage rigidity is necessary for the existence of involuntary job loss but cannot itself exist in coherent SVGE thinking. The mainstream response to that macro muddle has been to construct and use models that push aside the rational treatment of wages. The discomfiting, ostrich strategy obscures, but cannot eliminate, the conundrum and its debilitating effects on modern efforts to derive operational stabilization theorems.58

	 

	The alternative to ignoring the most pressing problem in monetary theory is to get serious about modeling meaningful wage rigidity. It should be encouraging that the necessary content of any serious effort has been understood by practitioners for a long time. During the century and a half since the Second Industrial Revolution, rational workplace exchange has suppressed wage recontracting for an ever-increasing share of the global labor force. MWR, formally derived, implies that LEV labor-market opportunity costs are chronically and variably below labor’s marginal value product. Chronic continuous-equilibrium wage rents have pushed workers off their notional market-supply schedule, thwarting optimization at the leisure-consumption margin. In large, complex workplaces, employees instead optimize their discretionary OJB with respect to axiomatic preferences. Recognition of such conduct is today being forced into mainstream macro theory by behavioral economists. 

	 

	MWR uniquely microfounds the macro channel that, when combined with sufficiently adverse shifts in nominal demand, induces recognizable recession-sized jumps in involuntary job loss. (Recall Table 1.1) Stepping back, it is easily seen that a distinguishing TVGE innovation has been to insist upon preferences and technological constraints that are truly axiomatic. Taking that central tenet of formal modeling seriously would enable mainstream theorists to identify wage recontracting as the overarching problem in modern stabilization-relevant monetary modeling. Moreover, mainstream economists must take care to understand that the reconstruction of labor supply to accommodate workplace exchange and its rational suppression of labor-price recontracting is rooted in rational behavior, consistent with accepted practice in modern economics. Rational choice powerfully organizes the model coherence that, along with stabilization-relevance, has been promised and delivered in the GEM Project.

	 

	Literature.  Postwar macroeconomists’ analysis of labor pricing, conducted within the mainstream SVGE framework, has featured two interrelated lines of inquiry, 

	
		The existence and explanation of directional asymmetry in nominal wage change, i.e., that a significant share of money wages are upward, but not downward, flexible; and

		The determinants of nominal wage change, with emphasis on the proper role of labor-market conditions and product-price inflation.



	 

	Franco Modigliani (1944) identified the first problem set as the keystone of Keynesian analysis, motivating mainstream stabilization thinking in the early postwar period. It was, however, the second problem set that has generated the most fierce academic debate, sequentially motivated by the finding by A.W. Phillips (1958) of a relatively stable inverse relationship between unemployment and the rate of money-wage change for a century of U.K. data, the introduction by Edmund Phelps (1968) and Milton Friedman (1969) of the natural rate of unemployment into the labor-pricing equation, and Robert Lucas’s (1972) use of wage-price dynamics to demonstrate macro implications of the class of rational expectations hypothesized by John Muth. Over more than a half century, the capacity to accommodate fundamental macro innovations has made the Phillips curve the single most controversial relationship in macroeconomics.

	 

	The most consequential development, in that it destroyed the working consensus constructed around the Neoclassical Synthesis and eventually banished Early-Keynesian thinking from serious macro research, was the broad acceptance of Lucas’s formulation of expectations. The new restriction on how to properly do macroeconomics rendered adaptive expectations unacceptable and scrapped the stop-gap Neoclassical Synthesis. But the new consensus came at significant cost. Once reworked to substitute full-information inflation expectations for catch-up to past price change, the Phillips relation became incapable of producing the sort of wage-price inertia evident in the data. Absent inertia, nominal shocks generate unrecognizably abrupt adjustments. Helping theorists climb out of the restrictive SVGE box, this chapter has shown that the New-Classical reworking of the Phillips model is fundamentally flawed. Generalized exchange informs a much superior version, formally rehabilitating wage catch-up to past inflation, reworking the influence of labor-market conditions on labor pricing in order to accommodate two heterogeneous venues of wage determination, and microfounding meaningful wage rigidity. The derivation of the MWR version of Modigliani’s wage-rigidity keystone, not the rationality restriction on expectations, motivates the coherent, stabilization-relevant specification of Phillips wage dynamics produced in this chapter. 

	 

	Workplace-Marketplace Synthesis.  Early-Keynesian macroeconomics, organized by the stopgap Neoclassical Synthesis and always featuring some form of wage rigidity, was demonstrably useful to stabilization policymakers. But, given that the postwar theorists continued working wholly within a single-venue (marketplace) framework, meaningful labor-price rigidity could only be assumed, never derived. The Neoclassical Synthesis, as a result, was fundamentally flawed, depriving the Early Keynesians of the analytical anchor of model coherence. For many theorists of the generation that followed, incoherence was too high a price to pay for endogenous involuntary job loss.

	 

	Once stabilization irrelevance is also recognized as too-high a price to pay for the comfort of familiar SVGE modeling, the modern New Neoclassical Synthesis will be seen (like the original version) as a way-station rather than a final destination. The hard fact is that mainstream coherent modeling is inherently inadequate to the task of informing monetary authorities. Rigorous, stabilization-relevant modeling requires the generalization of exchange. Macro thinking must accommodate what is known about the management of complex enterprises, extending the formal economic method to optimizing, price-mediated workplace exchange anchored by intertemporal general equilibrium. 

	 

	The necessary scope-of-exchange innovation will be resisted. The beautiful coherence of the SVGE model class makes it especially dear to macro theorists. But that intricate market-centric framework has become, in the aftermath of the Second Industrial Revolution, the enemy of stabilization relevancy. The huge welfare cost of recession, stagnation, and depression cannot properly explicated by continuous single-venue equilibrium. We must let go of the wonderful universal equality of the wage paid, the value of labor’s marginal product, and the value of labor’s time. Stabilization-useful theory cannot, with apologies to Lucas as well as the New Keynesians questing after the Super Friction, take neoclassical (SVGE) labor supply seriously.

	 

	 

	
Notes

		[←1]
	 Lucas (2001, p.18, emphasis his) has described his famous JPE (1969b) article with Leonard Rapping, which effectively fired the first shot in the anti-Keynesian New Classical revolution by reorienting cutting-edge study of employment dynamics from income to substitution effects, as “writing down a labor supply curve and taking it seriously!”
 

	[←2]
	 Samuelson later called the early Neoclassical Synthesis “Model-T Keynesianism”. 
 

	[←3]
	 The stronger Rational Expectations Hypothesis (REH) endows agents with full model information, providing them with perfect foresight. It is a mystery why the REH was ever understood as more than a Ptolemaic convenience.
 

	[←4]
	 The book’s principal innovations are generalized rational exchange and the constraints it imposes on labor pricing, optimizing decision rules, factor-income distribution, and the use of labor time. Building on that framework, endogenous pure profit becomes the critical determinant of the expected returns required to undertake new investment, influencing aggregate demand, capital accumulation, inter-venue labor transfer, and economic growth. (See Chapter 6.) The remainder of TVGE aggregate supply (most notably population and technology) is provided, along with the fundamental structure of aggregate demand, by existing (New Keynesian) macro textbooks. Notable examples include Bénassy (2012), Carlin and Soskice (2006), and Heidra and van der Ploeg (2002). The monetary-policy rule, the third part of the modern macro modeling, is considered in some detail in Chapter 10.
 

	[←5]
	 The original Phillips problem was the nature of the relation between wage change and unemployment, the cyclical behavior of which is largely motivated by the incidence of involuntary job loss. Resolution of persistent, fundamental questions about that relationship informs our understanding of the discretionary management of total spending. Fellner (1976, pp. 51-52) got it right: “What is needed is a distinction between unemployment that can and unemployment that cannot be reduced by expansionary demand policies over a reasonable time horizon.” Issues associated with the specification of the natural rate of unemployment are postponed to Chapter 6.
 

	[←6]
	 From Taylor (1999, p.1013): “For most workers in medium to large sized firms, wages (including benefits) are normally adjusted at rather long discrete intervals, most commonly once per year.” Stable employer-employee relationships are the rational workplace arrangement in technological environments enabling management and workers to exploit the productivity gains inherent in task specialization and investment in firm-specific human capital, restricting the analysis to the large-establishment venue. Of course, in order for the fixed-period restriction to be characteristic of coherent general-equilibrium modeling, wage recontracting must be rationally suppressed. It is illustrative of the actual practice of wage setting in large corporations that, when I was Chief Economists for a large bank, I would once a year receive a telephone call from the human-resources department asking me the percent change in the CPI over the previous 12 months. 
 

	[←7]
	 To simplify the notation, all rates of change are normalized to the length of the catch-up period, ķ.
 

	[←8]
	 Intergenerational complications turn out to be unimportant.

	[←9]
	 Having made the free-rider point, which tellingly supports the operational superiority of catch-up over expectations, the analysis now assumes it away. The remainder of the analysis (except for footnote 15) posits the existence of some costless mechanism to apportion the costs involved in implementing the expectations strategy.
 

	[←10]
	 In an open economy, the wage-setting arrangements can additionally include denominating part or all of the wage in foreign currency.
 

	[←11]
	 Weeks (1976), p.23. Tentative microfoundations for the Xerox wage policymaking can be found in the early (moral-centric) efficiency-wage models. See Solow (1979), Annable (1977, 1984, 1988), Akerlof (1982), and Wood (1978). 
 

	[←12]
	 Recall that, for analytic convenience, mean stationary inflation (pM) is measured over the adjustment period ķ.
 

	[←13]
	 The wage premium (WPj(t)–Wn(t)) combines with wage rent (Wnj(t)–Wm(t)) to explain the rational dynamic deviation of LEV labor pricing from market-opportunity cost.
 

	[←14]
	 Condition (4.6) makes clear that conducting the optimization exercise in inflation-adjusted, rather than nominal, terms would make no difference in the results. 

	[←15]
	 After this section, the relationship is relaxed to pN representing a credible central-bank restriction on actual trend price inflation (pT), for some purposes still allowing pN and pT to be used interchangeably.
 

	[←16]
	 The Phillips formulation in equation 4.8 is provisional. GWET will be used later in this chapter to derive a two-venue version that is consistent with optimizing employer-employee behavior organized around continuous economic equilibrium while imposing tight structure on estimating-equation coefficients. It should be also be noted here that wage determination conducted in discrete time requires some care in interpreting model time parameters. The dependent variable (w(t)) denotes the wage-adjustment decision taken at time t that governs the change in nominal compensation from t to t+1. When calculating the real-wage (wR(t)), given satisfied expectations, p(t+1) is the appropriate deflator. Interesting earlier analyses of wage stickiness include the “relative contracting model” of Fuhrer and Moore (1995) as well as models by Blanchard and Katz (1999) and Holden and Driscoll (2003). 
 

	[←17]
	 It is noteworthy that a continuing (as opposed to latent) role for expectations in wage-setting arrangements usually occurs when inflation regimes are difficult to forecast, implying economic instability and poor central-bank credibility. In such circumstances, the more active use of expectations in compensation adjustments is little help to a monetary authority wishing to reduce disinflation costs. Note also that wage-setting mechanics are influenced by whether or not workers are organized. With organization, persistent difficulty identifying the inflation regime implies that the union and management need to reach a series of agreements with respect to mean inflation. (See Chapter 7.) As has been noted, absent a union, wage-setting arrangements are complicated by the free-rider problem, forcing the firm to invest in managing its employees’ perceptions with respect to changes in the inflation regime.
 

	[←18]
	 Correspondence (2007) from Olivier Blanchard to the author.
 

	[←19]
	 Rudd and Whelan (2005) tested the “natural compromise” hybrid approach, finding little support for an important role played by forward-looking adjustments.
 

	[←20]
	 Not using the rational-arrangements model to guide and interpret empirical analysis has had substantial costs. In an important example, modern theorists have been prevented from adequately understanding the causes and consequences of the stagflation decade that began in the middle 1970s – an episode that ranks only behind the 1930s depression in macroeconomic significance in the 20th century. (See below.)
 

	[←21]
	 Menu-cost models are the best-known microfounded description of endogenous lagged timing of product-price changes, putting some rational decision-making content in the staggered price-setting of the simple Calvo model. (See, for example, Mankiw (1985)). Some economists, as noted in Chapter 1, remain reasonably skeptical whether the menu-cost class is sufficiently robust to be useful in the applied analysis of quantity adjustments that include involuntary job loss. See also Woodford (2003), p.142.
 

	[←22]
	 The rational role of inflation catch-up in periodic wage determination is badly understood, even by New Keynesians. From Carlin and Soskice (2006, p.160): “The key point to highlight is that although the inertial or backward-looking Phillips curve matches the empirical evidence concerning inflation persistence, it has a major shortcoming. Because it rests on ad hoc assumptions – in particular about the inflation process – rather than being derived from an optimizing micro model of wage or price setters’ behaviour, it does not allow a role for ‘credibility’ in the way monetary policy affects outcomes.”
 

	[←23]
	 To reiterate, wage stickiness was typically rooted in catch-up to inflation that had already occurred, which Early Keynesians misleadingly named adaptive expectations. In coherent SVGE modeling, inflation catch-up (despite being rationally motivated in Part I) cannot suppress wage recontracting and, consequently, cannot induce involuntary job loss and policy-relevant business cycles. 

	[←24]
	 The great Early Keynesians were not naïve. They were deeply unhappy with relying on free parameters to specify necessary wage rigidity. They understood that their Neoclassical Synthesis could never be more than a stopgap explanation of instability. Coherent theory is not optional, a fact that Samuelson (1986, p.163) readily acknowledged: “… you can’t be a pure empiricist; you’ve got to have a systematic way of thinking about things.”
 

	[←25]
	 In the remainder of this section and the next, the large- and small-establishment venues are posited to be effectively aggregated. The assumption anticipates the macro aggregation analysis of Chapter 5.
 

	[←26]
	 See Kerr (1977), p.24. Recall that bundled Źj occurs in two types of workplaces: those offering class-II jobs and those offering class-I jobs in small, nonunion establishments. 
 

	[←27]
	 The frequently employed analogy is spot markets for commodities. See Lucas and Rapping (1969) for an early attempt to orient macro theory around spot-market labor pricing.
 

	[←28]
	 The supply-demand mechanics of competitive labor market are well understood by economists and do not need elaboration here. Recall that the compact TVGE model posits that labor is homogeneous until hired and trained, at which point the homogeneity becomes firm-specific; that workers cannot borrow or save; that employees and employers are risk-neutral. Firms maximize expected profits; workers maximize expected utility rooted in stable, well-motivated preferences that include a desire for (subjective) fair treatment by management; and both form expectations rationally. Technology is fixed, with useful heterogeneity introduced via a bimodal division. One class of homogeneous establishments is characterized by large scale and input specificities that generate workplace information asymmetries and imperfect worker monitoring. The other homogeneous class demonstrates small scale, the absence of specificities, and cost-effective labor supervision.
 

	[←29]
	 More specifically, Δμ>0 denotes government action that puts upward pressure on wages paid in the small-firm venue (most likely, an increased statutory minimum); Δμ<0 exerts a negative influence. 
 

	[←30]
	 If the market price-discovery costs are consistent with SVGE decision-rule equilibrium, none of the unemployment can result from involuntary job loss. Such employment loss is never meaningful in SVGE circumstances, as employees who desire to remain in the labor force would always accept wage cuts that do not violate their opportunity costs in order to retain their jobs.

	[←31]
	 Doeringer and Piore (1971), p.29. For elaboration in the context of TVGE modeling, see Chapter 8. 
 

	[←32]
	 Real wages that inform rational large-establishment decision-making are deflated by consumer prices. General LEV wage dynamics simply substitute endogenous rn(t) for baseline (exogenous) rn in both the nominal and real intertemporal wage equations. 
 

	[←33]
	 It additionally facilitates the (shorter-term) analysis to hold the various composition weights constant.
 

	[←34]
	 Recall that the dependent variable (w(t)) denotes the wage-adjustment decision taken at time t that governs the change in nominal compensation from t to t+1. Calculating the real wage decision, given satisfied expectations, pt+1 is the appropriate timeframe of the deflator
 

	[←35]
	 Rational firms adjust employment such that the real wage equals labor’s marginal product. Relative sector size is defined in terms of relative labor income: WH=WnHn+WmHm and WnHn=Φ(WH), where W stands for the aggregate wage rate, H denotes aggregate labor hours worked, and 1≥Φ≥0. It is additionally assumed that the continuous-time labor-pricing behavior in the nonspecialized venue is synchronized with the discrete wage adjustments in the specialized venue.
 

	[←36]
	 Meanwhile, the absence of central-bank credibility, i.e., characterized by persistent errors in agent inflation-regime expectations, implies nonsystematic money non-neutrality. The absence of credibility is almost always characteristic of a rising inflation regime. Moreover, in another TVGE-consistent friction, workers are at a disadvantage in interpreting central-bank regime changes, producing inertia in wage dynamics. 
 

	[←37]
	 Lucas and Sargent (1978, p.70) have argued that equilibrium business cycle theory “directs attention to the necessity of thinking of policy as the choice of stable ‘rules of the game,’ well understood by economic agents.” The generalized-exchange Phillips curve implies that the central bank should move quickly to temper nominal shocks within the context of providing credible, stable rules of the game.
 

	[←38]
	 Moreover, in the new Phillips version, anticipated regime changes weaken persistence, as wage-setting arrangements are recalibrated to the expected new monetary circumstances. In their examination of actual hyper- and high inflations, Fischer, Sahay and Vegh (2002, p.877) concluded: “Inflation inertia – defined either as the mean lag length or the median lag length of an autoregressive process – falls as the level of inflation rises. The evidence supports the notion that nominal rigidities are weakened as inflation reaches higher levels.” They additionally elaborate on the nature of the weakening of nominal rigidities: “The main reason is that, as inflation increases, the length of contracts becomes shorter and/or more contracts and prices are denominated in foreign currency.” (p.859)
 

	[←39]
	 It should also be noted here that a breakdown in Ҝj durability, which in the GWET occurs in response to inadequate firm-specific residual rents and consequent job destruction, implies bi instability during periods of significant downsizing.
 

	[←40]
	 If the quantitative macro models had been built “bottom up” from optimizing workplace equilibrium, their capacity to explain both the existence and absence of stagflation would have been substantially improved. Combining the large- and small-establishment wage dynamics consistent with general workplace equilibrium in the context of a substantial oil-price shock and a relatively compact wage structure would generate, via rational catch-up, substantial wage-price inertia at high unemployment that characterized the 1970s stagflation. Furthermore, as wage rents increased during the decade that followed the original shock and the wage structure became more dispersed, pushing down large-firm residual rents, job destruction (downsizing) increased and Ҝj recalibrations (wage givebacks) eventually occurred. In the sharply more dispersed wage structure of the mid-1980s to the present in the United States, an upward oil-price shock is no longer sufficient to support stagflation. Instead, the worker-adverse terms of trade shift will, in such circumstances, generally depress real wages. For elaboration, see below.
 

	[←41]
	 Also note that, in an estimating equation, price inflation specified to be contemporaneous with the dependent variable (wage growth), typically used as the first term in lagged inflation, is identified as the weighted rate of change in SEV product prices. 
 

	[←42]
	 Given initially unchanged productivity growth, an increase in wage rents (e.g., resulting from adverse terms-of-trade shifts) will reduce residual rents, depressing investment and research/development, and eventually slow γnT. The GWET asserts that, in the circumstances of the 1970s in the U.S., the relatively rapid commodity price inflation would lead to greater dispersion in the wage structure, stagflation, and a slowdown in productivity.
 

	[←43]
	 Part I demonstrated that inflation catch-up itself, not as a proxy for expectations, is a rational determinant of periodic nominal wage adjustment. In early postwar Phillips empirical work, where “adaptive expectations” were proxied by actual lagged inflation, catch-up fit the data exceptionally well.

	[←44]
	 The virulent price-wage-price spiral, insensitive to high unemployment, made the for-convenience assumptions of the Neoclassical Synthesis about the nature of nominal wage rigidity badly out of step with real-time concerns of stabilization policymakers. 

	[←45]
	 The latter were in turn concentrated in construction where the craft unions controlled employment.
 

	[←46]
	 The merchandise import deflator was additionally shown to have a significant, but less important, effect on inter-industry wage dispersion. Higher unemployment played no discernible role.
 

	[←47]
	 Other political and economic shifts relevant to labor and product pricing around the period of the great stagflation should be noted. Wage-price controls were imposed in the United States 1971, changing the time distribution of inflation. Global recession also encouraged the spread of protectionist measures. In the U.S., there was a brief surcharge on imported autos, trigger prices on Japanese and European steel, and voluntary quotas imposed on the import of shoes, textiles, and television sets. Moreover, labor productivity gains decelerated significantly from the immediate postwar period. Average annual (nonfarm) productivity growth was 1.3% from 1973 to 1989, half the 2.6% annual average from 1950 to 1973. And, finally, the highest reaches of monetary policy in the United States were not wholly cognizant of the true nature of the wage-price processes at work during much of the 1970s, contributing to ad hoc central-bank decision-making.
 

	[←48]
	 Recall that always-rational catch-up is combined with the conditional use of inflation expectations. 
 

	[←49]
	 Such circumstances must instead push down labor prices. Macroeconomists who properly respect SVGE coherence will find themselves in the awkward position of arguing that the natural rate of unemployment in the early 1980s exceeded 10%. Positing a rational matching process to be that slow lacks any shred of plausibility.
 

	[←50]
	 Adequate theories do cannot pick and choose what evidence to recognize; inconvenient facts cannot be simply dismissed. That principle, it should be noted, is surprisingly controversial. For example, prominent SVGE theorists Chari, Kehoe, and McGrattan (2009, p.243) have argued: “The tradition favored by many neoclassicals (including us) is to keep a macro model simple, keep the number of parameters small and well motivated by micro facts, and put up with the reality that no model can, or should, fit most aspects of the data.” 
 

	[←51]
	 Do SVGE theorists believe that half the work force perceived a credible inflation regime while half did not?
 

	[←52]
	 It should be noted that in the 1970s the economists at the Federal Reserve Board of Governors were working on an improved model of labor pricing, which anticipated efficiency-wage theory and provided a robust explanations of stagflation and the subsequent downsizing of good jobs. See Annable (1980, 1984).
 

	[←53]
	 The rational generalized-exchange response to labor-adverse real shocks furthermore indicates the existence of a macroeconomic configuration that is the mirror image of stagflation, here named anti-stagflation. The combination of unusually low wage-price inflation and low joblessness is produced by the same class of chronic shocks, but in opposite directions, as stagflation: (a) ΔþŁ(t)>0, (b) ΔγnT>Δrn, (c) Δμ<0, and (d) ΔΦ<0. That set of chronic disturbances reduces wage rent without job destruction. Shrinking rents are consistent with both lower UN(t) and inflation as well as higher output, shifting the Phillips curve down and to the left. Diminished price inflation then feeds back into LEV wage determination, further contracting wage rent and favorably shifting the relation between wage growth and joblessness. The labor market becomes more efficient. Anti-stagflation effects, resulting from favorable (to workers) terms-of-trade shifts, more efficient government intervention, or an acceleration of labor-productivity growth, cannot persist indefinitely. Reference wages will eventually adjust upward, or offsetting shocks will occur. But the baseline phenomenon clearly can persist for a substantial period.
 

	[←54]
	 Annable (1984) has demonstrated that the U.S. inter-industry wage structure was relatively compact (i.e., wage rents were relatively low) at the end of the long 1950s-1960s virtuous cycle and its robust productivity growth. Rents could increase significantly before triggering permanent job loss sufficient to induce rational Ҝj recalibration.
 

	[←55]
	 See, for example, Sachs (1979), Malinvaud (1982), and Bruno and Sachs (1985).
 

	[←56]
	 Outside the United States, many governments exploited established institutional mechanisms to directly influence the recalibration of employee reference standards. A number of economists, largely European, have proposed the Corporatism Hypothesis that asserts the direct intervention of government into centralized collective bargaining, internalizing negative externalities in the formal wage bargaining process, improved national macro performance during the global stagflation crisis. See Chapter 7.
 

	[←57]
	 If it does violate opportunity costs, the worker quits; and the job separation is voluntary. 
 

	[←58]
	 Gali (2010), burdened with a topic (monetary policy and unemployment) that affords little place to hide, provides the only modeling of nominal wage rigidity in the fifteen hundred pages of the 2010 Handbook of Monetary Economics. His SVGE treatment amounts to little more than drawing attention to the cyclical behavior squeezed out of voluntary joblessness by S/M/B theorists and positing implausible restrictions, usually of the Calvo (1983) variety, on the incidence of wage recontracting. Gali’s S/M/B analysis cannot accommodate involuntary job loss, implying endogenous cyclicality must be sufficiently mild never to generate forced employment separation. Nor does he confront the requirement (in part to weed out convenient implausibilities) that continuous-equilibrium modeling derive significant restrictions from model primitives. His policy-relevancy results from free parameters that ultimately differ little from those used by the Early Keynesians. The critical assessment largely results from Gali having done his job. His inattention to the most critical issues of labor pricing accurately portrays the low status of wage rigidities, once recognized as the centerpiece of macro theory, in modern mainstream thinking.
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	CHAPTER FIVE

	VENUE AGGREGATION, 
GENERAL EQUILIBRIUM, 
AND APPLICATIONS

	 

	Rational firms and households are tractably aggregated in this chapter, a critical step in the construction any macro model. The key to the exercise is the generalized-exchange requirement that meaningful aggregation be restricted to no fewer than two (marketplace and LEV workplace) venues of optimizing transactions. The two-venue minimum preserves critical technological heterogeneities between large, specialized firms and their small counterparts rooted in the Second Industrial Revolution. The former, characterized by costly, asymmetric workplace information and routinized jobs, must internalize labor pricing. The latter demonstrate cost-effective direct employee supervision or Class-II employment and can be simply subsumed into the familiar, broad market venue of exchange that prices and allocates most goods and services.

	 

	The chapter is divided into seven parts. The first section aggregates LEV workplaces while preserving micro-equilibrium properties of existence, stability, uniqueness, and economic meaningfulness. The second extends the aggregation exercise to the marketplace venue and models inter-venue interaction. A tractable version of two-venue continuous (decision-rule) general equilibrium is outlined. Next, a number of labor-related implications of two-venue modeling are considered, including frictional and involuntary unemployment, reservation wages, market and firm-specific hiring queues, quits, and hysteresis. In the fourth section, the TVGE theory is used to interpret some longstanding controversial macro facts, including the ubiquitous violation of the law of single wage, the employment volatility puzzle, the nature of longer-term unemployment, and the Dunlop-Tarshis challenge to Keynes. The fifth analyzes, as monetary phenomena, depression and stagnation. The former builds on Bernanke’s benchmark model, while the latter uses Malinvaud as its primary link to the existing literature. The sixth section examines the unique role of financial institutions in market-failure macro-mechanics, identifying a second critical TVGE meta-externality. Finally, there is a conclusion. 

	I.  Workplace Equilibrium

	This section has two parts. First, the conditions producing existence, stability, uniqueness, and economic meaningfulness of individual large-establishment workplace equilibrium are summarized. Second, the micro analysis is used to motivate venue aggregation. 

	Single-Establishment Workplace Equilibrium

	Existence.  The generalization of exchange in Chapter 2 identified conditions sufficient to support the existence of baseline single-establishment workplace equilibrium. They include:1

	
		Maximization of employer profit and employee utility;2 

		The absence of a 1-1 technical correspondence of Xj and Hj;

		Job separation into Class-I (ỎN/Ỏ<Ỉf/Ỉ) and Class-II (ỎN/Ỏ≥Ỉf/Ỉ); 

		The axiomatic bimodal separation of technology, rooted in (a) large establishments characterized by production scale and input specificities that result in costly, asymmetric workplace information and routinized jobs and (b) small establishments characterized by scale and input specificities that permit the effective monitoring of employee on-the-job behavior;

		A bimodal separation of initial household endowments of financial assets, with most deriving a small share of their income from wealth and the remainder deriving a large share. 



	 

	The critical technical and endowment assumptions have strong empirical support. They have been shown to imply, for the jth large establishment offering Class-I jobs, the existence of both a well-defined reference wage for its workers (Wńj=sup Ҝj) and a well-defined efficiency wage (Wnj) for its compensation policy (max Źj/Wj)). Once derived from rational behavior, unbundled workplace exchange (in the range Wj≥Wm) equilibrates the reference and efficiency wages, producing a rest period (at Wj=Wnj=Wńj=sup Ҝj, Źj=Źnj) in the space of intra-firm decision rules. Baseline LEV profit-seeking is consistent with downward-rigid labor pricing over business cycles, chronic labor rents, and rationing of jth-venue jobs. In Chapter 3, the hold-up problem, influencing profit expectations that govern firm capacity decisions, and implicit wage cartelization combine to make Ҝj (and the labor rent it implies) durable for substantial periods of time.3

	 

	Stability.  Chapter 2 also demonstrates that the unbundled WER characteristic of LEV workplace equilibrium exhibits a critical asymmetry. A positive compensation shock (the wage paid increasing from Wnj) has no effect on Źj, making a labor-price increase from the efficiency wage inconsistent with profit-seeking. There is no problematic gift-exchange. By contrast, a decrease from Wnj centrally impacts Źj, reducing employee cooperation sufficiently to make wage-cutting inconsistent with profit-seeking. Consistent with empirical work, workers’ deeply rooted urge to reciprocity is manifest only in a tit-for-tat response to wage cuts. 

	 

	The asymmetry imparts stability to LEV workplace equilibrium that is compatible with the widespread reluctance of large firms to reduce nominal wages.4 Both Samuelson’s correspondence principle and the use of comparative statics are supported.

	 

	Uniqueness.  The singular nature of large-establishment workplace equilibrium, closely related to stability, also follows from the central role assigned to the reference wage (Wńj). Employee-employer simultaneous optimization, constrained by unbundled workplace exchange, is organized around a single labor price anchored by uniquely specified reference standards (Wnj=Wńj=sup Ҝj where Ҝj={Wa,Wb,Wc}). Paying more than Wnj, over the range Wj>Wnj, pushes employers into decision-rule disequilibrium; paying less than Wńj, over Wj<Wńj, violates employee equilibrium. The baseline mandate to pay and accept, absent adverse consequences, the unique efficiency/reference wage implies the useful absence of multiple equilibria.5

	 

	Economic meaningfulness.  The economic-meaningfulness standard requires that model solutions be consistent with the broad, evidence-based understanding of how modern, specialized economies actually work, providing an important test for policy relevancy. The continuous workplace-equilibrium narrative locates large-establishment labor pricing inside the firm, requiring the intentional firm-specific construction of mechanisms of exchange and uniquely generating wage market-rigidities sufficient to suppress recontracting and support involuntary job loss. Simply put, the TVGE model class provides the most practitioner-recognized description of labor pricing and use available in coherent economic theory. No other model, including the ubiquitous search/ match/bargain franchise, comes close. (See below.)

	Baseline Workplace Aggregation

	Aggregation theory.  A critical goal of aggregation is macroanalytic tractability, which comes at the cost of information that is lost at each step of the process. It follows that a necessary part of aggregation methodology is the identification of the information subset that, in order for the macro model to have meaning in its proposed applications, must be preserved. Macroeconomists rarely share their thinking, or lack of it, about information loss.6

	 

	
		
				BOX 5.1: Formal economic method and heterogeneity
 
Tractability is a central feature of usable macroeconomic models, making heterogeneity a scarce input to any analysis. Theorists must carefully weigh where to make that investment, identifying its most productive application in elucidating the problem at hand.
 
A crucial methodological choice in stabilization-relevant macroeconomics is whether to introduce large, specialized corporations, with their associated information, technical, and preference restrictions, into the population of firms. Absent that innovation, all firms are the familiar small, yeoman-farmer-type operations with all the simplifications that implies. The critical problem here is that those reductive establishments are inherent market-price takers, providing no coherent room for the meaningful wage rigidity that uniquely provides the rational link between nominal-demand disturbances and involuntary job loss. Only the MWR Channel can microfound stabilization relevancy. 
 
The core choice to invest in bimodal firm heterogeneity is unusual in the macroeconomics literature. Attention has typically been paid to the introduction of heterogeneity that enriches market exchange, including product-market competitive imperfections, cyclical mutations of work-leisure preferences, variations in labor-market information, countercyclical use of arbitrary bargaining power, and variations in human capital. It will be demonstrated that none of those heterogeneities adequately informs stabilization-relevant theory. 
 
If the problem is macro stability, the correctness of the less usual firm-heterogeneity choice is readily apparent with the demonstration that rational behavior within corporations rationally and uniquely generates the MWR Channel.

		

	

	 

	A fundamental concept in the management of information loss is the economic venue. A venue of exchange is defined as a locus of optimizing decision rules plus associated constraints and transaction mechanisms that produces consistent pricing for relevant goods and services. Venues provide limits to meaningful aggregation, preserving critical heterogeneities among interacting rational agents in coherent macro modeling. A strong venue produces constant relative prices; a dominant venue produces higher prices than all other (subordinate) venues. In the TVGE context, LEV firms provide the locus of decision rules that rationally prices point-of-hire equivalent workers higher than the labor market. LEV workplaces are dominant and the marketplace is subordinate, accommodating inter-venue labor-price inconsistency associated with market failures to clear.

	 

	Generalized-exchange theory restricts the aggregation of labor pricing to the now-familiar large- and small-establishment venues. Making room for that axiomatic heterogeneity does relatively little harm to macro-model tractability, while being sufficient to coherently introduce the technological and organizational nature of corporations into macro thinking. The powerful innovation is a wellspring of useful microfoundations, including rational underpinnings for the MWR Channel, involuntary job loss, and the discretionary management of aggregate demand. 

	 

	Aggregation problem.  Economists know that interdependent markets complicate macro aggregation. A disturbance in one creates immediate spillovers in other markets, creating feedback throughout the economy that critically prevents general model decomposability and the use of simple Walrasian adding-up methodology. To maintain single-venue general equilibrium in such circumstances, rational agents must contemporaneously solve excess-demand equations throughout the range of the economy’s markets. The longstanding mainstream commitment to restricting optimizing exchange to the marketplace has made indecomposability the main barrier to coherent, tractable, policy-relevant aggregate-modeling.7

	 

	Providing the SVGE model class the capacity to derive operational stabilization and growth theorems requires aggregation that sufficiently circumvents the critical indecomposability problem. Most modern theorists have swallowed hard and settled on the representative agent.8 The issue then shifts to the capacity of such a truncated analytical framework to preserve adequate information about large, specialized economies (differing, in so many respects, from a collection of self-sufficient farms) to inform policy-relevant explanations and predictions.9 The fundamental choice faced by SVGE theorists has never been pretty. Abandon rational microfoundations (in favor of atheoretic models that using available evidence to inform necessary free parameters) or convince oneself that tractability more than compensates for the badly non-intuitive, consequential restrictions implicit in single-venue representative-agent modeling. The hard fact is that the mainstream SVGE model has been constructed on little more than the hope that suppressing much of what appears descriptively important in economic behavior does not fatally compromise analytic results.

	 

	Enriching the economic method with optimizing, price-mediated workplace exchange greatly enhances macro-modeling power. A fundamental difference between large-establishment workplace and more general marketplace behaviors is that LEV labor pricing demonstrates contemporaneous decomposability.10 The baseline workplace-equilibrium condition was derived for the large, specialized firm from axiomatic model primitives in Chapter 2: 

	(5.1)      max (Źj/Wj)=sup Ҝj,

	  W  

	where the familiar variables are defined in the Glossary.11 The condition implies that each firm rationally solves its labor-pricing problem independently of other establishments, permitting unimpeded causation from Ҝj to Wj and Źj. The characteristic decomposability imparts substantial tractability to the TVGE model class. In particular, LEV labor pricing may be homogenized and added up, with manageable information loss from individual-firm baseline equilibrium.

	 

	Homogeneity.  The function of homogeneity assumptions is to support aggregation and analytic tractability. While substantial homogeneity is always essential for effective macro modeling, TVGE aggregation is constrained by attention to tolerable information loss. In the most compact version of generalized-exchange modeling, homogeneity assumptions are used to impose a singular reference wage on all large firms while still preserving critical characteristics of continuous-equilibrium LEV labor pricing: 

	(5.2)      WJ(t)=sup ҜJ(t)=Wnj(t)≥Wm(t), implying ŹJ(t)=Źnj(t). 12

	 

	In the TVGE model, a set of homogeneity assumptions supports strong-venue LEV aggregation: 

	
		Workers are homogeneous prior to obtaining employment in the large establishment venue.

		Employees in the large-establishment venue are endowed with identical workplace reference standards (ҜJ=Ҝj).13 

		Technology/organization is homogeneous in the large-establishment venue (producing uniformly costly, asymmetric workplace information), homogeneous throughout the small-establishment venue (producing cost-effective labor monitoring), and heterogeneous between the two venues.

		The number of workplaces is finite. 



	Those restrictions are sufficient to impose a single reference wage on all large-establishment workplaces, making the exact aggregation of cooperative worker input in the high-productivity venue a simple scalar of Źj(t)Hj(t). The aggregated rational wage is WJ(t)=Wnj(t). 

	 

	LEV dominant equilibrium is constructed on utility- and profit-maximizing, homogeneous workplaces that can be aggregated while preserving critical characteristics of establishment-specific equilibrium. As elaborated upon below, despite the baseline TVGE model’s chronic violation of the market law of single (labor) price and its accommodation of involuntary job loss, employers and employees in both workplace and marketplace venues experience stable and unique rest points in their decision-rule space, producing a class of general equilibrium that microfounds macro-market failure and operational stabilization theorems. 

	 

	Hicks-Leontief.  The Hicks-Leontief theorem, developed independently by the two estimable theorists, provides a useful test of proper aggregation:

	A group of goods and services can be treated as a single good or service if their relative prices remain constant.14 

	TVGE modeling, with its homogeneity assumptions and decomposable workplace exchange, imposes a singular reference wage (WJ=WńJ≥Wm) on all large establishments. LEV firms comprise a strong venue, the aggregation of which easily satisfies the Hicks-Leontief condition.

	II.  Two-Venue General Equilibrium

	Bimodal firm heterogeneity enables the modeling of dynamic workplace equilibrium constrained by costly, asymmetric information and Class-I jobs. LEV equilibrium, reflecting a rest period in the space of employer-employee decision rules, has two especially compelling model-building characteristics. First, homogenization in support of workplace aggregation is not restricted by indecomposability. Second, workplace equilibrium dominates marketplace equilibrium.

	 

	While the analysis so far has focused on the first characteristic, the second is also critical to the reconfiguration of coherent macroeconomics to be stabilization-relevant. Identifying the marketplace to be a subordinate venue with respect to labor pricing and use solves a lot of heretofore apparently insoluble problems. Given the ubiquity of labor usage and wage income in specialized economies, dominant LEV workplace outcomes broadly constrain decision-rule optimization in subordinate marketplace exchange. Endogenous, inter-venue restrictions on market decision-rule equilibrium enable TVGE accommodation of excess supply and demand.15 The Two-Venue Theorem is validated, and the SVGE decomposability problem circumvented.

	Aggregating Households and Firms

	Homogeneity.  The most tractable version of the TVGE theory confines venue heterogeneity to the production space, facilitating overall-model aggregation. Homogeneous households seek to maximize utility subject to stable axiomatic preferences and initial endowments.16 They dispatch rational agents on two interrelated missions: exchange labor hours for income and exchange income for consumption goods or assets.17 Homogeneous preferences, posited to be sufficiently regular to support representation by utility indicators, govern the variously constrained choices with respect to consumption verses leisure and the degree of on-the-job cooperation. Labor supplied by households is assumed to be point-of-hire homogeneous, but workers’ incomes differ depending on the size of their employer and the nature of their jobs. Households furthermore seek to maximize expected utility from their financial holdings, as profit and interest distributions are exchanged for consumption goods and asset acquisition.

	 

	
		
				BOX 5.2: Advice from Solow, Part II
 
In his iconic “A Contribution to the Theory of Economic Growth,” Robert Solow (1956, p.65) offers some good advice on the use of assumptions, simplifying and crucial, in economic modeling: “All theory depends on assumptions which are not quite true. That is what makes it a theory. The art of successful theorizing is to make the inevitable simplifying assumptions in such a way that the final results are not very sensitive…. A crucial assumption is one on which the conclusions do depend sensitively. It is important that crucial assumptions be reasonably realistic. When the results of a theory seem to flow specifically from a special crucial assumption, then if the assumption is dubious, the results are suspect.
 
The TVGE model class satisfies the Solow conditions. Its simplifying assumptions, including the homogenization and aggregation of households, do not significantly distort its stabilization-relevant “final results”, which are rooted in the existence of a robust MWR Channel derived from optimizing workplace exchange. The crucial stabilization assumptions (costly and asymmetric employer-employee information and routinized jobs) that govern the dominant workplace venue are more than reasonably realistic. They are axiomatic, so broadly accepted by practitioners to need no derivation. The axiomatic nature of the crucial assumptions of TVGE modeling is good news for stabilization-relevant macroeconomics. 

		

	

	 

	Model tractability is best served by adopting standard textbook assumptions for SEV firms, making them autonomous entities that adopt the best available technology and default remaining decisions to the marketplace. Those crude establishments coexist with much more complex LEV corporations, endowing the TVGE production space with a bimodal separation of decision rules, constraints, and mechanisms of exchange. As has been described throughout, one venue is comprised of large specialized establishments offering Class-I jobs, confronting workplace information costs and asymmetries that unbundle their WERs and locate optimal wage setting inside the firm. Rest periods in the space of LEV workplace decision rules are consistent with dominant labor pricing and use. The other venue features small establishments or those offering Class-II jobs that, given bundled WERs induced by effective worker oversight or relatively strong job satisfaction, rationally locate wage determination in the labor market. Homogeneous SVE firms, making no operating decisions, are easily aggregated, absent the loss of significant micro-model information, and subsumed into the much larger subordinate marketplace venue of optimizing exchange.

	 

	Chronic wage rents.  The TVGE model class enriches (relative to SVGE thinking) explication of the tradeoff between consumption and leisure in modern, specialized economies. In particular, the derivation of chronic wage rents from model primitives necessarily frustrates all workers. LEV workers confront rationed hours (WJ>MRSJ), while both SEV employees and the unemployed confront rationed high-wage jobs for which they are qualified. Constrained two-venue general (decision-rule) equilibrium recalls the Early Keynesian modeling of FWGE theorists, including Clower, Patinkin, Barro, Grossman, and Malinvaud. (See Chapter 6.) While those pioneers of stabilization-relevant formal macro modeling focused on implications for consumption, the repeal of Keynes’s Second Classical Postulate broadly influences rational economic behavior, including investment, trade, and government taxation and spending.

	 

	Unlike the SVGE model class, coherent TVGE continuous equilibrium does not require, indeed is inconsistent with, general market clearing. Marketplace decision-rule optimization, once constrained by dominant LEV workplace labor pricing and use, accommodates a broad, stabilization relevant range of market supply-demand disequilibria, notably including chronic excess supply in the labor market. General rest periods in the space of constrained marketplace decision rules, freed from the stringent requirement of simultaneously immediate intermarket resolution of excess demands, accommodates rational learning-based behavior, including time-intensive price discovery. While TVGE markets grope toward more efficient price vectors, agents persist in continuous decision-rule equilibrium. Generalized-exchange theory dismisses the infamous Walrasian auctioneer. TVGE modeling provides room for practitioner-recognizable quantity signals and features price discovery. Intuitive learning happily replaces all-knowing auctioneers.

	 

	Continuous-equilibrium unemployment.  The two-venue general-equilibrium treatment of unemployment has been notably enriched relative to its counterpart SVGE model class. The generalization of exchange microfounds two additional classes of joblessness that, along with textbook frictional job search, are accommodated in marketplace decision-rule rest periods.

	 

	First is the unemployment needed to reconcile inter-venue labor flows, rationed LEV jobs, and continuous economic equilibrium. As modeled in Chapter 3, Harris-Todaro conditions imply that worker movement between high- and low-wage sectors is rationally governed by the labor-price premium and the subjective probability of acquiring a rent-paying job. Equilibrium Lewis-transfer unemployment results and is increasing in both the wage premium and rent-paying job prospects. (See also Chapter 6.)

	 

	Second is the involuntary job loss that results from suppressed LEV wage recontracting colliding with adverse aggregate-demand disturbances. Laid-off employees with recall rights are shown to most likely wait out their joblessness. Meanwhile, the rational behavior of job losers without recall is complicated by costly labor-market information. Time-intensive price discovery is needed to properly calibrate reservation wages in the aftermath of forced separation from rent-paying firms. (See below.)

	 

	Putting the pieces together.  In the TVGE model class, rational agents engaging in labor-market exchange experience continuous subordinate decision-rule equilibrium consistent with chronic, variable excess supply. Macro manifestations of excess labor supply include recession, stagnation, and depression. Mainstream research has been unsuccessful at generating such instability by retrofitting endogenous intra-market constraints on rational SVGE decision rules. Exchange generalization has successfully provided the necessary constraints by recognizing an axiomatic second (workplace) venue. Again recall that such subordinate market equilibrium (given posited wage inflexibility) was modeled by FWGE theorists more than a generation ago. 

	 

	TVGE tractability has been, on one hand, compromised by bimodal firm heterogeneity. On the other, tractability is greatly helped by both the effective absence of the decomposability problem in LEV workplace aggregation and the subordinate status of rational marketplace labor-pricing and use. Fundamental Walrasian questions concerning the properties of intermarket equilibrium are uniquely answered within the generalized-exchange framework.18

	Problematic Axioms

	SVGE-existence restrictions are famously incompatible with actual economies, especially those featuring large corporations. General workplace equilibrium turns out to be a more manageable analytic anchor, enabling robust explanation of available evidence. Generalized exchange accommodates (but does not require) pricing power, incomplete markets, increasing returns, externalities, and joint products. Its critical assumptions, i.e., the existence of costly, asymmetric workplace information, a substantial subset of jobs that are routinized (offering relatively little nonpecuniary compensation), investment in firm-specific (sunk) capital, and employees who prefer fair treatment by employers, are proper axioms that are broadly accepted by practitioners. 

	 

	General workplace equilibrium motivates meaningful wage rigidity capable of suppressing wage recontracting and generating the channel through which adverse nominal disturbances induce involuntary job loss. That second venue of rational exchange enables the explanation and prediction of a wide range of rational macro phenomena that are inherently incompatible with SVGE modeling.

	 

	Particularly interesting, once market decision rules are constrained by dominant workplace-equilibrium labor pricing, solving multi-market excess-demand equations becomes more tractable. Markets are no longer expected to enable agents to complete all their desired trades at going market prices. The bedrock economic method of optimizing price-mediated exchange, once extended to intra-firm transactions, is consistent with chronic excess labor-market supply and its associated inter-market spillovers. Workplace efficiency dominates marketplace efficiency, informing a tractable analytical framework within which theorists can powerfully model, consistent with continuous equilibrium, the wage rigidity, the quantity (good-job) rationing, and the causal real-side consequences of nominal disturbances that are universally characteristic of modern, specialized economies.19

	 

	
		
				BOX 5.3: Assumptions and axioms
 
In a contribution that ranks among the greatest in the history of economics, Arrow and Debreu (1954) identified the restrictive assumptions needed for single-venue general equilibrium to exist.
 
Arrow and Debreu elegantly identified conditions that assure the SVGE system of excess-demand equations has a market-clearing solution, including: (a) the absence of increasing returns; (b) the absence of joint products or externalities in production or consumption; (c) universal price quoting (implying the existence of forward markets for all final goods and services); (d) universal price taking (implying the absence of pricing power in all product and factor markets); and (e) gross substitutability of all goods (implying that an increase in the price of one good always produces a positive excess demand for at least one other good). Stability and uniqueness, much more problematic than existence for SVGE modelers, have eluded formal proof.
 
Arrow and Debreu, of course, never argued that their requirements actually characterize modern economies. They saw them as necessary conditions, not axioms upon which operational theorems can be derived. Yet, as the SVGE model class has been inexorably pushed forward as the proper framework for policy-useful macro analysis, the conditions have morphed into shadow axioms. Overt SVGE limitations on the capacity to explain labor pricing and use are instructively illustrated by the universal price-taking and price-quoting that require that all goods and services be priced in competitive markets, a restriction incorporated into the ubiquitous search/match/ bargain model that has been widely put forward as stabilization relevant. (See below.) It is, however, broadly understood by practitioners that worker cooperative input on the job, in the context of inherently costly, asymmetric workplace information, cannot be adequately observed, priced, or exchanged in the marketplace. Labor hours, which markets can measure and exchange, are an acceptable proxy for cooperative input (Έ) only if employee OJB is cost-effectively monitored (Źj=Źɱj) or otherwise effectively managed. By definition, SVGE theory has no capacity to model the generalized exchange that developed in the aftermath of the Second Industrial Revolution.
 
The point is important and deserves emphasis. SVGE thinking is inadequate to the task of stabilization-relevant modeling of optimizing exchange in modern, specialized economies. Imagine that Debreu’s (1959) research program to motivate SVGE modeling with intuitive assumptions (e.g., endowing commodities with delivery dates, location, and a context of relevant random events) had been tractably realized. The core model’s fundamental limitation (i.e., its restriction of exchange to the marketplace) still confines it to being no more than a special case of TVGE analysis as well as a deeply misleading description of stabilization-relevant macrodynamic behavior. Moreover, in a great irony, it has become clear that clinging to the familiarity and comfort of SVGE thinking threatens the mainstream status of the formal economic method.

		

	

	Mechanisms of Exchange

	Economic theorists generally ignore exchange-organizing processes in both the (spontaneous) marketplace and (intentional) workplace venues. While not surprising, the model-building choice is consequential. It has damaged mainstream explanatory and predictive capacities, particularly with respect to the policy-relevant topics of employment and inflation. Mechanisms of exchange set prices and arrange what is exchanged for what, where the exchange occurs, and when. SVGE theory suppresses much of what is widely known about those essential economic processes.

	 

	Mechanisms of workplace exchange.  Workplace mechanisms that arrange and price the exchange of worker cooperative input for monetary compensation are globally apparent in specialized economies. Large departments responsible for human-resource management and compensation administration, operating under the direction of firms’ profit-seeking leadership, are never absent in large establishments.

	 

	Tasks of those departments include identifying worker preferences and assessing the likely OJB feedback in response to a range of personnel practices. Within the context of the firm’s working model of its employees, department administrators set wages and construct/administer workplace rules and procedures, perhaps subject to a formal bargaining framework with representatives of employees. (See Chapters 7 and 8.) The global ubiquity of such LEV workplace-exchange mechanisms, promoting the perception of fair treatment on the job to elicit employee cooperation with the goals of his/her employer, strongly supports workplace-equilibrium analysis.

	 

	From John Dunlop (1988, pp. 47-48): “Every workplace of size that persists over time develops and in turn is governed by its industrial relations system. Such a ‘web of rules’ emerges irrespective of labor organization or collective bargaining; no continuing workplace is ever truly unorganized. While there are literally scores of these rules in any workplace, the following headings provide some indication of their principal features: (1) Wage level and job classification structure and method of wage payment; (2) Fringe benefits: holidays, vacations with pay, health and welfare, pensions, et cetera; (3) Internal labor market movements: hiring, transfers, promotions, temporary layoffs, leaves, permanent layoffs, retirement; (4) Hours and shifts, over-time and premiums; (5) Manning rules; (6) Safety and health; (7) Discharge and discipline; (8) Dispute resolution procedures; (9) Status of worker and management (and government) organizations and representatives; (10) Special rules shaped by the particular technology or markets.” 

	 

	Mechanisms of marketplace exchange.  In constructing their iconic model of single-venue general equilibrium, Arrow-Debreu resorted to a fictitious information processor that provides a set of prices for which aggregate excess demand for all goods is zero. Translating that central processor into recognizable marketplace-exchange mechanisms is much more problematic than identifying their easily observable workplace counterparts. Simply put, SVGE thinking has no companion model of what or who sets prices or arranges exchange. Whatever the mechanism, it must be powerful, performing tasks that are orders of magnitude more difficult than those assigned to personnel departments. SVGE modeling requires, for example, the unspecified mechanism to endow all agents with complete information on current and future prices for all goods, while also enabling them to buy and sell as much as they desire at going prices.

	 

	Economists have sporadically worked on a plausible account of how competition produces multi-market equilibrium. Walrasian tȃtonnement and continuous recontracting are understood to be inadequate explanations.20 Exploration of alternative mechanisms such as random-meeting or specialized markets is in its infancy but also do not appear sufficiently robust to perform the extraordinarily difficult tasks that Walrasian equilibrium asks of any organizational process that sets prices and arranges transactions. Meanwhile, in the TVGE model class, optimizing workplace exchange powerfully constrains market decision-rule equilibrium, allowing rational agents to operate in continuous market-clearing disequilibrium and thereby substantially reducing the burden on market-exchange mechanisms. In circumstances of chronic and variable market failure, individuals are best understood as engaged in rational “groping” (via cost-effective learning mechanisms) toward the market-price vector that is most consistent with constrained efficiency of generalized exchange.

	Final Word on General Equilibrium

	Robert Kuenne (1963, p.12) wrote clearly about general-equilibrium modeling, earning this section’s final word. While speculating about the future of his specialty, he wrote “… there exists the possibility that in the future these general systems will be able to yield operational theorems by virtue of some Newtonian breakthrough in the area of multivariable analysis or, less fancifully, by simplifications of the interrelationship among the variables.” A half-century later, a powerful simplification of variable interrelationships has been provided by generalizing price-mediated exchange, motivating a synthesis of workplace and marketplace decision-rule equilibria that microfounds stabilization-relevant aggregate modeling.21 Unlike the mainstream use of the blunt representative household to simplify critical macro relationships, the dominant second venue is consistent with Solow’s advice (Box 5.2) on proper aggregation. The critical assumptions governing workplace exchange are axiomatic and therefore easily satisfy the mandate to be “reasonably realistic”.

	III.  Macro Implications: Unemployment

	Generalized-exchange modeling provides especially enriched accounts of the nature of joblessness in continuous decision-rule equilibrium. Despite generally available SEV jobs, much of the working-age population experiences labor-market failure. Many workers who are employed in the rent-paying venue have been pushed off their supply schedules and are frustrated by workweek restrictions on their consumption-leisure choice. Meanwhile, workers who are unemployed or employed (except for those holding Class-II jobs) in the market-wage venue must prefer rent-receiving jobs for which they are qualified. But LEV employment is rationed, frustrating those who are able and willing to work in higher-wage jobs but cannot get hired.22 Those workers are the involuntary, continuous-equilibrium population of the chronic excess supply to the rent-paying venue. From Phelps (1994, p.viii): “… much of what we measure as unemployment reflects job rationing, hence is involuntary and imposes private and social net burdens; the fact (if it is a fact) that there are some industries in which the wage moves to clear the market makes little difference.” 

	 

	Layard, Nickell, and Jackman (2005, p.11), in their ambitious analysis of joblessness, also draw attention to the explanatory power of the two-venue approach: “Even when unemployment is high, there are not queues for all vacancies. There is a secondary sector of the labor market that does more or less clear (e.g., in catering, cleaning, maintenance and repairs, and some retailing and construction). If people are unemployed, it is generally because they have decided against these jobs. They are however willing to work in a range of good ‘primary’ sector jobs, but cannot get them. In this sense unemployment is both voluntary and involuntary.” 23 

	 

	This section is divided into four parts. The large first part, as promised, summarizes and assesses frictional unemployment and the ubiquitous search/match/bargain model of the labor market. The modern ubiquity of the S/M/B theory results wholly from its compatibility with the mainstream SVGE analytic framework. Subsequent sections more briefly consider heterogeneous market queues, job quits, hysteresis, and job downsizing.

	Frictional Unemployment

	Macro-labor theorists have a tough row to hoe, largely because they directly confront the inability of coherent SVGE modeling to suppress wage recontracting. Among their pressing problems, they must figure out how to generate, without involuntary job loss, high-frequency fluctuations in unemployment that are characteristic of business cycles. Mainstream (SVGE) macroeconomists who take model coherence seriously are reduced to coaxing cyclicality out of voluntary (i.e., frictional) unemployment, greatly taxing their creativity and credulity. 

	 

	Frictional joblessness, denoted by ỤF, results from the time required to match qualified workers searching for jobs and vacancies at firms seeking employees. Matching, which David Romer (2001, p. 445) is typical in describing as the “complicated process of employer recruitment, worker search, and mutual evaluation”, is among the real-world phenomena most misunderstood by macro theorists.24 It is instructive that frictional unemployment played little role in Early Keynesian thinking. The Neoclassical Synthesis, positing short-term wage rigidity, provided an operational framework for modeling and ameliorating forced job loss and cyclical unemployment. Early Keynesians envisioned no stabilization role for frictional joblessness.

	 

	As has been emphasized, however, Keynesian reliance on exogenous wage rigidity came at great cost, depriving their modeling the analytical anchor provided by continuous equilibrium. From Rogerson (1997, p.75): “The basic idea of macroeconomics at the time seemed to be that some unemployment could probably be understood in the context of the existing paradigm, but most of it could not. The key role of the language that was developed was to separate that part of unemployment that was ‘understandable’ from that part that was not. Frictional, voluntary and equilibrium unemployment were the names given to that part that was understandable using existing [SVGE] theory, while involuntary, cyclical and disequilibrium unemployment were the names given to that part that was not explainable in terms of received theory.”

	 

	Early Keynesian inattention to frictional unemployment was challenged by the emerging mainstream rejection of wage rigidity not derived from optimizing behavior. The New Classical/RBC counter-revolution turned Keynesianism on its head by restricting analysts’ attention to labor-market phenomena that can be coherently modeled within the consensus SVGE framework. Given that Pareto-efficient market-centric analysis, with its deeply embedded wage recontracting, cannot be made consistent with involuntary job loss and employment rationing, cyclical duties were forced on frictional unemployment. The voluntarily jobless were moved, by default but without apology, to the center of mainstream business-cycle analysis.

	 

	Modern search/match/bargain theory.25 S/M/B theorists secured their centrality in SVGE labor-market analysis by identifying some diverting mechanics in the matching of the frictionally unemployed and firm vacancies. Modeling typically focuses on voluntary flows into and out of employment. Given an unchanged labor force, flow equilibrium occurs when new hires (Ḥ) equal job separations (Ḍ), assigning a critical role to a matching function (Ṃ) that relates unemployed job seekers (ỤF) and unfilled job vacancies (Ṿ):

	(5.3)      Ḥ(t)=Ḍ(t)=ḍ(t)Ṇ(t)=ɰ(t)Ṃ(ỤF(t),Ṿ(t)),

	where the ɰ represents matching-process efficiency and ḍ is the proportionate rate of separation from Ṇ, which denotes total employment. The keystone variable ɰ is posited to be increasing in Ḥ.26 Further assuming that Ḍ is exogenous (ḍ(t)=ḏ), the central S/M/B relationship is:

	(5.4)      ḏ=ɰ(t)Ṃ(ỤF(t)/Ṇ(t),Ṿ(t)/Ṇ(t)).

	 

	In S/M/B analysis, an exogenous change in the vacancy rate (Δ(Ṿ(t)/Ṇ(t))) produces an opposite-direction change in the frictional jobless rate (Δ(ỤF(t)/Ṇ(t))). High-frequency fluctuations in vacancies induce high-frequency movements in unemployment without resort to involuntary job loss. The continuous-equilibrium mechanics of equation 5.4 rely on variable matching efficiency. Given Ḥ(t)=Ḍ(t), an upward shift in vacancies requires an equivalent boost in hiring, which can be accommodated only by an increase in matching efficiency (Δɰ(t)>0). More efficient matching shortens the time job seekers invest in looking for work and, consequently, reduces ỤF.

	 

	In the remaining piece of contemporary S/M/B modeling, Nash bargaining divides wage rents, generated in the idiosyncratic labor pricing inherent to the matching process, between the employer and newly hired employee. From Hall (2005b, p.51): “… the bargaining set for wage determination is relatively wide, because the difficulty in locating matches creates match capital the moment a tentative match is made. The value of the match capital determines the gap between the minimum wage acceptable to the worker and the maximum wage acceptable to the employer. From the perspective of bilateral bargaining theory in general, any wage within the bargaining set could be an outcome of the bargain. The Nash bargain sets the wage at a weighted average of the limiting wages, with a fixed weight over time.” 

	 

	Here is the wet blanket. The dominant status of the S/M/B model class in cyclical analysis is wholly the result of the consensus practice of arbitrarily restricting exchange to the marketplace. That model-building choice reduces mainstream labor-market theorems to pretty abstract stuff, imputing a bit of stabilization-irrelevant cyclicality to frictional joblessness. Untenable analytic burdens imposed on ỤF generate at least three interrelated classes of problems:

	
		The most obvious policy-related difficulty is that involuntary job loss is the indisputable empirical engine of labor flows into and out of unemployment over the business cycle. (Recall Table 1.1.) The SVGE need to ignore that fact is the principal reason that so few useful stabilization theorems have been forthcoming from the enormous investment in S/M/B research.27

		Nash bargaining implies much greater downward flexibility of LEV nominal wages than is consistent with the evidence. Moreover, given labor homogeneity, the ubiquitous solution to Nash indeterminacy, i.e., an arbitrary employer-employee equal split of any available surplus over wage opportunity costs, cannot be consistent with profit-seeking.28

		In the market for LEV Class-I jobs, unit costs generated by worker-search and firm-hiring activities are transparently small. Substantial match capital is no more than an assumption of convenience, not fact. Consider a numerical example. If SEV employees know that a rent-paying establishment is hiring and the application process will cost one-day’s pay, the combination of a 10% discount rate, a 10-year expected tenure on the new job, and the absence of job-changing costs implies a rational S/M/B wage premium of less than one-tenth of one percent. Meanwhile LEV firms, confronting vacancies among their rationed workforce (who receive wage rents well in excess of one-tenth of one percent), can simply collect applications from eager job-seekers who are either unemployed or are employed by a SEV establishment. LEV recruiters can, but not necessarily, check recent employment histories (typically looking for excessive absences). Providing more useful information about work habits and productivity than references, interviews, or any other part of the S/M/B application process is the typical probationary period for new hires, delaying their acquisition of the rights and full benefits accruing to LEV employees. Assuming that the matching technology (Ṃ) needed to fill routinized-job vacancies is particularly difficult or costly is simply wrong. For Class-I new hires, efficient matching processes do not generate significant Nash rents that must be divided between the new employee and his or her employer.29



	 

	
		
				BOX 5.4: More on the curious case of match technology
 
Modern theorists, working within the SVGE model class, often explain unemployment cyclicality by varying the intensity with which firms recruit employees, inducing changes in the average time job seekers spend in the frictional-jobless queue. That starring role for match technology is a Rube Goldberg approach to a phenomenon that is explicated much more simply, efficiently, and convincingly by the MWR Channel featured in generalized-exchange modeling.
 
SVGE Thinking 
Roger Farmer (2010a, pp.18-22) provides an admirably clear, illustrative formulation of match technology in SVGE modeling. Using his notation, Y≤AX, X+V=L, L=qV. “Y is output, A>0 is a productivity parameter, and X is the measure of workers employed by the firm in direct production. A firm that employs L workers may allocate them to produce commodities (this is the measure X) or to the recruiting department (this is the measure V). A firm that devotes V workers to recruiting will hire qV workers, where q is taken as given by the firm.” (p.19)
 
Farmer’s coherent model is powerfully restricted by L=qV. The absence of time robs the critical match-efficiency parameter (q) of meaning. Does the workforce turn over every 20 years? Every day? Moreover, q cannot be derived in the SVGE model class; it is always posited. Farmer’s assumptions about the behavior of q centrally drive his analysis of cyclical unemployment. 
 
TVGE Thinking
By definition, only LEV firms have personnel departments. For that venue, TVGE modeling tightly restricts Farmer’s simple model, making match-technology trivial: L≤qV, such that q is very large and V/L is very small. The triviality of L≤qV especially holds for the hiring for routinized jobs and is informed by the following:

		LEV firms pay wage rents, implying long job tenure and horizontal labor-supply composed of especially eager job applicants. Spontaneous queuing, supported by informal (friends/ relatives) information, is often more than sufficient to fill routinized-job vacancies.

		If the firm wants more applicants, cheaper methods than moving workers from production to recruitment are readily available, e.g. newspaper and other media advertising. The process of shifting employees between production and recruitment described in the match-technology narrative is so off-base that it does not pass practitioners’ laugh test. It is the slenderest of reeds upon which to build policy-relevant models of job fluctuations.

		Most LEV job vacancies are for routinized jobs to be filled by nonsupervisory workers, a process generating little idiosyncratic match capital. In the introductory TVGE model, with its point-of-hire labor homogeneity, idiosyncratic match capital does not exist.

		Theorists appear misled by the typically large size of personnel departments. Relatively few personnel-department employees do recruiting. Instead, almost all contribute to the complex system of workplace-exchange mechanisms constructed by the firm in order to manage unit labor costs. Such workers cannot exist in SVGE modeling.


 
Parting Thought
That serious macroeconomists assign a central role to match technology in their attempts at policy-relevant modeling of employment instability is, at best, bewildering. 

		

	

	 

	To reiterate, the central role of the ỤF-and-Ṿ matching process in mainstream macrodynamics is a misleading artifact of arbitrarily restricted price-mediated exchange.30 Using frictional joblessness to account for sizeable fluctuations in employment and unemployment is fundamentally at odds with how economies actually work and has become a wellspring for Ptolemaic thinking.31

	 

	Generalized exchange. In the TVGE framework, the S/M/B model class is returned to its original modest responsibilities. Resource-consuming job search focuses on rationed good jobs (i.e., LEV employment); SEV jobs are readily available. Given the capacity of continuous-equilibrium MWR to suppress wage recontracting in large, bureaucratic firms, generalized-exchange analysis does not require the frictionally unemployed to motivate cyclical unemployment. Instead, adverse demand disturbances, either as a nominal shock or propagating unfavorable real shocks, interact with the MWR Channel to damage profits and generate forced job loss.

	 

	The analytically convenient case of LEV job search being incompatible with concurrently holding a SEV job was considered in Chapter 3. It is, however, unrealistic to posit that workers cannot compete effectively for high-wage jobs while being employed in the low-wage sector. In the more credible approach, the labor market mediates flows between the high- and low-wage venues with variable search-unemployment costs.32 (The assumption that labor is homogeneous with respect to innate ability, general human capital, and preferences continues to greatly simplify the analysis.) Joblessness, excluding frictional churning associated with weak SEV job attachment and labor-force entrants, is now populated by persons whose reservation wages exceed compensation (Wm) in the market-price-taking venue. 

	 

	From Mortensen (2002, p.305): “… search theory implies that workers accept any wage offer above some reservation value when unemployed and then seek a higher-paying job once employed at an intensity that reflects expected potential gain in future income.” Harris-Todaro labor-transfer summarized in Chapter 3 calibrates rational search (while SEV-employed or not) for a good job. Investment in search is increasing in both labor rents and the subjective probability of securing high-wage employment. In TVGE thinking, search activities include simply paying attention, via informal and formal information channels, to the hiring intentions of relevant LEV firms.33 Moreover, as has been emphasized, chronic wage rents subsume any reasonable labor-price premium associated with match capital.

	 

	Reservation wages.  A range of reservation wages (Wn≥WƦ>Wm) in the working-age population implies the existence of nonfrictional search unemployment. Generalized-exchange determinants of reservation wages are usefully divided into five classes. First are heterogeneous preferences governing the work-leisure tradeoff in the circumstances of rationed LEV (high-wage) jobs. Differing appetites for free time over work (consumption) make, for some portion of the labor force, SEV jobs unacceptable while LEV employment remains desirable, contributing to the rational existence of persisting search unemployment. New entrants to the labor force frequently fall (at least for a while) into this category.34 

	 

	Second is imperfect worker information about his or her market prospects, especially with respect to two interrelated factors: (a) the true probability of obtaining a LEV job and (b) the true market-opportunity wage. The latter is especially problematic in circumstances when rents paid in previous, now lost, LEV employment muddle workers’ perception of their actual market price. Price-discovery learning processes with respect to both factors are understood to require time, suggesting that job-downsized workers are particularly vulnerable to long-duration joblessness.

	 

	Third is the relative effectiveness of job search by unemployed versus employed workers, which was considered in the previous chapter. Fourth and fifth are income-support programs related to involuntary job loss and the existence of laid-off employees’ recall rights. 

	 

	Applied macroeconomists have properly paid particular attention to the fourth determinant. Within the TVGE framework, income support while unemployed provides jobless workers more latitude to forego job openings in the low-wage venue and wait for opportunities to appear in the rent-paying sector. An increase in jobless benefits, broadly defined, puts upward pressure on both reservation wages and observed unemployment. The disturbance is structural, reducing potential output. In addition to benefit size, duration and generosity with which subsidies are administered matter. Empirical analyses reported by Layard, Nickell, and Jackman (2005) are typical in finding that all three dimensions (the income replacement level, the length of eligibility, and the standards used to qualify) influence cross-national unemployment differences, with heterogeneity in the benefit duration being most important. 

	 

	Jobless compensation, especially when continued benefits require job search, influence economic outcomes largely by converting disguised labor-market failure (manifested by workers qualified for high-wage, rationed jobs being employed in the low-wage sector or by discouragement that results in discontinuing active job search) into measured lower-frequency unemployment and stubbornly high reservation wages.35

	 

	
		
				BOX 5.5: Involuntary unemployment explained
 
The greatest contribution of the New Classical insurgents has been their insistence on the formal economic method in mainstream macro modeling. In perhaps the most remarkable individual contribution to the rule of SVGE coherence, an important leader of that revolution convinced many good theorists, most of whom want to be taken seriously by stabilization policymakers, to ignore involuntary unemployment. Robert Lucas’s memorable message is that the writ of serious research does not extend to Keynes’s central concern: “Involuntary unemployment is not a fact or a phenomenon which it is the task of theorists to explain…. It does not appear possible, even in principle, to classify individual unemployed people as either voluntarily or involuntarily unemployed depending on the characteristics of the decision problem they face. One cannot, even conceptually, arrive at a usable definition of full employment as a state in which no involuntary unemployment exists.” (Lucas (1981), p.243) The TVGE model class, with its generalized-exchange framework for constrained decision rules that are optimized in specialized economies, easily resolves Lucas’s reservations, introducing stabilization-relevant involuntary joblessness into rigorous, continuous-equilibrium macroeconomics.
 
One of the best supported facts about U.S. recessions is that most of the increased unemployment results from involuntary lost jobs (ILJ). (See Table 1.1.) Demonstrating the continuous equilibrium existence of ILJ also demonstrates the continuous equilibrium existence of involuntary unemployment. The overall exercise requires answers to three questions. First, who are the involuntary job losers? They are sufficiently identified by a suppressed decision problem. They were not offered, in lieu of losing their rent-paying jobs, a wage reduction that did not violate their market-opportunity costs.
 
Second, why don’t job losers quickly accept their best alternative job? Once again, the key is that ILJ inherently involves wage rents. Such rents greatly complicate joblessness by motivating the rational rejection, in plausible circumstances, of the best available job, illustrated here by two examples. Rationed rent-paying jobs, for which job losers are qualified and would accept but cannot obtain, motivate joining the continuous-equilibrium Harris-Todaro unemployment queue (ÛƦ). In addition, job losers can rationally remain unemployed during the period of price-discovery required to correctly calibrate the rent received in their previous employment. That costly information is necessary in the determination of true market-opportunity costs.
 
Third is the jackpot question. Why doesn’t the employer offer a wage cut that would prevent the forced job loss? The generalized-exchange model class has derived (from axiomatic model primitives) continuous-equilibrium meaningful wage rigidity (MWR), featuring cyclical downward nominal rigidity and chronic, variable rents, that rationally suppresses LEV wage recontracting. MWR satisfies the Barro critique and uniquely microfounds involuntary job loss and unemployment, easily solving the most consequential problem in macroeconomics.

		

	

	 

	The fifth determinant, layoffs with recall, also influences reservation wages. (Recall Chapter 3 and see below.) Forced job separation that is, from the perspective of the firm, temporary occurs in the rent-paying venue, resulting from wage rigidities interacting with adverse stationary demand disturbances. If involuntary job losers are endowed with recall rights, the resulting unemployment differs from other types of joblessness. Laid-off workers have first call on their former high-wage jobs once the firm again funds them. Such quasi-property rights influence the worker’s range of options while unemployed. The rationality of the laid-off worker accepting a SEV job is now influenced by (a) whether the new employment compromises his or her recall rights and (b) whether the market wage is greater than his or her reservation wage, i.e., opportunity cost of unemployment, including any jobless benefits and worker’s nonpecuniary costs of taking a lower-status job.

	 

	Opportunities in the SEV sector that satisfy the laid-off-with-recall worker’s requirements are limited, especially if there are hiring and training costs associated with the new job. The firm must amortize such costs over the expected period of employment. The shorter the period, the greater the costs that must be deducted from the wage paid. If the small firm expects a relatively quick recall of an applicant to his or her previous rent-paying job, even modest new-hire costs may require marking down its offer wage significantly, increasing the likelihood of being less than the laid-off worker’s opportunity costs of remaining unemployed. 

	 

	Two models.  The nature and structure of unemployment consistent with coherent SVGE modeling differs significantly from joblessness produced in the TVGE framework. In the former, jobless workers are voluntarily unemployed, searching for a satisfactory job match. Absent money illusion rooted in Lucas-class market-information imperfections, nominal demand disturbances do not affect joblessness, fluctuations in which are instead governed by stochastic real shocks interacting with the efficiency and intensity of recruitment and matching activities. Even permitting Lucas-class unemployment, there is no room in SVGE labor markets for the beneficial discretionary management of total nominal spending.

	 

	In the TVGE model, endogenous involuntary job losers are added to those who have voluntarily separated from their previous job or have just entered the labor force, all of whom are seeking satisfactory employment. Forced job loss is countercyclical, while voluntary quits are procyclical. (See below.) Unemployment fluctuations, dominated by job loss, are little influenced by voluntary job separation. Models that assign a central cyclical role to frictional unemployment make no sense in specialized market economies and cannot be stabilization-relevant. TVGE analysis, in pushing workers off the LEV labor supply curve and rationally suppressing work-leisure substitution, also deduces from axiomatic preferences and technical constraints the coexistence of relatively high and near-zero labor-supply elasticities that are conditional on venue location.36

	Heterogeneous Queues 

	Generalized exchange has been shown to shed considerable light on the nature of unemployment in specialized economies. Its varied results approach contrasts with coherent SVGE theory, which focuses wholly on workers’ voluntary participation in market queues (of varying lengths), waiting to be matched with available jobs. More catholic TVGE modeling separates continuous-equilibrium unemployment into two classes:

	
		The number of persons in the market queue (UŚ(t)); and

		The number of persons laid-off with recall in nonmarket (firm-specific) queues (UĹj(t)).37



	 

	The length of the market queue (UŚ(t)) is inversely related to the number of temporarily laid-off workers in the nonmarket queue (UĹj(t)). The market queue has been substantially enriched in the TVGE model class, usefully separating it into frictional and wait (reservation-wage) unemployment. The latter is increasing in both nonstationary wage rents (GT(t)) and workers’ subjective probability of securing a LEV job.

	Quits 

	The evidence indicates that quits, which are inherently voluntary, move inversely with the jobless rate, receding in recession and rising in expansion. That behavior is consistent with the TVGE model, where voluntary job separation is concentrated in the SEV sector. Increased hiring by high-wage firms, spurred by expectations of more robust demand for the goods they produce, would draw down their applicant queue and induce more quits by low-wage workers.

	 

	That was deceptively easy, given that quit patterns consistent with actual behavior have been chronically difficult to derive in rigorous New Classical/RBC (SVGE) modeling. Early search theory, motivated by Lucas’s assumption of worker confusion about the true nature of nominal wage changes, predicted a positive relationship between quits and overall unemployment. And the difficulties with the evidence continues; in coherent SVGE modeling, even after decades of work on labor flows, quits remain the primary determinant of cyclical joblessness. A compelling feature of TVGE theory is that it requires no counterfactual burdens on voluntary turnover to produce meaningful employment fluctuations.

	Hysteresis 

	Phelps (1972) introduced the concept of hysteresis, in which the deterioration in worker human capital is increasing in unemployment duration. In the SVGE model class, the time-sensitive reduction in human capital is hypothesized to explain the empirical fact that, for workers who involuntarily lose their jobs, wages received in subsequent jobs are likely to be significantly lower than labor pricing in the employment that was lost. Reflecting that process, Phelps posited that measured nonstationary joblessness depends on past rates of unemployment. 

	 

	TVGE modeling provides alternative, interrelated explanations for both lower subsequent wages and longer-duration joblessness. LEV jobs are rationed and, absent recall rights, involuntary job losers will most likely end up with lower-paying SEV jobs. Moreover, as described above, those victims of involuntary LEV job loss have imperfect understandings of the size of the wage rent received in their previous employment. It takes time to accumulate information sufficient to convince them of their true market opportunity cost; in the interim, they resist lowering their reservation wage. While on their learning curves, they likely experience multiple spells of unemployment (accepting stop-gap SEV jobs for short periods) before they settle into employment that pays significantly less than their previous LEV positions. (See Summers (1990).) Average unemployment duration is increasing in the share of job losers in total joblessness. 

	Job Downsizing

	Job downsizing influences economic welfare and is poorly accommodated in mainstream macro modeling. Little has changed in the academy since Lori Kletzer’s (1998, p.130) assessment: “Existing research [on job destruction] has tended to focus on who gets displaced, how soon they are reemployed, and at what earnings. But we know very little about the fundamental causes of why displacement occurs.” TVGE theory greatly enhances economists’ capacity to model job downsizing as a continuous-equilibrium, policy-relevant phenomenon.

	 

	In the TVGE model class, macro disturbances generate employment destruction via adverse effects on nonstationary LEV pure profits, becoming part of the larger effort to provide a proper place for residual rents in formal theory. (Recall Chapter 3.) Generalized exchange has helped identify an intuitive set of macro-relevant shocks that influence job downsizing: import competition, persistent stagnation, and terms-of-trade shifts against labor. Each of the three phenomena is usefully explicated in two-venue analysis.

	 

	In specialized economies which exploit production scale and variously accommodate sunk capital, hold-up problems, pricing power, and industry wage cartelization, the interaction of utility-maximizing employees and profit-seeking employers implies substantial intertemporal persistence in the efficiency wage (Wn). But, as demonstrated in Chapter 3, there exists dynamic upper limits on wage rents (G(t)≤Ǥ(t)), beyond which Ҝj durability is damaged by job downsizing. Increased import competition or chronic stagnation tends to push Ǥ down, while adverse shifts in labor’s terms of trade (given a sufficiently compact wage structure) push G up. 

	 

	Adequate analysis of stagnation and stagflation is beyond the reach of SVGE macro modelers, resulting in generally deficient understanding of the phenomena themselves as well as badly designed and interpreted empirical testing. Import competition, by contrast, is a relatively transparent process. Its empirical analysis has been useful to policymakers and strongly supports the TVGE theory. Typical of the early wave of modern work are Haveman (1994), Addison, Fox, and Ruhm (1995), and Kletzer (1999). Haveman’s findings are illustrative. Using U.S. data, he found that a 1 percent annual decline in industry import price was associated with more than 1.5 percent rise in job destruction; for a subgroup of import-competing industries, the job-downsizing response was 3.5 percent. Earlier, Annable (1984) used the G-versus-Ǥ framework to analyze labor-cost bankruptcies and accurately predict their continued march through basic manufacturing in the United States. 

	IV.  Macro Implications: Interpreting Longstanding Facts

	Predictions and evidence.  Workplace-equilibrium analysis introduces a separate class of optimizing exchange into formal macro theory, usefully synthesized with the highly developed marketplace model. The new class of economic equilibrium is constructed on technological heterogeneities that are captured, in the basic model, by an establishment-size bifurcation. The two-venue approach substantially enhances our capacity to explain and predict economic phenomena. An extensive review of relevant evidence is postponed until Chapter 10, but it may prove useful to preview those findings with respect to a few especially policy-relevant topics.

	 

	Workplace-marketplace synthesis notably predicts a set of characteristics for the labor force and employment in modern specialized economies:

	
		Jobs are rationed in large, specialized establishments, while being much easier to get in small firms characterized by effective workplace monitoring.

		In contrast to the substantial payoff resulting from long job tenure in the high-wage sector, jobs paying market rates provide relatively little benefit from long-term employment. SEV employees optimize at the work-leisure margin, producing voluntary job turnover that is much higher, and labor-force attachment much weaker, than for LEV workers. Given wage rents, the latter are pushed off their market-supply schedule and optimize their OJB rather than worker-leisure choice.

		Workers expelled from high-wage jobs would typically experience, especially if jobless benefits exist, frequent spells of unemployment interspersed among relatively short periods of low-wage employment before settling into a job that pays significantly less than the involuntarily lost position.

		The rate of product-demand growth in the large-establishment venue governs the absorption of workers transferring from the low-wage sector. The nonstationary length of the queue awaiting admission, contributing to unemployment and underemployment, is increasing in nonstationary wage rents and the subjective probability of obtaining a LEV job. The stationary component of joblessness reflects the influence of high-frequency residual-rent fluctuations with respect to LEV layoffs and recalls. Job quitting, concentrated in low-wage employment, moves inversely with the length of the market queue. 

		Reservation wages of the unemployed workers successfully seeking to transfer from the low- to high-wage venue would exceed the rate received on their last job. 



	 

	The predictions are broadly supported by the evidence. In a detailed study of the U.S. labor market, Summers (1990, p.39) reported that a substantial part of total measured unemployment is caused by the same people experiencing multiple jobless spells interspersed among short periods of employment: “Even over fairly long periods, the burden of unemployment is highly concentrated. An individual who is currently unemployed can expect to be unemployed six months out of the next twelve, and one year out of the next four years.” 

	 

	The 1974-75 recession in the United States was the worst downturn since the 1930s, suggesting a sharp increase in job rationing in the large-establishment, specialized venue and a breakdown in the absorption of workers from the low-wage sector. Summers found the following: “The number of persons with more than six months of unemployment rose more than fourfold between 1969 and 1975.” (p.39) Finally, the evidence supports the notion of high reservation wages among many of the unemployed. Using the same mid-1970s period of low LEV job growth, almost a quarter of the jobless in 1976 reported reservation wages more than 20% higher than their last wage. (p.41)

	 

	Wage rents.  The available evidence indicates that meaningful wage rents exist and that they vary in size over time. The most notable example, Katz and Summers (1989), has already been summarized in Chapter 1. To reiterate, they found substantial unexplained U.S. inter-industry wage differences after accounting for worker quality heterogeneities, suggesting mean rent magnitudes on the order of 30 to 40%. It is additionally noteworthy that the data indicate that, in industries with high output value per unit of input, the surplus was wholly claimed by labor; shareholder returns were not sensitive to inter-industry differences in productivity.

	 

	Meaningful, variable wage rents would intuitively be expected to play a significant role in both high- and low-frequency behavior of employment and production. Yet they are an orphan topic, rarely modeled empirically and wholly absent from modern formal economic theory. The principal reason for theorists’ lack of interest is that meaningful wage rents are inconsistent with SVGME (even in its friction-augmented version) modeling. Macroeconomists are extremely reluctant to venture outside their market-centric comfort zone.

	 

	Employment-volatility puzzle.  The proximate postwar equality between the standard deviations of labor hours and real output in the United States is suggestive of quantity rather than price adjustments to macro shocks. As a result, the puzzle is recognized to be among the thorniest empirical problems confronting mainstream macro theorists. To be compatible with coherent SVGE modeling, the employment-output dynamic lockstep requires implausibly high labor-supply elasticities, casting doubt on the existence labor-market decision-rule equilibrium.

	 

	Employment volatility, of course, is not at all puzzling to TVGE theorists. Indeed, the high-frequency co-movement of output and hours is a central prediction of their keystone MWR channel; the absence of the “puzzle” would falsify the workplace-marketplace theory. The hard fact is that NNS theorists have not only failed to identify frictions from their SVGME-endogenous set that adequately explain stationary labor-quantity adjustments, they are doomed to never succeed. For modelers working within the coherent SVGME framework, the puzzle’s persistence is rooted in the nonexistence of its solution.38

	 

	Most macroeconomists know that assessment must eventually be accepted. Involuntary job loss and the necessary suppression of wage recontracting are too important in the actual behavior of modern, specialized economies to be ignored in policy-relevant theory. For example, while continuing to underestimate the difficulty of SVGME labor-related modeling, Danthine and Donaldson’s (2003, p.66) assessment of the state of NNS research reflects mounting discouragement: “…we are not yet ready to decide which friction should be part of the right, parsimonious, description of the labor market in dynamic stochastic general equilibrium models. There is an abundance of observationally equivalent candidates and we are short of discriminating, significant, facts. This is disappointing. Focusing on the labor market seemed a sure recipe for identifying ‘necessary’ frictions! In this domain, one is forced to accept the view that, at this point, theory is ahead of (significant) business cycle facts.” The other possibility, identified in the TVGE model class, is that consensus SVGE theory is incapable of accommodating the facts.

	 

	Long-term unemployment.  By the end of the 2007-09 recession in the United States, more than a third of the total unemployed had been actively looking for work for more than six months, the highest proportion since the beginning of the monthly employment survey in 1948. The SVGME macro model class, emphasizing job-search and matching costs in its explanations for unemployment, has particular difficulty explaining long-term joblessness while the WMS, by contrast, easily explains the breakdown labor-market efficiency.

	 

	As modeled earlier in this chapter, the WMS interprets market-queue participation as resulting from job separation or labor-force new entrants or reentrants. Those who were employed can have voluntarily quit their previous (small-establishment) jobs; or they can have permanently lost their previous high-wage jobs. WMS endogenously models labor rents and predicts relatively high reservation wages to be characteristic of workers who have experienced the permanent loss of high-wage jobs and for whom job search is needed to help them size the rents received in their former employment and better understand their true market opportunity costs.

	 

	Employment and real wages.  The TVGE assignment of a central role to labor pricing in the dynamic path of employment is not unusual. Macro theorists have typically posited an inverse relation between total employment and the real wage in their aggregate models. Generalized exchange, however, provides a richer specification of the wage-employment relation than does the market-centric model class.

	 

	Stationary nominal disturbances interact with market-insensitive Wnj to induce high-frequency residual-rent cycles in the large-establishment venue, motivating sequential periods of layoffs and recalls/hiring and an inverse relation between employment and stationary wage rents (GV).39 It is here that systematic monetary policy helps stabilize the macro economy. However, inverse relationships between employment and real wages have been, for a long time, empirically controversial. The debate began immediately after the publication of Keynes’s General Theory, when John Dunlop (1938) and Lorie Tarshis (1938) separately examined available evidence and reported that average real wages do not move countercyclically.

	 

	A large body of empirical evidence, accumulated over the past 70 years, particularly in North America, supports the Dunlop-Tarshis findings. Abraham and Haltiwanger (1995, p.1262) surveyed the literature: “To sum up, correcting for all of the measurement problems, estimation problems, and composition problems does not lead to a finding of systematically procyclical or countercyclical real wages. Unlike some other macroeconomic regularities (for example, the procyclicality of output, consumption, investment, and employment, and the greater volatility of investment than consumption), the cyclicality of real wages is not likely to be stable over time.” Other investigators, e.g., Geary and Kennan (1982), have concluded that the average real wage in industrial countries ranges from acyclical to moderately procyclical.

	 

	The evidence is persuasive. Measured real wages, on average, are mostly acyclical. That conclusion, however, is not inconsistent with macro adjustments predicted by workplace-equilibrium theory. When wage determination is heterogeneous, occurring in large- or small-establishment venues, the appropriate labor-pricing variable in the analysis of monetary disturbances is the stationary behavior of real (producer-price) wage rents (GRPV); if stationary wage rents increase, employment decreases relative to its nonstationary trend. Sector heterogeneity contributes to three types of effects that make the use of average real wages misleading in Dunlop-Tarshis inspired empirical exercises.

	 

	First is the compositional effect.  The optimal wage in the large-establishment venue has been shown to be independent of contemporaneous labor-market conditions, eliminating any direct influence from changes in the unemployment rate. To the extent that specialized-venue product prices are sensitive to declining sales, liquidating inventories, and production cutbacks, the measured large-establishment real wage is countercyclical. By contrast, the real wage in the market-price-taking venue is influenced by contemporaneous market conditions, moving procyclically. 

	 

	Taken together, the two wage-setting venues produce stationary movements in mean real wage (deflated with an economy-wide average product price) that at least partially offset, making the average real wage more acyclical. Mean acyclicality requires the real (producer-price) large-establishment wage to be countercyclical. Over the business cycle, wage rents (which in workplace-equilibrium analysis have the inverse relation with employment) are substantially more volatile than the measured average real wage.

	 

	Second is the relative growth effect.  Employment absorption of the job-rationed specialized sector is procyclical. Relatively large wage increases received by workers moving from the low-productivity to the high-productivity venue, and the big reductions that occur in the other direction, impart a procyclical bias to the measured behavior of average real wages.

	 

	Third, and most fundamentally, nominal wages must be deflated more carefully than has been the practice in the empirical literature. Especially complicating here is that product markets in disequilibrium imply that the product price appropriate in the wage-deflation exercise is notional, reflecting the downward adjustment necessary to clear the market. In the LEV, the drop in product prices needed to clear markets after a significant demand disturbance would likely be relatively large (especially when the adjustment is complicated by inventories), translating the nominal efficiency wage consistent with workplace equilibrium into a sharply higher notional (producer) real wage, supporting its interpretation as countercyclical.40

	V.  Macro Implications: Depression and Stagnation

	In this section, the TVGE model class is used to begin sketching the macroeconomics of depression and stagnation.41 Greater attention is paid to depression, which is loosely characterized by virulently contracting nominal aggregate demand, sharp increase in involuntary job loss, and asset/product price deflations followed by persistently high unemployment, wealth destruction, and chronically depressed real income and capacity utilization. Those characteristics, writ large, made the interwar global depression the most significant economic episode of the 20th century as well as the most difficult for modern (SVGE) macro theorists to coherently model. It is unsurprising that models constructed wholly on continuous-equilibrium market exchange would have trouble explaining market failure of the scale, scope, and durability produced in the 1930s. 

	 

	The subset of NNS scholars who reject that high unemployment during the interwar period can be adequately understood as voluntary has typically relegated the most important economic episode of the 20th century to a special category for which the coherent SVGE worldview does not apply. The unhappy reliance on special categories helps explain the confinement of mainstream macro theory and theorists who maintain it to the stabilization-policymaking sidelines during the 2008-09 economic crisis.

	Aggregate Demand Disturbances

	The generalized-exchange platform accommodates usefully heterogeneous classes of nominal demand disturbances (DD), producing particular types of instability.42 In the first, and most familiar, the stochastic real or nominal shock is promulgated by a high-frequency stationary demand disturbance (DD→SDD). In this class, adverse shifts in total spending are fully corrected, after a relatively short period, by automatic stabilizers augmented by standard central-bank “lean-against-the wind” monetary intervention. The stabilizers include endogenously reduced interest rates and increased public deficits, income-support programs triggered by involuntary job- and income-loss, and other countercyclical transfer payments. Meanwhile, confronted by adverse SDD, central banks largely task their discretionary interventions to speed up cyclical recovery, using open-market purchases of government short-term debt to increase system liquidity and further lower interest rates. 

	 

	At the other extreme in the nominal promulgation of macro shocks, generating by far the greatest welfare loss, is unchecked nonstationary demand disturbance (DD→NDD). NDD features contracting aggregate spending sufficient to overwhelm both automatic stabilizers and orthodox central-bank interventions, relatively quickly inducing price deflation and chronic depression. Here is the critical insight about acute instability. A necessary condition of any extreme contraction of aggregate demand, regardless of the originating macro shock, is the loss of investor-perceived credibility in the real-side (employment) objective of stabilization authorities. In such circumstances, collapsing demand and investor confidence will be shown to have combined in a destructive feedback system, the cumulative effect of which overwhelms the capacity of markets, automatic stabilizers, and orthodox management of short-term interest rates to stabilize the economy. Standard operating procedures will not suffice.43 More powerful stabilization-authority intervention, quickly and in size, is needed to halt and reverse collapsing total spending.44 (For elaboration, see Chapter 6.)

	 

	In between SDD and unchecked NDD is a third, more loosely defined class of total spending disturbance associated with stagnation that features stubbornly persisting U>Un. Constrained nonstationary demand disturbance (DD→CNDD) induces substantially greater involuntary income loss than does SDD, albeit much less than NDD. During stagnation episodes, aggregate-demand growth (given meaningful wage rigidity) is inadequate to push down, at least more than slowly, excessive unemployment. Stabilization policymakers likely become frustrated with the ineffective standard repertoire of stabilization tools, encouraging experimentation with less orthodox interventions to stimulate total spending. An important question in stabilization analysis is what prevents CNDD from morphing into full-blown unchecked NDD.

	 

	In generalized-exchange modeling, welfare costs of adverse demand disturbances (DD) range from the lost jobs, production, and income resulting from significant, but relatively short (typically two years or so), cycles of recession and recovery (SDD) to chronic (perhaps extending to a decade or more) slow growth and persistently elevated unemployment (CNDD) to deep depressions along the lines of the 1930s economic devastation that result from unchecked contractions in total nominal spending (NDD). The differing outcomes depend the capacity of household and firms to adjust, the nature of the economic safety net, and the (interrelated) effectiveness and real-side credibility of stabilization authorities, all of which are easily accommodated in the TVGE model class. 

	Bernanke’s Benchmark Depression Analysis

	This section’s depression analysis focuses on the TVGE capacity to microfound the coexistence of continuous economic equilibrium and chronically high and rising wage rents in the context of persistent, substantial excess labor supply. In particular, it microfounds the second of Ben Bernanke’s (2000) two principal channels that motivated the 1930s global Depression. His first channel is the deflation-aggravated financial crisis that sharply curtailed aggregate nominal demand. Indeed, the Bernanke analysis concentrates on the collapse of money spending, deriving powerful conclusions that have stood the test of time and provided useful context for understanding the 2008-09 stabilization crisis. As a result, the second channel received relatively little attention and benefits from the workplace-equilibrium perspective.

	 

	Wage rents and unemployment persistence.  Bernanke’s second causal channel focuses on increasing real wages, well above market-clearing levels, that were characteristic of the Great Depression.45 He concludes that persistent, rising wage rents are the more difficult channel for economists to explain and, consequently, are the critical missing piece in the analytic puzzle of depressions: “… it seems that, of the two channels, slow nominal-wage adjustment (in the face of massive unemployment) is especially difficult to reconcile with the postulate of economic rationality. We cannot claim to understand the Depression until we can provide a rationale for this paradoxical behavior of wages.”46

	 

	
		
				BOX 5.6: History of the macroeconomics of acute instability
 
It is not surprising that the extreme instability of the 1930s Great Depression and its associated huge welfare cost stimulated substantial modeling of the meltdown. It is surprising how incomplete the research program remains today.
 
Most famously, Keynes (1936) and subsequent Keynesians (who founded macroeconomics as a separate field of economic theory) organized their efforts to explain the broad market failure around reversing the causality that long dominated economics. Keynesians centrally, and correctly, argued that changes in total nominal spending induced same-direction changes in employment and output, making rapidly contracting demand synonymous with acute instability. Having also identified a liquidity trap when the operative interest rate is near zero, the early Keynesians set aside relying on monetary policy in crisis, concluding that fiscal policy was the only effective means of discretionary total-spending intervention. 
 
Milton Friedman (1963) shifted economists’ thinking on the effectiveness of money with his massive empirical study of the Great Depression. The data showed close correlation between the contractions of employment/output and the money supply, which Friedman then asserted to be the causal force in the broad market failure. Twenty years later, Ben Bernanke (1983) looked inside Friedman’s simple correlations. He concluded that the substantial breakdown banks’ capacity to recycle saving into investment, not the money supply, was the central driving force in the 1930s contracting demand, acute instability, and consequent welfare losses. Bernanke’s improved perspective served him, and the rest of us, well in 2008-09. 
 
The macro narrative, however, was far from complete. Recent work has coherently modeled the channel through which contracting nominal demand induces involuntary job loss (a chronic omission in mainstream thinking that greatly worried Bernanke) and has usefully introduced technological change, uncertainty, and confidence into the saving-investment process:

		Technical change has greatly altered the financial system from the Great Depression to the Great Recession. Banks today are much less relatively important. Nonbank securitization, in its many manifestations, is playing an increasingly crucial intermediary role. By 2008-09, breakdowns in the commercial-paper market, the GSE mortgage market, money-market mutual funds, nonbank asset-backed lending, CDO conduits, hedge funds, etc. greatly restricted the economy’s capacity to maintain total spending.

		Some theorists have usefully introduced the related phenomena of uncertainty and confidence into explanations of the Great Depression and Great Recession. (See Chapter 6.) The innovative modeling makes clear that both factors are needed to explain the characteristic substantial separation of mark-to-market asset prices and notional prices implied by economic fundamentals. Along the same lines, uncertainty and confidence are necessary to explain the distinctive speed and virulence of acute instability.



		

	

	 

	It is dangerous for policymakers not to understand depression, so it is helpful that generalizing exchange sheds substantial light on Bernanke’s “aggregate supply puzzle”. Especially useful is the derivation from optimizing behavior of how nonstationary shocks become embedded in the wage-price structure. Persistent, rising labor rents have long been prime suspects in the sort of economic breakdowns that produce macro stagnation. In 1937, for example, Bertil Ohlin wrote to Keynes that “… long-lasting unemployment may be due simply to the fact wages in the investment trades are ‘too high’ compared to the rest of the price system.”47

	 

	In the TVGE model class, the direct means of breaking out of high wage-rent drag on economic activity is to provide large-establishment employees effective incentives for recalibrating their workplace reference standards (Ҝj). At some point beyond the inherent long lags associated with continuous-equilibrium job destruction and wage givebacks identified in Chapter 3, prolonged stagnation implies that those incentives have broken down. The TVGE perspective identifies three (interrelated) reasons for additionally diminished workplace incentives to recalibrate Ҝj in the context of the 1930s episode of chronically high unemployment. 

	 

	First is the speed of relevant job loss.  In LEV workers’ dynamic optimization modeled in Chapter 3, rational Ҝj recalibration requires both ώTj>0 and a significant adjustment period. It follows that, if nonstationary employment loss occurs sufficiently quickly to allow job prospects in the particular establishment to stabilize (even at sharply reduced levels) within the time period required to recalibrate Ҝj, the longer-lagged job-destruction effect is dissipated, causing rational wage rents to remain high. (See Chapter 3.) If the incidence of such dissipated firm-specific job destruction is sufficiently high, the economy can experience substantial excess capacity and labor-market inefficiency (albeit still consistent with the continuous-equilibrium timepath of employment) for a prolonged period.48

	 

	Crude evidence on job loss in the U.S. Great Depression is consistent with GWET analysis. The collapse in employment occurred from 1929 to 1932 and was sufficient to induce sharp reductions in money (but not real) wages. By 1933, employment had largely stabilized, while (producer) real wages were still rising. Along with the reduced threat of job loss, nominal wage cuts and product price deflation had ended by the early 1930s. More generally, Margo (1993) summarized the fundamental dilemma of the 1930s for neoclassical theory: “Why did unemployment remain persistently high throughout the decade? How can unemployment rates in excess of 10 to 20 percent be reconciled with the behavior of real wages, which were stable or increasing?” (p.43) From the perspective of TVGE thinking, the job stabilization at high unemployment that began in the early 1930s would have weakened employee incentives to recalibrate Ҝj and accept wage givebacks. Wage rents would have remained stubbornly high, as would LEV job rationing, labor-market inefficiency, and the natural rate of unemployment. (See Chapter 6.) 

	 

	Second is the role of unions.  By their nature, workers almost always trust their union more than their employer. That trust extends to forecasting future job loss. Consequently, formal labor organizations have the capacity to diminish employee incentives to revise existing workplace reference standards. In practice, that capacity is most used when the relationship between unions and management is antagonistic. Widespread, active union-management hostility (as opposed to a working relationship rooted in the mutual acceptance of the other’s right to exist) can help keep the economy in a high wage-rent stagnation trap.49

	 

	Third is government intervention.  In TVGE theory, government can significantly impair incentives to rationally recalibrate Ҝj and accept wage cuts, helping to sustain elevated wage rents. Support programs, including jobless benefits, income transfers, and public pensions, make permanent job loss a less effective inducement for voluntary Ҝj recalibration. They also make employment in the (on-the-books) SEV venue less attractive to workers chronically displaced from LEV firms.

	 

	Furthermore, government intervention can expand the relative size of the venue capable of maintaining Ҝj, weakening overall labor-market efficiency, by encouraging collective bargaining or linking the wages of unorganized workers to bargaining outcomes. Regulation additionally strengthens the durability of wage gaps by limiting imports, subsidizing exports, constraining entry to high-wage domestic industries, and extensively mandating the terms and conditions of employment. In the United States, for example, the Smoot-Hawley Act (1930) sharply increased tariff rates at the beginning of the Great Depression, helping to prolong it.50 

	 

	Overall, given the right mix of circumstances, TVGE modeling indicates that wage rents and rate of unemployment can remain exceptionally high for a prolonged period. Chronic shocks can push unemployment well outside the corridor within which a market economy is self-adjusting. Axel Leijonhufvud (1981) has persuasively argued that a market system is like any control system that survives the test of time. It handles a normal range of disturbances well, but there is a limit to the size or type of disturbance that the market control system can deal with effectively. Stagnation economics must occur outside Liejonhufvud’s self-correcting corridor.

	 

	Evidence.  Recent work on longer-term stagnations and depressions indicates that workplace economics enable the construction of more adequate explanatory models. In a noteworthy example, Cole and Ohanian (2002) investigated the interwar depression in the United States and found considerable deterioration in labor-market efficiency in the 1930s. By the end of the period, the average wage was 25% above the level implied by surprisingly robust productivity growth. They attribute much of the chronic stagnation to the prolonged failure of wages to revert to their market-clearing levels and, in turn, attribute that failure to broad-based institutional change: the National Industrial Recovery Act (NIRA) of 1933 and the National Labor Relations Act (NLRA) of 1935.

	 

	From Cole and Ohanian (2002): “The NIRA suspended the antitrust acts in manufacturing and some other sectors provided that firms raised wages immediately and agreed to engage in collective bargaining. The policy permitted collusion and allowed labor to capture some of the monopoly rents. The NLRA increased labor bargaining power further by permitting unions to use previously unaccepted tactics such as ‘sit-down’ strikes, in which strikers forcibly took over factories and prevented production. Wages and prices rose substantially right after the NIRA was passed and rose further after the Supreme Court upheld the NLRA in 1937.” (p. 30-31)

	 

	From the perspective of formal workplace economics, the regulatory changes increased the size and durability of wage rents (G). As has been shown, a more durable wage gap reflects a weakened capacity of firm-specific job destruction to induce revisions in established workplace reference standards. Overall, the labor-related explanation for longer-term stagnation implicit in workplace economics is consistent with the story presented by Cole and Ohanian and others.51 

	 

	But the Workplace-Marketplace Synthesis does much more. The Cole-Ohanian analysis is conducted wholly within the SVGE framework and must ignore much of the evidence. Kniesner and Goldsmith (1987) summarized the familiar data, reporting that in September 1929, as the economic collapse was organizing itself, involuntary job loss began to rise and quits to fall. By December, job loss was triple its rate during the first half of the year, while the quit rate had fallen by half. Voluntary unemployment continued to play an inconsequential role throughout the Great Depression. From Kniesner and Goldsmith (1987, p.1256): “The layoff rate in manufacturing was very high during 1930-32, averaging about 4 per 100 workers per month, and the monthly layoff rate was persistently high throughout the 1030s, averaging just over 3 percent during 1933-37 and 2.7 percent during 1938-41. On the other hand, the monthly quit rate, which averaged 1.3 percent during 1930-32, fell slightly to 1.2 percent during 1933-37 and declined more noticeably, to 0.96 percent, during 1938-40.” Coherent SVGE modeling is inherently incapable of suppressing wage recontracting and, therefore, cannot explain the full range of evidence produced in the interwar Depression. By contrast, TVGE analysis easily explains the data produced by the greatest failure in stabilization policy in the modern era. 

	 

	Evolution of financial panics.  There were thirteen U.S. financial panics prior to the depression of the 1930s.52 It is well understood why the economy, prior to the establishment of the Federal Reserve and Federal Deposit Insurance was especially vulnerable to periodic reductions in lender/investor confidence that threatened the ability of banks to survive. Less well understood is why those crises were short, relatively confined, and by modern standards not very costly. In the earlier episodes, neither the gold standard nor Andrew Mellon’s belief that proper government policy was to facilitate broad liquidation were improper. However, by the 1930s, and certainly into the 21st century, both had become gasoline thrown onto a fire.

	 

	The critical difference is the Second Industrial Revolution, with its eventual dominance of high-volume production (with large-scale workplaces) and equity-based personnel policies.53 By the 1930s, the MWR channel was transforming contracting nominal demand into involuntary lost jobs and income, both vigorously propagating the financial panic and generating persisting wage rents that were increasingly inconsistent with the deflating price structure. Nominal wages were no longer effectively downward flexible. Unlike earlier panics, real wages in the 1930s rose dramatically despite extraordinarily high and persistent unemployment. Macro policy needed to recognize the monetary nature of the debacle and pursue aggressive actions to revive total demand, a mandate that is separate from, and more important than, bank regulatory reform. 

	 

	
		
				BOX 5.7: Rational wage determination and deflation
 
Why don’t nominal wages, especially given the influence of rational expectations, quickly incorporate product-price deflation?
 
Generalized-exchange labor pricing inherently adjusts slowly to deflation, principally for two reasons. First, the rational-expectations term (EtpN(t+1)–Et-1pN(t)) in the two-venue wage equation, specified in the previous chapter, plays no systematic role in wage determination in the circumstances of falling consumer prices:

		Recall that the rational-expectations term denotes credible changes in the monetary authority’s inflation regime. Given the central role of deflation in widespread default on nominal debt, the destruction of wealth, and the collapse of aggregate demand, no rational central bank in a modern, specialized economy would adopt the contraction of the consumer price index as a policy objective. 

		Moreover, the unchecked nonstationary collapse of total nominal demand, the macro circumstance most hospitable to deflation, itself destroys monetary-authority stabilization credibility. Deflations must be understood not as regime changes but as failures in the central bank’s real-side responsibility to stabilize the economy.


 
Second, absent systematic influence from credible changes in the monetary authority’s inflation regime, the influence of deflation on the timepath of nominal wages has been demonstrated to work through catch-up or job downsizing:

		Catch-up is, by definition, a lagged process that was rationally motivated in Chapter 4. Subject to that lag, it helps produce overall wage reductions when the absolute value of the rate of price deflation is greater than the continuous-equilibrium growth rate of real wages implied by established reference standards (Ҝ).

		Reference standards can be rationally recalibrated, a process modeled in Chapter 3. Recalibration was shown to be critically motivated by the incidence of job downsizing, a phenomenon that itself requires relatively long lags.


 
The TVGE model’s detailed predictions are consistent with the evidence on wage change in the 1930s depression. Nominal wage cuts occurred but significantly lagged product-price deflation. Reductions were sufficiently slow in the otherwise fast developing chain of events that (despite high and rising unemployment) real wages were pushed sharply higher, producing Bernanke’s central mystery of the Great Depression.

		

	

	 

	Larger message.  In the 20th century, with its widespread exploitation of specialization and increasing returns, the two greatest challenges to mainstream economic theory were the depression of the 1930s and the stagflation of the 1970s-1980s. It is discomfiting that broad consensus among economists about the nature, causes, and solutions to each costly disruption has yet to be achieved. (Stagflation was analyzed in some detail in Chapter 4.) The Workplace-Marketplace Synthesis provides the foundation for the overdue, coherent consensus.

	Stagnation

	Adverse nonstationary demand disturbances are not exclusively associated with unchecked spending contractions and swift destruction of income and wealth characteristic of 1930s-class depressions. An additionally important problem set, constrained nonstationary demand disturbances (denoted by CNDD), is characterized by positive spending growth that is sufficiently inhibited to produce, in conjunction with MWR, a jobless rate (U) persistently greater than the natural rate (UN). The meager SVGE stagnation literature typically poses a choice between classical and Keynesian unemployment; in the former, aggregate supply is distorted by chronic wage rent, while the latter assigns the starring role to inadequate demand. TVGE modeling, building on the derivation of the powerful MWR Channel from model primitives, coherently integrates the supply and demand forces into a policy-relevant model of macro stagnation, critical elements of which are sketched below. 

	 

	Modeling stagnation.  The microfoundations needed to explicate the CNDD problem class as a continuous-equilibrium phenomenon, occupying the space of welfare loss that exists between SDD and NDD, have already been provided. As already indicated, coherent stagnation modeling is constructed on keystone MWR that generates chronic time-varying wage rents and frustrates, along with interrelated sluggish nominal spending growth, profit expectations needed to support full employment (U(t)=UN(t)). Medium-term wage-rent macrodynamics were modeled in Chapter 3, while LEV and SEV labor-price dynamics were the focus of the previous chapter:

	Ģ(t)=(Wn(t)/Wm(t)−1)=ĢT(t)+ĢV(t);

	(5.5)      wn(t)=rn(t)+pcķ(t)+EtpN(t+1)–Et-1pN(t); 
wm(t)=m(t)+pm(t); and
(ģ(t)│rn(t)=m(t)+pm(t)−pcķ(t)–EtpN(t+1) +Et-1pN(t))≈0.

	 

	The variable ģ denotes the rate of change in wage rent, measuring wage-structure stability. Recall from Chapter 3 the long lags required for job destruction to occur and then induce ҜJ recalibration and wage givebacks, implying LEV labor pricing that is insufficiently flexible to permit a broad range of medium-term reconciliation of chronically slow demand growth and U(t)=UN(t).54 Dynamic conditions explicating stagnation in generalized-exchange modeling are:

	 (5.6)      (ΔΠJT(t)│ΔḒJT(t)>Δ(GJT(t)Wm(t)HJT(t)))>0 and
(ΔΠJT(t)│ΔḒJT(t)<Δ(GJT(t)Wm(t)HJT(t)))<0,

	where ΠJT denotes nonstationary LEV nominal profit and ḒJT is nonstationary Jth venue demand net of capital-stock rental costs.55 In LEV firms, profits are increasing in spending and decreasing in wage rent. In circumstances of U(t)>UN(t), robust profit growth, expected to persist, supports robust investment in plant, equipment, software, and R&D as well as the sufficient creation of LEV (good) jobs to push down unemployment. By contrast, weak nonstationary profit expectations make investors less willing to support the existing level of productive capacity, hindering employment growth and eventually inducing LEV job downsizing and, after more delay, wage givebacks. (For elaboration, see Chapters 3 and 6.)

	 

	The macro literature features two end-point approaches in the spectrum of policymaking in the circumstances of stagnation. The first is activist stabilization, targeting medium-term alignment of U(t) and UN(t), that attempts to stimulate total spending sufficiently to boost profit expectations, investment, and employment. In this Keynesian response, increased nominal spending helps reconcile unchanged (or slowly changing) ҜJ and full employment.56 The second is the passive classical solution, in which the monetary authority eschews overt action, relying instead on spontaneous market adjustments to inadequate profits that correct stagnation by eventually reducing wage rents sufficiently to reconcile total demand and U(t)=UN(t).57

	 

	In TVGE modeling, neither the active nor passive policymaker approach to dealing with persistently high joblessness associated with stagnation is without challenge. The Keynesian policy response cannot lower the natural rate of unemployment nor can it assure sufficient acceleration in total spending; it also can suppress labor-price adjustments that are necessary for overall economic efficiency and competitiveness, especially internationally.58 Stabilization authorities’ capacity to induce sufficiently higher aggregate-demand growth may be limited by powerful structural problems, including high debt burdens, sharp deteriorations in labor’s terms of trade, nonmarket forces that hinder adjustment in global currency markets, other nations’ free-riding on stimulation efforts, and political paralysis. 

	 

	On the other hand, the critical problem with the classical policy response is that wage givebacks require accumulating job destruction, a long-lagged adjustment process that imposes substantial damage to productive capacity, wealth, living standards, and economic prospects. The Tobinesque costs associated with relying on begrudging rational Ҝj recalibration to produce full employment are sufficiently large to mandate high-priority central-bank exploration of the feasibility of more activist policies whenever U(t) persists above UN(t).59 

	 

	The late Edmond Malinvaud (1980), the highly respected French macro theorist and policy advisor, constructed a medium-term profit-centric model that provides antecedent roots for the generalized-exchange analysis of stagnation.60 He powerfully extended the stationary fixed-wage general-equilibrium (FWGE) model class, associated with Patinkin (1956), Clower (1965), and Barro/Grossman (1971). FWGE thinking fell out of favor when it became clear that adherents were unable square their necessary wage rigidity with optimizing exchange. The field, however, was not completely abandoned. Notably continuing in the spirit of the early FWGE analysis is the careful work by Jacques Drèze’s (2001a, 2001b) on supply-constrained equilibria. TVGE modeling, inspired by Malinvaud, Drèze, Bénassy, and other active fixed-wage macro theorists, fully microfounds the FWGE approach and will hopefully encourage interest among a new generation of students. It is difficult to imagine policy-relevant formal macro theory that does not have roots in FWGE thinking, and the analysis returns to that literature in the next chapter.

	 

	Putting it together.  Low-frequency variation in unemployment presents a difficult problem set to stabilization policymakers. Unlike high-frequency joblessness for which the continuous equilibrium MWR channel establishes the central causal role of nominal demand, the TVGE low-frequency narrative establishes no single explanation to guide macro interventions. Indeed, an important task of TVGE macroeconomics is to discourage theorists’ urge, in considering stagnation, to focus on a single cause. Giving in to the desire to simplify the stagnation problem has proven to be a debilitating mistake. Central banks, aspiring to effectively respond to high nonstationary unemployment, must do the hard circumstance-specific analytical work of calibrating the relative roles of persistently inadequate total spending and persistently high real wages.61 Both causal forces are rooted in MWR, implying that such policy-relevant analysis is coherently done only within generalized-exchange modeling. 

	 

	Throughout the exposition of exchange generalization, the relationship between nominal demand and involuntary job loss has been emphasized. That focus, however, should not obscure that TVGE theory also richly models the rational macrodynamics of market-inefficient wage rents. In particular, Chapter 3 critically identified long lags before profits weakened by nonmarket labor pricing induce job destruction, which then requires even more time to soften downward labor-price rigidity. In addition to chronically inhibited demand growth, important causal roles in unemployment persistence have been identified for high reservation wages (rooted in stable preferences, jobless benefits, and market-information discovery costs especially associated with job downsizing), various labor-market rigidities (e.g., government restrictions on firms’ capacity to reduce their workforces), the structure and scope of formal bargaining (see Chapter 7), and the evolving wage structure and its interplay with capacity adjustments and labor-rent givebacks. In the TVGE analysis, other causal forces that have received attention in the literature have properly fallen by the wayside, including productivity regress, variable job-matching efficiency, hysteresis rooted in skill deterioration, and taxes on labor income thought (even in small doses) to powerfully discourage labor-force participation. 

	 

	Cross-national differences in unemployment and the composition of job growth, especially over the past three decades, draw attention to the need for policymaking to be supported by TVGE modeling. The special role of LEV employment, sharply rationed for a substantial share of the labor force since the Second Industrial Revolution, must be understood if macro policies are to effectively promote rising living standards in economies throughout all their stages of development. 

	 

	
		
				BOX 5.8: New big idea in macroeconomics
 
In his interesting Big Ideas in Macroeconomics (2013, p 2), Kartik Athreya pays proper homage to the biggest idea in the literature: “… the bedrock ‘Walrasian general-equilibrium’ framework, the modern version of which is known as the Arrow-Debreu-McKenzie (ADM) model…. A sense of the profound importance of this model can be gleaned from the fact that modern macroeconomics, which seeks to understand and interpret important real-world economic ‘aggregate’ time series such as GDP, interest rates, inflation, inflation, and unemployment, and is the source of many of the most influential policy interventions into the economy, is overwhelmingly based on applications of models rooted in the basic ADM model. In macroeconomic applications, many additional frictions and ‘bells and whistles’ are added to allow models to make contact with empirical phenomena, but the point of departure is essentially always ADM; in most macroeconomic models in use today, one can recover the pure ADM model as a special case.”
 
It is a big deal that another idea, the generalization of exchange, has forced a fundamental reconstruction of the core ADM (aka SVGE) model. Both the SVGE and TVGE frameworks are coherent. While the latter loses no information from the former, the reverse is not true. Most consequentially, the workplace venue uniquely introduces the MWR Channel and involuntary job loss, both layoffs and downsizing, into continuous-equilibrium behavior, providing a rational link from adverse nominal disturbances to substantial real-side effects. As a result, the TVGE approach is much more capable of modeling the GDP, interest rates, inflation, and unemployment that actually occurred over the past hundred years than the more restricted SVGE theory. The beautiful, coherent ADM model has for a long time been deeply challenged by stabilization relevancy and must give way to the new big idea of two-venue general equilibrium.
 
The reconstruction of the SVGE core to accommodate rational exchange in the workplace will eventually be accepted by mainstream macroeconomists. Advantages of the merger, three of which are noted here, extend well beyond stabilization-relevancy and are simply too powerful to resist. Unlike SVGE modeling, the TVGE framework derives its critical general-equilibrium labor supply from preferences and technological constraints that are truly axiomatic, rather than simply convenient. The generalization of exchange also makes macro modeling more tractable, an outcome that especially results from permitting temporary and persisting excess demands in a broad range of markets to be consistent with continuous decision-rule equilibrium, easing the crucial decomposability problem. The new big idea additionally recognizes obvious facts about specialized economies, notably admitting big bureaucratic firms into coherent analysis and freeing theorists from their implicit, embarrassing focus on yeoman farmers. Students will be pleased.

		

	

	 

	VI.  Another Useful Model: Financial Intermediaries

	The financial sector is responsible for recycling savings and, therefore, exerts an especially powerful influence on total nominal spending in any specialized economy. At this point in the development of TVGE theory, it is helpful to introduce, albeit crudely, financial institutions. The brief analysis is a bare-bones overview, best understood as a placeholder for future elaboration.

	 

	Stripped to their core activities, financial intermediaries gather savings from households and firms and underwrite loans that (in part) fund business and personal spending, extending capital investment and consumption beyond the limits of self-finance. Firms and households can consume and invest more or less than their incomes, latitude that permits the total demand for goods in a closed economy to vary from total income. To invest without saving, to save without investing, or to dissave without disinvesting requires financial institutions to arrange and price the placement of loans and securities. As a result, among the greatest threats to the stability of total spending is a breakdown in the funding of financial institutions. More generally, failure to wholly recycle saving into spending implies contracting nominal demand and, in combination with the MWR channel, substantial and cumulative reductions in total employment and production. That critical class of market failure is our second example of meta-externality, in which rational behavior by banks and their funders aggravate cyclical instability, translating into involuntary job and income loss.62 

	 

	The macro externality here results from a mismatch between efficient solutions for banks’ asset-management problem and policymakers’ macro stabilization problem in circumstances of adverse nominal demand disturbances. In business-cycle contractions, with associated current and expected credit and asset-value losses, rational bank strategy must include managing both its capital and liquidity to be sufficient to survive asset write-downs (calibrated to less-than-baseline probability stress tests) and skittish creditors. The economic circumstances necessarily imply tightening underwriting standards, which reduces losses, shrinks total asset size, and increases the capital available for loss absorption. Rational bank management must restrict lending, to some degree, in periods of contracting demand.63

	 

	Greenwald and Stiglitz (1993) have constructed an illustrative banking model that can be readily introduced into the TVGE model class, identifying and motivating credit rationing in specialized economies broadly subject to information costs and asymmetries. In particular, they argue that banks, which are highly leveraged with substantial nominal obligations, are both risk-adverse and have imperfect information on the macroeconomic risk partly governing loan repayment, producing variable credit rationing as banks’ assessment of cyclical risks evolves. From Greenwald and Stiglitz (pp.31-32): “When economic conditions worsen, banks perceptions of the relative risk of loans increases; and since bad economic conditions are often accompanied by high default rates, banks’ net worth decreases, along with their willingness to bear risks. On both accounts, banks respond to bad conditions by shifting their portfolio toward the safer activity.” Rational lending institutions procyclically influence total spending, complicating the task of the stabilization authorities. The simple credit model can be easily generalized to the ubiquitous (and inherently less regulated) shadow banking sector, especially securitized lending. 

	 

	In stressful macro circumstances, particular attention must be paid to short-term funders of a broad range of financial intermediaries, featuring temporarily cash-surplus institutions that include nonfinancial corporations, insurance companies, pension funds, mutual funds, hedge funds, and investment banks. As their imperfect perceptions of the macro outlook and creditworthiness deteriorates, their appetite for lowest-risk assets (including cash) increases.64 Rational behavior is then broadly restricting funds available to financial intermediaries, increasing systemic liquidity risks and aggravating downward pressure on total nominal demand. 

	 

	Meanwhile, macro policymakers tasked with stabilizing employment and production are seeking to halt, and reverse, the adverse spending disturbance. In SDD circumstances, intermediaries’ rational procyclical asset management is overcome by automatic stabilizers and central-bank garden-variety open-market operations to reduce short-term interest rates and increase liquidity. The inconsistency between macro stabilization goals and rational bank micro behavior is not policy-relevant. However, in NDD circumstances, automatic macro stabilizers plus central-bank standard stimulative policies are inadequate to the task of reversing the demand contraction, increasing the criticality of the conflict between policymaker macro goals and intermediary micro goals.65 In extreme macro crises (when appropriate stress tests include a nontrivial probability of depression conditions that would wipe out shareholder equity), banks rationally and substantially reduce lending. Given that the resulting meta-externality reflects market failure, not bank irrationality, the buck stops at stabilization policymakers. Most notably, the Federal Reserve must be responsible for the careful use its balance sheet to construct a comprehensive and credible toolkit of timely interventions capable of preventing the self-feeding shrinking of aggregate demand that push economies into prolonged stagnation (e.g., Japan’s lost decade) or depression (e.g., the 1930s). 

	 

	Adequate macro theory must specify and accommodate the rational MWR Channel, the inherent procyclical instability produced by rational financial intermediaries, and the crucial role of the real-side credibility of stabilization authorities. This compact version of generalized-exchange modeling has usefully focused on the most analytically difficult of the three interrelated issues (i.e., rational wage rigidity). The analysis returns to the emotionally difficult problem of central-bank credibility in the next and last chapters.

	 

	
		
				BOX 5.9: Mistake of historic proportions
 
The U.S. Federal Reserve, along with other G-7 central banks, has recently concentrated on better preparing the economy for future metamorphoses of SDD into NDD. Their interest in preventing the class of disturbance associated with the extreme global instability that began in 2008 is not surprising. In that effort, however, they have focused on the regulation of the banking system. Their belief that the policy lesson of the huge welfare loss from the economic crisis is centered on sharply higher capital and product restrictions imposed on the banking system is, at best, misplaced. History and logic demonstrate the futility of relying on regulation to prevent bank runs and asset fire-sales that result from lost investor and lender confidence in future macroeconomic stability. Meanwhile, the ubiquity and dynamic nature of the shadow banking system is testament to the mistaken belief that relevant financial risk can be confined to the effectively regulated banking system. Central banks must instead admit to, and work to correct, their own problems. In particular, they must understand how inadequately they have invested in promoting the credibility of their capacity to stabilize the real side of the economy. For example, at this writing, the Fed has inexplicably not established a formal employment target. Indeed, most other central banks assert that low inflation is their single objective. The critical defense against a repeat, perhaps even more powerful, of the 2008 SDD→NDD instability, is to assemble a formidable toolkit of actions, creatively using the central-bank balance sheets, that sufficiently intervene in total spending and asset pricing to halt and reverse a collapse in nominal demand. The fool’s errand, replacing the hard work of strengthening central-bank real-side credibility, is to rely on aggressive banking regulation, with its inherent limitations, to prevent future collapses of macro-stability confidence.
 
If lenders and investors in 2008 were confident that the Federal Reserve had the means and the will to halt and reverse the contraction in total spending, making a convincing case against depression, the overall welfare damage from the financial crisis largely rooted in the U.S. housing bubble would have been relatively minor. Certainly the resulting job loss would have been nowhere near 6 million and the stock market would not have gyrated around a 50% loss in value. On a macro scale, the event would have been ranked among the class of mild (SDD) recessions. 
 
There is an important real-time message here. By not using the aftermath of its successful 2008-09 intervention in aggregate demand to strengthen its toolkit and aggressively seek credibility and authority for future large-scale stabilization efforts, the Fed is making a mistake of historic proportions. 

		

	

	 

	VII.  Conclusion

	Aggregation is a defining feature of any macro model, yet modern theorists pay little overt attention to the nature and consequences of the methodologies they employ. SVGE modelers ubiquitously posit a single representative household that both supplies labor to and owns the single representative firm. That choice wipes out a great deal of information, including fundamental technological and organizational heterogeneities, that is critical to the aggregate behavior of specialized economies. With their first simplifying assumption, mainstream theorists eradicate their capacity to coherently suppress wage recontracting and accommodate involuntary job loss, condemning their efforts to stabilization irrelevancy.

	 

	Exact aggregation.  Solow and Hahn’s (1995, p.105) lament about restrictive “exact aggregation” used in macro modeling is another frequent criticism of the SVGE approach: “The injunction to ‘pay attention to the microeconomic foundations of macroeconomics’ is too sensible for anyone to wish to reject it. In practice, however, the convention has ascribed legitimacy only to models that are exact aggregations of agents who optimize subject to constraint. Such models certainly pay attention to their micro foundations. Indeed they are their micro foundations. More often than not, however, proponents of such models have been willing to entertain as legitimate constraints only those expressing technology and budgetary consistency; and only conventional individualistic utility functions are thought to be respectable.”

	 

	The two veteran theorists’ judgment is, as usual, sensible. But, in this case, their reservations are unnecessary. It turns out, perhaps surprisingly, that playing by NNS rules of exact aggregation of households and firms in continuous equilibrium can be made consistent with macro modeling that produces a range of useful stabilization theorems. The critical restriction on TVGE aggregation, rooted in the Second Industrial Revolution, is the maintained separation of marketplace and workplace venues of optimizing exchange.66

	 

	
		
				BOX 5.10: The New Classical revolution matters
 
The New Classical macroeconomic insurgency of the 1970s that replaced the Early Keynesians as the academy’s mainstream has two fundamental arguments. First, expectations should be rational. Second, macro models should be constructed consistent with the formal economic method of optimizing exchange organized around continuous general equilibrium. The New Classical Revolution has been both essential to the progress of macro thinking to be stabilization-relevant and deeply misunderstood.
 
Rational expectations dominated the prolonged debate that accompanied the New Classical revolution. In retrospect, the emphasis is surprising given the uncontroversial content of the core idea. Who disagrees that agents populating macro models should cost-effectively acquire and use relevant information in support of their economic decision-making? The Rational Expectations Hypothesis in which agents know all the information produced in the model despite its cost or inherent asymmetry is, of course, a different story. Surely nobody really believes that perfect foresight is usefully imposed on models with aspirations to be policy-relevant. 
 
While the expectations argument, in its realistic version, was received as revolutionary and garnered the attention, it is the second argument that matters. Indeed, once macro modeling is made consistent with the formal economic method, rationally constructed expectations are no more than part of the standard drill. Indeed, in the context of careful adherence to the formal method, rational expectations are not particularly consequential in the proper design of stabilization policy.
 
The New Classical insurgents plausibly insisted that macro theorists write down the equations that capture the optimizing impulse and constraints of SVGE theory and then take them seriously. They particularly rejected the Keynesian and monetarist practice of imposing assumptions that arbitrarily determine the direction of the model’s cause-and-effect. Rather than using assumptions to generate important results, proper model-building should derive cause-and-effect from rational behavior grounded in axiomatic model primitives. New Classical theorists are correct in asserting the primacy of the formal economic method. Their failure to construct stabilization-relevant macroeconomics results instead from not caring enough about how specialized economies actually work. They failed to recognize the fundamental need for the generalization of exchange in order to liberate their analysis from the arbitrary, damaging confinement of exchange to the marketplace.

		

	

	 

	Equilibrium macroeconomics.  Generalizing exchange delivers theorists from the unhappy SVGE trade of stabilization relevancy for model coherence, i.e., continuous general equilibrium microfoundations. Progress has been enabled by more careful consideration of aggregation, building a bridge from micro behavior to economic aggregates that preserves heterogeneities most critical to the actual nature of optimizing exchange in modern, specialized economies. Critical TVGE assumptions are consistent with available evidence. 

	 

	TVGE modeling shares the bold conjecture of real-business-cycle theorists that well-specified general equilibrium theory and formal macroeconomics must be equivalent. Despite the shared conjecture, however, equilibrium produced in the SVGE and TVGE models fundamentally differs. In the latter, optimizing workplace exchange provides the core around which general equilibrium is organized. LEV labor pricing dominates SEV wages, constraining decision-rule optimization in the marketplace and accommodating continuous-equilibrium (stationary and nonstationary) market failures to clear.67 Freed of the decomposability problem, homogenization effectively supports tractable aggregation up to the workplace and marketplace venues of rational exchange, producing a timepath of total employment (through expansion, contraction, recovery, downsizing, stagnation, and more) that is consistent with dynamic decision-rule equilibrium.

	 

	Edward Prescott has put forward a constructive model-use guideline: “There never is a right or wrong model – the issue is whether a model is good for the purpose it is being used.”68 His sensible rule implies that the coherent friction-augmented SVGE framework be reserved for the analysis of circumstances in which wages can be recontracted and job separations are wholly voluntary or for cause.69 TVGE modeling is appropriate in the remaining circumstances, microfounding dynamic general-equilibrium modeling that features meaningful labor-price rigidity, involuntary job/income loss, and consequent market failure in response to aggregate nominal-demand disturbances. TVGE thinking preserves Pareto Optimality while having no need for familiar SVGE Ptolemaic conveniences: implausibly high intertemporal labor-supply elasticities, large exogenous technological regress, and arbitrary preference shifts. The generalization of exchange notably enables rejection of the SVGE inference that the 1930s depression was a one-off epiphenomenon, an erroneous conclusion that has helped motivate misleading policy advice including the superiority of a single stabilization objective (i.e., low inflation) for central banks. (See Chapter 10.) By contrast, coherent TVGE thinking accommodates NDD in its various forms, establishing at least equal importance for a credible employment objective.

	 

	Complex and changing topography of wage rents.  The two-venue macro model is, of course, a heuristic device. It masks reality’s greater variation in economic characteristics, including establishment size, firm-specific capital, technological change, the nature of workers and jobs, product-demand elasticities, union power, and government intervention. Given the real world’s more subtle gradations, rational labor pricing implies an ever-changing topography of wage rents associated with many heterogeneous venues. (Delineation along industry lines is especially appealing.) Adverse chronic shocks occur, and venue-specific market, technological, institutional, and legal circumstances produce differing capacities to maintain labor and residual rents. Patterns of simultaneous, long-lagged adjustments in a fluid subset of firms and industries as profits and wage rents become unsustainable are characteristic of specialized, market economies.

	 

	The shifting topography of profits and labor rents also influences the translation of aggregate spending into employment, production, and inflation, helping to determine the effectiveness of discretionary demand management. Playing a particularly powerful role in the dynamic-rent topography is the ebb and flow of government regulation of the employment relation, international trade, product-pricing power, credit markets, and capital mobility into and out of industries. TVGE tools support economists’ evaluations of those problems and remedial policies.

	 

	Generalized-exchange theory provides powerful macrodynamics partly because it does not rely on arbitrary time-separations. Empowered by workplace and marketplace forces governing job creation and loss, important economic processes (from business cycles to growth) occur simultaneously, interacting with and being shaped by the time-contingent shifts in the economic-rent topography. Specialized economies never reach a general state of market clearing, no matter how much time passes. But, at any given time, a subset of establishments are experiencing sufficiently substantial and ongoing job destruction to motivate their labor pricing to be more responsive to product-market forces, eventually improving that pocket of allocative efficiency.

	 

	Better macroeconomics.  All the richness of specialized economies cannot be tractably captured in macro theory. Models must simplify. But some simplifications are less damaging than others. The TVGE model class preserves sufficient heterogeneity, while remaining tractable, to accommodate the fundamental transformation of the global economy induced by the Second Industrial Revolution and is, as a result, much more stabilization-relevant than mainstream SVGE thinking.

	 

	The 2008-09 macroeconomic crisis dramatically emphasized the need for improved capacity to model the class of broad market failure associated with adverse disturbances in total spending. In particular, the crisis exposed the pressing need for coherent analysis of nonstationary aggregate demand contractions. The generalized-exchange model class provides what the SVGE framework cannot: a formal continuous-equilibrium theory of depression and stagnation that assigns a central causal role to total nominal spending. The improved analysis implies that close attention must be paid to the adequacy and credibility of central-bank toolkits used in the management of aggregate demand. In particular, monetary authorities must do better in understanding and managing investor and lender confidence in the prospects for macro stability.70

	 

	
		
				BOX 5.11: What’s ‘absolutely central’ in stabilization theory?
 
Early in his fine New Keynesian text Macroeconomic Theory (2011, p.25), Jean-Pascal Bénassy identifies a “particularly important issue, that of government policy effectiveness. It is shown notably that hypotheses on information and expectations formulation are absolutely central in assessing whether government can actually control the evolution of employment and output.”.
 
In developing its improved macro model, this book demonstrates that Benassy’s confident conclusion about expectations and information, a generally accepted assessment that has directed cutting-edge research for more than three decades, is little more than an artifact of arbitrary SVGE restrictions on the scope of rational, price-mediated exchange. The artifact has diverting much of the rigorous thinking about stabilization-relevant macroeconomics into largely unproductive areas. That misdirection is central to explaining the paucity of useful stabilization theorems that have resulted from a generation of mainstream-theorist analysis.
 
In the TVGE model class, meaningful wage rigidity and its MWR Channel are what is ‘absolutely central’, remaining robust even in the perfect foresight circumstances of the Rational-Expectations Hypothesis. The generalization of exchange posits expectations that efficiently use available information, including all that is known about the behavior and plans of stabilization authorities. After eliminating the arbitrary marketplace-only constraint on rational exchange, the most critical restriction on information is its asymmetric nature in large, specialized workplaces.
 
No reasonable debate rooted in the formulation of expectations or the nature of information will attend the derivation, from model primitives, of the generalized-exchange capacity to microfound government stabilization effectiveness. Indeed, the inherent market failure resulting from the MWR Channel interacting with nominal demand disturbances, producing welfare loss manifest in large-scale involuntary job and income loss, is shown to be best understood as a meta-class externality. Following Pigou’s careful analysis, such externalities mandate government intervention. Generalized exchange may seem like an unfamiliar exercise that requires theorist retooling to appreciate what occurs in the specialized workplace, but its unique capacity to properly answer big questions makes it worth the effort. The MWR Channel is ‘absolutely central’ to stabilization-relevant coherent macroeconomics. SVGE modeling, absent free parameters and despite its interesting work on information and expectations formulation, is inherently not up to the task.

		

	

	 

	
Notes

		[←1]
	 Background assumptions posit a well-behaved production function, well-behaved worker utility, and a continuous workplace-exchange relation. Model tractability is facilitated by intra-firm labor homogeneity, risk-neutrality, and workers’ inability to borrow or save.
 

	[←2]
	 Employee utility notably reflects axiomatic employee preference for equitable treatment by management that motivates the spontaneous specification of workplace reference standards Ҝj.
 

	[←3]
	 By contrast, workplace exchange must be bundled when information imperfections and job routinization are insufficient to prevent cost-effective workplace monitoring, frustrating the establishment of interpersonal and intertemporal reference standards and implying that Ҝk={Wa}. In SEV circumstances, profit- and utility-maximization produces a rest period in the space of workplace decision rules at Wk=sup Ҝk=Wka=Wm, Źk=Źɱk.
 

	[←4]
	 Meanwhile, bundled workplace exchange, characteristic of small firms, produces stable equilibrium (at Wk=Wm), supported by the assumption of effective market-price discovery. Profit-seeking pushes against labor pricing greater than the market rate, while worker utility maximization (here motivating job mobility) pushes against wages that are below labor-market opportunity costs. 
 

	[←5]
	 For the bundled WER class, information-rich workplaces and effective labor-market price discovery combine to truncate the reference-wage set, i.e., Wa=sup Ҝk={Wa}= Wm. 
 

	[←6]
	 In the current application (i.e., rigorous stabilization analysis and its implications for monetary policy), the judgment of this book is that meaningful wage rigidity is crucial and, therefore, information motivating distinct marketplace and workplace rational exchange must be preserved at the aggregate-model level. More generally, see Jesperson (2009), on the significance of methodological choice in macro modeling: “Macroeconomic results, such as policy recommendations, cannot be assessed independently of the methodology employed. This conclusion is new insofar as there is very little overarching discussion of method to be found within the mainstream macroeconomic literature. Method is something to be used and rarely discussed. The absence of a discussion of method makes it difficult to interpret the analytical results for use in economic policy.” (p.xii) Generalizing exchange is the fundamental methodological choice most necessary to support stabilization-relevant macro theory.

	[←7]
	 Kuenne’s (1963) thoughtful work on general equilibrium emphasizes inherent market interdependence and indecomposability. “This is a frequent mark of the general model, the source of much of the advantage it may possess over its less ambitious rivals, but the wellspring of its analytical impotence as well.” (p.6)
 

	[←8]
	 In the context of stabilization relevancy, one of the most problematic characteristics of the SVGE representative household is that it both supplies labor to and owns the single representative firm and, therefore, suppresses what is interesting about workplace exchange. It is fair to conclude that mainstream theory uses the representative household to closet aggregation problems that are broadly considered to be “just too hard”. (Blundell and Stoker (2005, p.385) Woodford (2003), to his credit, frequently substitutes the more descriptive yeoman farmer.
 

	[←9]
	 See, for example, Kirman (1992). Edmund Phelps has surely won the general argument about the need to explicitly microfound macro modeling. Phelps’ victory, however, is often misunderstood. It neither mandates the use of single-venue general market equilibrium to produce necessary microfoundations nor justifies the use of a representative agent to suppress the severe tractability problems of multi-market equilibrium.
 

	[←10]
	 Recall that SEV labor pricing has been subsumed into the overall marketplace-exchange venue which, of course, includes a much greater share of the any macro model’s endogenous variables than does the workplace-exchange venue.
 

	[←11]
	 Recall also from Chapter 2 that Ҝj={Waj,Wbj,Wcj}>Wm. The interpersonal reference standard (Wbj) requires some elaboration. By definition provided in Chapter 2 ( i.e., other workers who perform the same or similar tasks as the individual employee or who work in close proximity to him or her), Wb is wholly jth-firm specific. The reference standard can be expanded to include corresponding wages in other firms without introducing the indecomposability barrier to aggregating variables in continuous equilibrium by an intuitive learning process, and its associated costs and inherent lags, with respect to relevant labor pricing in other firms. 
 

	[←12]
	 The singular reference wage could be relaxed, supporting enriched analysis, to the imposition of a constant wage structure on the large-firm venue without compromising the workplace-equilibrium model. 
 

	[←13]
	 As noted above, this assumption can be relaxed, at the cost of a lengthier analysis, by generalizing Wb (in workplace reference standards Ҝj) to include wages paid for the same or similar work in other firms (a venerable idea in labor economics, e.g., Arthur Ross’s (1948) “orbits of coercive comparison”). The information supporting inter-firm wage comparisons would be produced via a lagged learning mechanism, replacing the perfect-information assumption and strengthening workplace-equilibrium results. (For example, see Honkapohja (2001).)

	[←14]
	 Piero Sraffa (1960) analogously showed that constant relative wages imply consistency in product pricing sufficient to provide an interesting theoretical basis for effective aggregation. The continuous-equilibrium labor rents that result from rational workplace exchange can motivate the Sraffian methodology. 
 

	[←15]
	 The point is critical. Introducing LEV labor pricing and use as a constraint on marketplace decision-rule optimization permits rest periods in that decision-rule space to coexist with demand-supply disequilibria. That coexistence allows the TVGE model class to sidestep the SVGE decomposability requirement, facilitating homogenization and effective Walrasian aggregation. 
 

	[←16]
	 It is useful to constrain household behavior with an unequal initial distribution of financial assets. 
 

	[←17]
	 Modeling rational consumption in the two-venue theory, a powerful exercise with substantial policy implications, occurs in Chapter 6. It should be reiterated here that, unlike SVGE modeling, TVGE preferences are axiomatic, broadly recognized by behavioral economists, psychologists, evolutionary biologists, and reasonably aware observers. (See below.)
 

	[←18]
	 Notably, the Sonnenschein–Mantel–Debreu theorems on the aggregative implications of general equilibrium theory (excess–demand functions must be continuous and homogeneous of degree zero in prices as well as otherwise satisfying Walras’ Law) are particular to optimizing market exchange and, in TVGE modeling, restrict neither dominant optimizing workplace exchange nor subordinate, constrained rational marketplace exchange. 

	[←19]
	 The fundamental generalized-exchange innovation is pretty simple. Arrow and Debreu identified the assumptions needed for the SVGE existence of a set of prices at which markets’ supply and demand simultaneously equilibrate. TVGE modeling derives a set of rational nonmarket prices that, even in the implausible circumstances that the Arrow-Debreu assumptions actually govern marketplace exchange, dominate market prices and thereby imply the nonexistence of general market-clearing equilibrium. 

	[←20]
	 The reliance on the problematic, all-powerful auctioneer to coordinate rational individual choice in Walrasian tȃtonnement simply suppresses the exchange-mechanism problem in order to secure an immediate, costless adjustment. The analytic convenience has no explanatory content. Edgeworth injected some content, describing a laborious (and SVGE inadequate) process of continuous bargaining in which individuals’ conclude every exchange only when they are no longer rationally motivated to revise the terms of trade, a process rationally groping to equilibrium.
 

	[←21]
	 The simplification, rooted in the construction of a second (dominant and decomposable) venue of exchange, is a grand jump in the development of macroeconomics. The significance of proper aggregation is inseparable from the significance of proper microfoundations. Thomas Stoker (1993, p.1871) cautioned economic theorists about “… the natural temptation to just create a ‘story’ to ‘justify’ common reduced form or representative agent models. The problem is that for any equation connecting aggregates, there are a plethora of behaviorally different ‘stories’ that could generate the equation, which are observationally equivalent from the vantage point of the aggregate data alone. If one invents a paradigm that is not consistent with individual data, or based on fictitious coordination between agents, the results of estimating an aggregate equation based on that paradigm are not well founded, and are not to be taken seriously.”
 

	[←22]
	 Assumed homogeneity in workers’ general human capital rules out structural unemployment rooted in mismatches between worker skills and firms’ requirements. The absence of that important structural problem class focuses the immediate analysis on the nature and macro consequences of general workplace equilibrium.
 

	[←23]
	 From Katz (1986, p.235): “If efficiency wage problems are not important in some sectors, jobs may always be available there. Jobs in the efficiency wage sector will still be rationed and offer a positive utility differential. Equivalent workers are treated differently even if there are always some (typically low-quality) jobs available. Unemployment may result from workers searching and waiting for the better, rationed jobs.” Also, from Akerlof (2002, p.415): “The concept of good jobs and bad jobs makes the concept of involuntary unemployment meaningful: unemployed workers are willing to accept, bur cannot obtain, jobs identical to those currently held by workers with identical ability. At the same time, involuntary unemployed workers may eschew the lower-paying or lower-skilled jobs that are available.” 
 

	[←24]
	 Analysts may be misled by personal experiences seeking Class-II employment at research universities. Matching functions used in the context of such faculty vacancies are by their nature time and cost intensive; they are likely sufficiently idiosyncratic to produce nontrivial match capital that is divided between the university and the new hire. Recruiters are even diverted from production. It may be uncharitable to point out here that matching cannot be complex in models aggregated on worker market homogeneity implicit in representative agent macroeconomics.
 

	[←25]
	 For an overview of the literature, see Diamond (1982), Burdett and Mortensen (1998), Mortensen and Pissarides (1999), Hall (1999, 2005b), Pissarides (2000), and Mortensen (2003).
 

	[←26]
	 Matching functions can be made subject to thick-market effects, causing recruitment effectiveness to be increasing in the firm’s recruitment effort. (See Romer (2001), p. 445.) More directly, matching-technology modeling has focused on variable firm resources (equivalently measured by output or employees) that are rationally allocated to transforming vacancies into jobs, affecting the average time job seekers spend in the ỤF queue. 
 

	[←27]
	 Shimer (2005, p.27), in a notable example, found that the mainstream S/M/B model cannot plausibly explain the large size of U.S. unemployment fluctuations at business-cycle frequencies, in part because the model has almost no internal propagation mechanism. Shimer further argues that the introduction of wage rigidities into the basic model allows it to do a “better job of matching the empirical evidence on vacancies and unemployment.” The widespread finding that wage rigidities, or their surrogates, are critically important to the capacity of formal macro modeling to explain the available evidence is the elephant in the room in modern macroeconomics.
 

	[←28]
	 The search-matching process modeled by SVGE theorists further implies either an incoherent wage structure (i.e., incoming employees are priced idiosyncratically) or adjustments to the firm’s average wage level in the Nash surplus-division phase of recruitment. LEV management knows that either outcome adversely affects unit labor costs. It is not surprising that firms, already rationally paying chronic labor rents, have developed alternative, more cost-effective recruitment strategies. Existing workforces of large establishments costlessly disseminate information on their employer’s rent-paying wage practices and hiring intentions among families and friends. The recruits are not required to be, and are probably not, presently unemployed. If the firm wishes wider distribution of its plans, paying directly for information dissemination (newspapers, other advertising, modest payments to existing employees for attracting applicants, etc.) is more cost efficient than attracting more applicants by increasing the offer wage. The direct outlay for information distribution is, unlike upward adjustments to labor pricing, a modest one-time cost that is targeted on recruitment and is limited to, and amortized over, the new hires. 
 

	[←29]
	 The LEV firm is already paying an efficiency wage that would dominate any idiosyncratic rents.

	[←30]
	 The Award Statement of the 2005 IZA Prize Committee cites: “… the success of job search theory and the flows approach in becoming a leading tool for microeconomic and macroeconomic analysis of labor markets.” The Committee emphasized that S/M/B models, “which are now widely used in labor economics and macroeconomics, have highly enriched research on unemployment as an equilibrium phenomenon, on labor market dynamics and cyclical adjustment.” (The Statement is reproduced in Tatsiramos and Zimmerman (2011), p.vii.) It is an unhappy outcome, especially for policy relevancy, when our “leading tool” must ignore involuntary job loss. Who is willing to argue that TVGE analysis with its unique MWR Channel does not provide much superior explanations for a broad range of recognizable labor-related phenomena, including cyclical fluctuations in job flows, layoffs and job downsizing, unemployment duration, wage determination (especially relative to S/M/B indeterminate Nash bargaining), wage dispersion (especially with respect to firm size), and reservation wages?
 

	[←31]
	 The hard fact is that nobody, perhaps excepting some macro theorists, believes that varying the intensity/ efficiency of how firms recruit and hire new workers is a significant determinant of joblessness over the business cycle. The evidence overwhelmingly indicates that the cyclical behavior of employment/unemployment is much better understood as motivated by nominal demand disturbances that combine with the MWR Channel to induce large swings in profitability and involuntary job loss – i.e., the Early Keynesian story. Indeed, a growing number of New Keynesian theorists are concluding that the S/M/B model cannot explain the behavior of policy-relevant fluctuations in unemployment, arguing that the analytical framework may instead be used to introduce the Super Friction that rationally suppresses wage recontracting. From Galí (2011, p.528): “… the presence of labor market frictions does not appear to have much impact on the economy’s response to shocks. The indirect impact is, however, more substantial to the extent that it justifies the presence of sticky wages in equilibrium.”

	[←32]
	 Newspaper reports in the recent Great Recession describe persons “… working two or three jobs as they looked for a good one.” (New York Times, November 22, 2009, p.30) Such behavior, broadly accepted as factual, only makes sense in the context of interrelated wage rents, rationed high-wage jobs, and plentiful no-rent employment opportunities.
 

	[←33]
	 That good jobs are rationed explains why those who already hold them are alert to notify family and friends about openings in their firm, an information-dissemination mechanism that is an important characteristic of labor-market search and matching in all modern, specialized economies. 
 

	[←34]
	 Heterogeneous worker preferences, however, violate a useful simplifying assumption of the introductory generalized-exchange model and will not be utilized, nor are much needed, in the analysis that follows. 
 

	[←35]
	 Persistently high measured unemployment, concentrated in the longer-term jobless, that followed the 2007-09 recession in the United States partly resulted from extending U.I. benefits from 26 to 99 weeks.
 

	[←36]
	 The role of real models (Ramsey (1928) and Diamond (1965)) that have been extended in order to fine-tune work-leisure choice, frequently providing the starting point for modern SVGE macro thinking, is sharply reduced in the TVGE model class. In the LEV venue, given the requirements that factor specificity impose on the organization of production, firms sharply limit the capacity of workers to vary their weekly hours. (Even overtime is frequently mandatory, and absenteeism is a significant cost that is closely monitored.) Employers can override employee preferences here because of the payment of wage rents and the consequent rationing of “good” jobs. In the SEV venue, weekly hours are more variable, as competitive pricing and use of labor services permit households to be more responsive to their work-leisure preferences as well as variations in the offer wage. More generally, I have toyed with using overlapping generations in explicating TVGE modeling. At least in those preliminary efforts, neither the analytic nor policy payoff was anywhere near sufficient to justify the increased clutter.
 

	[←37]
	 Recall rights held by laid-off employees generate firm- and worker-specific reemployment queues, implying that the temporarily jobless workers may never join a market queue. Moreover, workplace modeling has more richly interpreted market queues as a permanent buffer between LEV and SEV employment, helping to reconcile their inherently inconsistent labor-pricing practices.
 

	[←38]
	 The favorite SVGE explanation for the employment-volatility puzzle remains the indivisible labor-supply hypothesis (Hansen (1985)), Rogerson (1988) that posits agent inability to adjust the length of his or her workday. In that approach, costs of going to work and/or supervising worker OJB impose a binary choice on households (work full-time or not at all), creating lumpiness in the optimization process. See Chapter 6. 

	[←39]
	 As noted by Layard, Nickell, and Jackman, (2005), the mainstream specification of the inverse relation between real wages and employment is consistent with both market-disequilibrium (new Keynesian) and market-equilibrium (new classical) interpretations. See below.

	[←40]
	 It should also be noted, in the context of the Dunlop-Tarshis critique, that chronic shocks in the terms of trade or productivity growth can occur simultaneously with business cycles, affecting real wage dynamics and obscuring high-frequency influences on labor-price measurement. Real wage rents must be decomposed in order to separate the consequences of chronic shocks from transient effects of monetary disturbances in the analyses of the cyclical behavior of real wages. If the accumulating adverse effect on employment prospects from unsustainably high wage rents is aggravated in recession and masked in expansion, the timing of long-simmering and carefully prepared workplace reference-standard revisions will have a cyclical dimension. The effect, not short-term in any analytical sense, imparts some apparent procyclicality to real wages. All in all, the famous debate could have been more quickly resolved if early John Dunlop had discussed the issue with early Richard Lester.
 

	[←41]
	 From Chapter 3, recall that LEV firms, while always paying wage rents, cannot organize rational nominal wage cuts in a high-frequency SDD context. The NDD classes, however, is a different story. In both depression and stagnation, persisting downward pressure on actual and expected profits triggers job destruction that eventually motivates employees to rationally accept nominal wage cuts. Note that, given the product-price deflation that is characteristic of depression, In earlier-stage depression, TVGE labor pricing is consistent with significantly increasing real wages – a deeply problematic outcome, from the perspective of SVGE macro modeling, during an episode of exceptionally high unemployment. 
 

	[←42]
	 A more fulsome analysis of the nature and proper management of aggregate demand disturbances is provided in Chapter 10. 
 

	[←43]
	 In such circumstances, orthodox central-bank “lean-against-the wind” monetary intervention has been famously described as “pushing to a string”. Moreover, if and when the nominal demand contraction induces price deflation, the interaction of falling prices and existing nominal debt further speeds collapsing total spending, creating a powerful flexible-price problem for SVGE endogenous cyclical stabilization. See, for example, Fisher (1933).
 

	[←44]
	 A central role for confidence, of course, is not new. In his General Theory, Keynes asserts that inertial expectations of macro stability help maintain that stability until investor and lender confidence somehow shifts.
 
 

	[←45]
	 Bernanke rightly assigns much of the blame for the adverse behavior of his first channel to the broad acceptance of the gold standard. A necessary condition of gold-standard compatibility with the efficient operation of compliant economies is wage market flexibility. It is illustrative of fundamental economic change that the British interwar restoration of the gold standard, a spectacular policy failure, was contemporaneously justified by citing the resounding success of gold-standard restoration after the Napoleonic wars a century earlier. That the 19th-century restoration was successful while the 20th-century iteration was not is rooted in the interim Second Industrial Revolution and the ever-increasing importance of workplace labor pricing. Interwar macro policymakers, by and large, simply did not understand that a fundamentally relevant change in market constraints had occurred.
 

	[←46]
	 Bernanke (2000), p.6. See also Friedman and Schwartz (1963), who use natural or policy-related stickiness to explain why wages and prices did not decline in proportion to the money-stock contraction in 1930-33. 

	[←47]
	 See Keynes (1973), p. 197.
 

	[←48]
	 Milton Friedman has famously argued that the 1930s depression in the United States could have been avoided if the Federal Reserve had pumped out enough money sufficiently quickly. Coming from the problem in a different direction, the TVGE model class provides support for the necessity of quick and substantial policy responses to a legitimate threat of a NDD collapse in total spending. But the TVGE analysis also implies that monetary policy, to the extent that the central bank’s balance sheet can be used to boost nominal demand, is not neutral in what is usually understood to be the medium term. (It is more precisely not neutral in the active-Ҝ periods that replace the medium- and longer-term in TVGE macrodynamics.) Note that the two-venue analysis does not imply that there is a policy-relevant medium-term tradeoff between inflation and unemployment. Many macro theorists have mistakenly concluded that the apparent absence of a longer-term tradeoff implies that monetary policy cannot influence unemployment beyond the timeframe of stationary disturbances. (See, for example, Taylor (1998a).) 
 

	[←49]
	 For more on the formal modeling of unions and collective bargaining that is wholly integrated into the continuous equilibrium Workplace-Marketplace Synthesis, see Chapter 7.
 

	[←50]
	 TVGE modeling also provides channels for chronically depressed aggregate demand. Chronically high and rising wage rents depress profits and investment in the large-establishment venue, slowing investment while retarding the labor-absorption capacity of high-productivity firms. Reduced absorption puts downward pressure on wage rates paid in the market sector, while increased rationing unleashes adverse income multipliers throughout the economy. Persistently high wage rents, therefore, restrain the growth of consumption and investment spending, helping to reinforce economic stagnation. It should also be noted that a number of economists have emphasized a fourth reason for a low-inflation economic stagnation. Money illusion strengthens worker resistance to nominal wage cuts. See Akerlof et al. (1996). Nonmarket jam-ups of nominal pay adjustments for class-I workers in large or unionized establishments do appear to occur around zero. Such jam-ups are consistent with the unbundled wage condition derived in two-venue modeling, but the evidence may also reflect significant reinforcement from money illusion.

	[←51]
	 See also Chari et al. (2002), who conclude: “Our business-cycle accounting suggests that research on the Great Depression should focus on building detailed models with underlying distortions that produce inefficiency and labor wedges. Building models of investment wedges is not likely to yield a high payoff.” (p. 27) The authors define input “wedges” as the gap between the factor’s marginal productivity and its market price. 
 

	[←52]
	 In 1910, Roger Babson identified thirteen financial panics in the United States: 1791-92, 1813-14, 1826, 1837, 1848, 1857, 1864, 1873, 1884, 1893, 1896, 1903, 1903, and 1907. The next two (1930-33 and 2008-09) were fundamentally different. 
 

	[←53]
	 It is illustrative that more than half of the U.S. labor force in 1870 was employed on farms; by 1930, the number had fallen to just over 20%. Today, it is under 2%. 
 

	[←54]
	 Chapter 3 demonstrates that optimal workplace exchange, influenced by the hold-up problem, increasing returns, labor-cost cartelization, etc., imparts substantial persistence to established wage reference standards embodied in rn.
 

	[←55]
	 Recall from Chapter 3 that ḒJ(t)=PJ(t)XJ(t)−řm(t)ҚrJ(t). 
 

	[←56]
	 See, for example, Malinvaud (1980). Rothstein (2012) analyzed the persistently high unemployment in the aftermath of the 2007-09 recession and concluded that the poor performance resulted primarily from inadequate aggregate demand, not structural factors.
 

	[←57]
	 See Chapter 6 for elaboration on the range of influences that can inhibit profit expectations. Most generally, investor anticipations depend on both the size and nature of pure profit. Large-scale cost-cutting may boost profits by cutting jobs, while top-line revenues from higher demand both increase residual rents and encourage capacity expansion and more hiring. Meanwhile, the level of UN(t) is determined by many factors (typically dominated by skill mismatching), with a relatively limited role played by wage rent. Nonmonetary policymakers can help speed the classical process by working to eliminate skill bottlenecks and otherwise lessening impediments to market adjustments. A passive central bank may at some point also benefit from a fortuitous positive demand shift. 
 

	[←58]
	 One important scenario is recognizable from difficult episodes of stagnation management that occurred during and after the stagflation decade. At issue are widespread job destructions that were eventually induced by rising LEV labor rents that resulted from the period’s signature extreme commodity-price inflation, the macro shock that ultimately blew inter-industry wage structures apart. Increasingly rationed good jobs generate spillover rationing in other markets that combine to inhibit total spending. Adverse multipliers reduce the effectiveness of policies designed to stimulate demand. As noted, the design of those policies is made even more difficult by the requirement rooted in economic efficiency not to suppress the necessary wage adjustments. The integrated analysis is a big deal. Only coherent generalized-exchange macro modeling is capable of incorporating the Thatcher revolution in Britain and the spontaneous downsizing of basic industries in the U.S., uniquely enhancing its policy relevance. I should transfer this footnote to the main text. It also should be noted here that in a stagflation context effective demand stimulation may require unacceptable levels of inflation, a circumstance that I know restricted the latitude of stabilization authorities in the stagflation decade. (For elaboration, see Chapter 4.)
 

	[←59]
	 Effective stabilization policymaking requires state-of-the-art capacities to estimate UN(t). (See Chapter 6.)
 

	[←60]
	 Despite being limited by a crude specification of wage rigidities, Malinvaud’s model of medium-term market failure pieces together a series of short-term equilibria that transforms, in the cumulative medium term, classical unemployment (rooted in wage rents) into Keynesian unemployment (rooted in inadequate nominal demand). In reviewing Malinvaud, Solow (1981, p.572) placed his analysis firmly in the practical core of macro theory: “To get anywhere with this issue, one must face up to the endogenous interaction of real and nominal variables.”
 

	[←61]
	 Nonmonetary policymakers must also diligently work on existing structural problems, including skill mismatching.

	[←62]
	 It is well understood that the Walrasian assumption of continuous full employment requires the efficient transformation of nominal saving into nominal spending. That transformation became tricky in the aftermath of the Second Industrial Revolution with its new corporate forms and their inherent suppression of wage contracting. The neoclassical narrative then required general investor/lender optimism with respect to future (planning-period) full-employment stability – an especially arbitrary restriction when aggregate-demand fluctuations consequentially interact with the MWR Channel. Operationally, the assumption of macro stability can be replaced with the credibility assigned by investors/lenders to stabilization authorities’ real-side objective.
 
 

	[←63]
	 For elaboration, see Hanson, Kashyap, and Stein (2011) and Dewatripont, Rochet, and Tirole (2010). The simple banking model, having roots in Kareken and Wallace (1978) and Diamond and Dybvig (1983) and ultimately traceable back to Walter Bagehot, makes no claims to originality.
 

	[←64]
	 Equivalently expressing the point, the appetite for cash and U.S. Treasury debt increases as confidence in the stabilization authorities’ capacity and commitment to halt and reverse a nominal demand contraction deteriorates.
 

	[←65]
	 The contraction process has been closely modeled by Shleifer and Vishny (2010b). They focus on securitized lending where banks retain only a portion of loans made as “skin in the game”, selling off the remainder to investors. (Their argument, however, applies to the entire portfolio of bank “at-risk” assets.) Interesting problems occur if market sentiment on one or more important classes of bank assets sours, adversely affecting (regulatory and equity) capital and forcing liquidation at the same time competitors are doing the same. Shleifer and Vishny have named such liquidation “asset fire sales” and assert they reflect “price dislocation”, i.e., the overshooting of asset values relative to economic fundamentals. Price dislocation itself partly reflects information asymmetries, and banks respond to their superior information by rationally choosing to maintain the now price-distressed asset positions. Banks instead reduce funding new projects, which are expected to yield lower returns than existing assets. From Sheifer and Vishny (2010a, p.46): “Because efficient projects are not financed in such a crisis, there is room for ex post government intervention, including credit easing, to improve efficiency.”
 

	[←66]
	 Solow and Hahn are particularly justified in their general misgivings about the exclusivity of the ascendancy of New Classical macroeconomics in the most prestigious graduate programs and professional journals. Proper microfoundations are more than an esoteric academic debate. The issue has important implications for real-world policymaking. Gali and Gertler (2007, pp.25-26), for example, have persuasively argued that the new classical attack on the microfoundations of large econometric models combined with the models’ failure to forecast the 1970s stagflation to drive quantitative macro modeling out of favor at central banks, hollowing out the capacity of economists to support policymaking: “In the 1980s and 1990s, many central banks continued to use reduced-form statistical models to produce forecasts of the economy that presumed no structural change, but they did so knowing that these models could not be used with any degree of confidence to predict the outcome of policy changesThus, monetary policymakers turned to a combination of instinct, judgment, and raw hunches to assess the implications of different policy paths for the economy.” For elaboration, see Chapter 10.
 

	[←67]
	 Odagiri (1981) interestingly constructed a formal macro model decomposed into corporate and market venues, demonstrating that the former dominates the growth process.
 

	[←68]
	 Quoted in Snowdon and Vane (2005), p. 353.
 

	[←69]
	 Even in that restricted use, it should be noted that SVGE models suffer from poor tractability that limit their application. From Chiarella, Flaschel, and Franke (2005, p.3): “Most importantly, the nature of the solution procedures for stochastic intertemporal [market-centric] optimization models makes it very difficult, if not impossible, to understand clearly the dynamic linkages and feedbacks between the various sectors and agents of the economy.” Also, from David Romer (2001, p.153): “… moving from the ad hoc [consumption] assumption in IS-LM-AS to a relatively simple formulation based on intertemporal [market] optimization has little or no benefit in terms of realism, but a large cost in terms of ease. The tradeoff is similar for grounding the analysis of investment demand, money demand, price rigidity, and so on more strongly in microeconomic foundations: even the easiest models are dramatically harder than their IS-LM-AS counterparts, and not obviously more realistic.”
 

	[←70]
	 For elaboration, see Chapters 6 and 10. 
 





        
            
                
            
        

    
Table of Contents


		WORKPLACE-MARKETPLACE SYNTHESIS

		I. Overview of the Workplace-Marketplace Synthesis

		II. Keynsian Consumption
	
			Fixed-Wage General Equilibrium Theory

			Enriching the Barro-Grossman Model

		

	

		III. Expectations, Pure Profit, and Production Capability

		IV. Causes and Consequences of Acute Demand Instability
	
			Expectations and NDD

			NDD Propagation of Financial Crises

		

	

		V. Natural Rate of Unemployment

		VI. New Neoclassical Synthesis

		VII. SVGE versus TVGE Modeling: The Labor Wedge
	
			New Classical/RBC and New Keynesian (NK) Wedges

			Structural Models

			Market Frictions

		

	

		VIII. Conclusion

	



	Notes





CHAPTER SIX

	WORKPLACE-MARKETPLACE SYNTHESIS

	 

	This chapter completes construction of the introductory two-venue general-equilibrium model. In the spirit of Walras, the Workplace-Marketplace Synthesis has been erected on behavior that is the aggregated outcome of rational agent choice.1 The principal difference from Walras is that optimizing activity is not restricted to the marketplace. Price-mediated workplace exchange has become an essential part of the macro narrative. Only one of Walras’s two fundamental ideas survives the generalization of exchange. Markets remain deeply interconnected, but they are no longer in (or even necessarily moving toward) the particular class of general equilibrium that equilibrates demand and supply.

	 

	In two-venue general equilibrium (TVGE) modeling, both marketplace and workplace exchange is self-organizing. The former is spontaneous, while the latter (concentrated in large, specialized establishments) is intentional. The much larger spontaneous venue includes small firms, familiar from textbook analysis, that cede resolution of their employee-exchange problem to the marketplace; it is also home for most other input and final-product transactions. The intentional venue, despite its relatively compact size, is critically important. Its consequence is largely rooted in its rational payment of wages that are both downward rigid over the business cycle and chronically in excess of market-opportunity costs. Generalized exchange has been shown to ration good jobs as well as hours on those jobs and to be the wellspring of the class of meta-externalities that justify the discretionary management of aggregate demand.2

	 

	This chapter begins with an overview of two-venue macroeconomics, featuring a pared-down AS-IS-LM model enriched with generalized exchange. The analysis that follows focuses on aggregate demand. In Part II, the long moribund fixed-wage general-equilibrium (FWGE) model class, inspired by Clower and Patinkin and associated with Barro, Grossman, Malinvaud, Drèze, Bénassy, et al., is reconfigured to be consistent with the generalized-exchange methodology and used to investigate the nature of continuous-equilibrium consumption. The primacy of income and wealth in household spending is microfounded. Next is an overview of the complex of TVGE forces governing the cyclical and trend calibration of firms’ production capability, with an emphasis on capital investment. Part IV summarizes modern work on rational investor/lender inaction and the revival of Keynes’s emphasis on investor confidence. Both are used to model extreme demand instability, an under-appreciated policy-relevant phenomenon. The accumulated tools help explain troubling facts produced by the 2007-09 Great Recession.

	 

	The TVGE version of the natural rate of unemployment is outlined in the fifth section, followed by a in-depth look at the consensus New Neoclassical Synthesis. A relatively long Part VII assesses and compares the TVGE and SVGE model classes, using the contemporary labor-wedge literature to facilitate evaluation. Finally, there is a conclusion.

	I.  Overview of the Workplace-Marketplace Synthesis

	Two venues.  Building on fundamental heterogeneities (in decision rules, constraints, and mechanisms of exchange), workplace exchange in the unbundled large-establishment and bundled small-firm venues has been derived: 3

	(6.1)      ŹJ(t)=ƒ(WJ(t),WnJ(t),ŹɱJ), 
such that if WJ(t) ∈ [WnJ(t),Wm(t)], 
(ΔŹJ(t)/ŹnJ(t))/(ΔWJ(t)/WnJ(t))>1; 

	(6.2)      ŹK(t)=ŹɱK and WK(t)=Wm(t), 
such that if WK(t)>Wm(t), 
(ΔŹK(t)/ŹɱK)/(ΔWK(t)/Wm(t))<1.

	Exchange generalization has powerful implications. LEV labor pricing occurs only in the workplace; SEV wages default to the marketplace. The two venues are combined into a continuous-equilibrium framework that microfounds meaningful wage rigidity (MWR), good-job rationing, and consequential meta-externalities resulting from a range of nominal-demand disturbances.

	 

	LEV equilibrium features unbundled exchange, resulting from the simultaneous optimization of employer labor pricing and employee on-the-job behavior at WJ(t)=WnJ(t)=max(ŹJ(t)/WJ(t))=sup ҜJ(t)>Wm(t) and ŹJ(t)=ŹnJ(t). Workplace macrodynamics are rooted in employees’ inter-temporal calibration of their reference standards (ҜJ(t)), a process governed by rational substitution of consumption for equitable treatment by employers.4 The tradeoff is informed by production-capability decisions motivated by rational profit expectations, reducing the role of interest rates relative to mainstream thinking.

	 

	Pure profits (ΠJ), the income-distribution residual claimed by owners of sunk capital, are restored to the central role they played in classical thinking. Generalized-exchange modeling is then able to assign, as needed, coherent roles to increasing returns, proprietary technological innovations, wage cartelization, product-pricing power, the hold-up problem, and fluctuations in nominal demand. Enriched profit dynamics imply a strong tendency for employee reference standards (ҜJ) to be durable, always unchanged in response to business cycles and not unreasonably unchanged deep into the medium term. The efficiency wage (WnJ), chronically exceeding labor opportunity costs, pushes workers off their market-supply schedule. Rational work-leisure substitution is suppressed, restricting LEV employee choice to optimizing his or her OJB.

	 

	Meanwhile, SEV employers effectively monitor workplace behavior, bundling their Workplace-Exchange Relations (WER) and optimizing labor pricing at WK(t)=Wm(t) and labor behavior at ŹK(t)=ŹɱK. Firms and workers can do no better than being market-price takers. Employees lack workplace information imperfections needed for the spontaneous establishment of interpersonal/intertemporal reference standards. ҜK is truncated (ҜK(t)={Wa(t)}, sup ҜK(t)= Wa(t)=Wm(t)), and worker attention is focused on optimizing work-leisure choice as well as the ongoing search for good (rent-receiving) employment.

	 

	Involuntary job loss requires the suppression of wage recontracting and is, therefore, confined to LEV firms with their characteristically unbundled Ź. If SEV labor pricing and use is not government restricted, TVGE economies tend to generate relatively robust total employment, while being vulnerable to socioeconomic problems rooted in earnings inequality not meaningfully grounded in inherent or general human capital.

	 

	Rational employment.  It will comfort practitioners that, unlike market-centric modeling, LEV workplace equilibrium does not simultaneously determine the rational wage and level of employment. The central innovation in large-firm management of labor input is the substitution of the workplace-exchange relation for market labor supply in optimizing employer-employee interaction. The baseline labor-input supply schedule, on its own, determines the rational wage on its own, making labor pricing demand-independent.

	 

	LEV management identifies its production schedule, with its particular levels of labor hours, capital services, and material input, as a function of expected product demand subject to rational profit seeking. As a result, optimal labor input is recognizably adjusted over the business cycle. Given that labor hours available for production (HJP) are increasing in the level of employment (HJP=ƒ(EJ), such that ΔHJP/ΔEJ>0), rising demand at some point pushes firms to hire more workers, a process that is influenced by overtime premiums as well as physical/socioeconomic constraints on the length of the workweek. Opposite-direction adjustments (reduced workweek, layoffs and job downsizing) were analyzed in Chapter 3.

	 

	Given WJ=WnJ=WńJ, labor input that is in 1:1 correspondence to production can be measured by worker hours. Chronic wage rent combines with the substantial pool of SEV employees to produce an elastic market-supply schedule to LEV firms at their profit-seeking wage (WnJ).5 Large establishment employment determination is consistent with the generalized-exchange reorientation of macroeconomics to feature powerful causation from nominal demand disturbances to same-direction changes in employment and output.

	 

	Venue linkages.  In addition to the intermarket linkages retained from mainstream SVGE modeling, including relative prices and elasticities that allocate various demands and supplies, the workplace and marketplace venues are largely connected via three mechanisms. First is the dominance of LEV labor pricing and use, generating powerful constraints on decision-rule optimization in both venues. Those restraints are rooted in the necessary rationing of both rent-receiving employment and hours worked in those good jobs. Second is Harris-Todaro (1970) inter-venue labor transfer (also named Lewis Transfer) that is rationally mediated by LEV wage premiums and job prospects. Third is Baumol’s (1967) “cost disease” that helps reconcile sectoral unbalanced productivity growth.

	 

	Large establishments populate the dominant venue, i.e., the locus of workplaces governed by decision rules, constraints, and exchange mechanisms that rationally prices market-homogeneous labor higher than remaining (SEV) firms. The existence of LEV wages powerfully constrains the optimization of marketplace decision rules. Because job rationing must follow from the payment of wage rents, SEV workers are forced to exchange hours on the job at less preferred terms than comparable LEV employees, who are themselves frustrated by the rationed workweeks in their rent-paying jobs. (Chapter 2) That inter-venue constraint on market optimization enables the simultaneous existence of continuous general decision-rule equilibrium, the failure of markets to clear, periodic involuntary job loss, income-driven consumption, and profit-driven investment.

	 

	The Harris-Todaro model (Chapter 3) is a venerable, underappreciated contribution to economic thinking that links dominant and subordinate venues via labor transfer motivated by the rational assessment of relative opportunities.6 The inability of many job-seekers to find work at the going (relatively high) LEV wage, despite being qualified for such jobs, is indicative of chronic market failure. Newspaper reports during the 2007-09 recession describe persons “… working two or three jobs as they looked for a good one.” (New York Times, November 22, 2009, p.30) Such behavior, broadly accepted as unexceptional, only makes sense in the context of persistent wage rents, rationed high-wage jobs, and plentiful low-wage employment.

	 

	The remaining mechanism was identified in Baumol’s insightful analysis of the dynamic interaction of two sectors with strictly different labor-productivity growth. He restricts his model to competitive wages and concludes that relative unit costs increase without limit in the low-productivity sector, pushing up its relative price and, within a normal range of demand elasticities, shrinking its relative size. TVGE modeling generalizes Baumol’s conclusions, demonstrating that axiomatic preferences and technology produce labor rents that restrict the growth of the high-productivity sector. More general “cost-disease” problems are implicated in the generalized-exchange class of market inefficiencies, including restricted consumption, arbitrary wage inequality, chronic joblessness, and socioeconomic disruptions resulting from periodic downsizing of good jobs.

	 

	Filling out the small model.  Adopting the familiar model-building strategy of limiting compact macro analysis to explicating business cycles, central TVGE innovations can be illustratively introduced into the familiar three-part AS-IS-LM framework of the sort I used to estimate:7

	(6.3)      X(t)=ƒ(ΈJ(t),ƘJ(t),HK(t)), such that 
ΈJ(t)=ŹJ(t)HJ(t), Ƙ(t)≤ƘP(t)=ƒ(Ҡ(t)), 
ΔX(t)/ΔΈJ(t)>0, ΔX(t)/ΔƘJ(t)>0, 
ΔX(t)/ΔHK(t)>0;

	(6.4)      w(t)=bo+b1(UN–U(t))+b2pŁ(t), such that 
w(t)=ƒ(wJ(t),wK(t)),W(t)=(1+w(t))W(t−1);8

	(6.5)      p(t)=ƒ(w(t), Ƙ(t)/ƘP(t)), such that
Δp(t)/Δw(t)>0, Δp(t)/Δ(Ƙ(t)/ƘP(t))>0, 
P(t)=(1+p(t))P(t–1);

	(6.6)      H(t)=ƒ(Y(t),Π(t),Ḽ(t)), such that
Ḽ(t)=ℓḼ(t–1), Ӱ(t)=W(t)H(t);

	(6.7)      U(t)=1–(N(t))/Ḽ(t)), such that N(t)=H(t)/ä.

	(6.8)      Y(t)=Ç(t)+Į(t)=W(t)H(t)+řm(t)Ҡr(t)+Π(t), such that 
Y(t)/P(t)=X(t), Ҡr(t)/Ҡ(t)=ȁ;

	(6.9)      Ç(t)=ƒ(Y(t)), s.t. 0<ΔÇ(t)/Δ(Y(t))<1, Ş(t)=Y(t)–Ç(t);

	(6.10)      Į(t)=ƒ(Π(t), řm(t)), s.t. ΔĮ(t)/ΔΠ(t)>0,
ΔĮ(t)/Δřm(t)<0, ΔҠ(t)=Į(t–1)/P(t–1), Į(t)=Ş(t)

	(6.11)      M(t)=Ŀ(Y(t),řm(t)), such that M(t)=ṁM(t–1), 
ΔĿ(t)/ΔY(t)>0, ΔĿ(t)/Δřm(t)≤0.9 

	 

	Generalized-exchange innovations are captured in equations 6.3, 6.4, 6.5, 6.6, 6.8, 6.9, and 6.10. Most critically, the continuous-equilibrium MWR Channel is embedded in equation 6.4 in the aggregate-supply section. (Chapter 4.) TVGE modeling imposes a tight structure on bi. In LEV firms, the efficiency wage is paid, good jobs are rationed, and cyclical nominal wage reductions are irrational. Recall that the influence of market unemployment is restricted to SEV labor pricing. Equation 6.6 notably reflects the consequent reorientation of employment determination to reflect the now causal role of aggregate nominal demand.10

	 

	The tight structure imposed by the MWR Channel broadly shoves the compact model away from its SVGE roots. Notional market-clearing plans, disrupted by good-job rationing, are replaced by effective plans that take into account quantity restrictions; downward wage rigidity forces quantity signals into model coordination. Equation 6.9 is an income-centric Keynesian consumption function, microfounded as an continuous-equilibrium specification in the next section. Similarly, in equation 6.10, rational expectations of pure profit recognizably replace interest rates as the dominant determinant of capital investment.11 (See Section III.)

	 

	
		
				BOX 6.1: Recognizably calibrated macrodynamics
 
The generalization of exchange motivates a monetary theory of production that coherently accommodates a great deal of Keynesian macrodynamics. Stochastic shocks are propagated by consequent demand disturbances that combine with the fully microfounded MWR Channel to produce recognizably-sized contractions. The consequent welfare loss depends on the size and speed of total-spending instability and can be ameliorated by discretionary interventions in total spending. TVGE theorists are deeply skeptical of the recurring argument, typically reappearing in extended expansions, that instability has been fundamentally tamed. Mainstream macro-economists, building models wholly within the SVGE framework that coherently accommodates neither involuntary job loss nor recessions that generate recognizable welfare loss, are understandably vulnerable to misinterpreting periods of relative calm as the structural shift needed to usher in some great moderation that makes consensus macro theory more stabilization relevant.
 
Prior to the 2008-09 economic crisis, Robert Hall fell victim to the mainstream allure of “great moderations”, writing a series of papers that separated U.S. recessions into two chronological classes. He asserted a metamorphosis of cyclical contractions into their “modern” form some time after the challenging 1981-82 downturn. From Hall (2005a): “In the modern U.S. economy, recessions do not begin with a burst of layoffs. Unemployment rises because jobs are hard to find, not because an unusual number of people are thrown into unemployment.” He argued that in “modern” recessions familiar search/match/bargain modeling, focusing on voluntary unemployment that occurs while looking for “hard-to-find” jobs, provides adequate explanation of labor cyclicality. Hall concluded that, once embedded in the coherent SVGE framework, S/M/B was sufficiently robust to support operational policy theorems. 
 
The capacity to assess the “modern-recessions” hypothesis was itself made more robust with the expansion of the sample size from two to three. Table 1.1 shows that the 2007-09 recession (by definition part of the modern class of business cycles) was severe, with its labor-market deterioration dominated by job losers. The six million increase in involuntarily lost jobs accounted for more than three-quarters of the increase in total unemployment. People who were, in Hall’s words, “thrown into unemployment” were the overwhelming cause of the damaging rise in joblessness. The 2007-09 cyclical contraction reduces the analytic value of the modern-recessions hypothesis to little more than illustrating the eagerness of SVGE theorists to claim some stabilization relevance for their stabilization-challenged model class.

		

	

	 

	Sufficiently adverse movement in nominal demand causes macro instability that, in the compact model, is manifest in recession. The most compelling feature of the compact model is that the weakening phase of a stationary demand disturbance (ΔY<0) interacts with the tightly restricted wage equation to induce, consistent with the minimum-transactions rule and reasonable price discovery, continuous-equilibrium involuntary job loss (ΔN<0). Disturbances are propagated via constrained-spending and related multipliers. The resulting market failure is best understood as a meta-externality that critically justifies government intervention in total nominal spending, a response easily introduced into the model via a discretionary policy rule (focused on joblessness and inflation) that makes money endogenous. (Chapter 10) Given its microfounded MWR Channel, the compact TVGE model is more stabilization-relevant than any coherent SVGE model in the literature. 12

	II. Keynsian Consumption

	Coherent monetary theory is fundamentally transformed by the keystone TVGE innovation, i.e., the derivation of meaningful wage rigidity from axiomatic model primitives:

	(6.12)      WJ(t)=WnJ(t)=max (ŹJ(t)/WJ(t))=sup Ҝn(t).

	                              W

	The most parsimonious version of the two-venue macro model retains the SVGE formulation of product markets, non-labor factor markets, and divisible physical capital stocks. Generalized-exchange innovation is effectively confined to labor supply. That model-building strategy recalls the Neoclassical Synthesis. The difference, of course, is that Early Keynesians simply posited nominal wage stickiness (in the General Theory, a nominal wage floor) supplanting, in the short-run, the powerful three-way equilibration of the nominal wage, firms’ marginal value of labor input, and workers’ marginal value of time. The repeal of Keynes’s Second Classical Postulate reorients, especially for short periods, macro modeling to focus on total spending.

	 

	As promised, this section focuses on fixed-wage general-equilibrium (FWGE) modeling, pioneered as a “non-Walrasian equilibrium” extension of Keynesian thinking by Don Patinkin (1948, 1956) and Robert Clower (1965). The literature demonstrates that the (arbitrary) imposition of downward-rigid labor pricing generates coexisting persistence of excess supply and constrained decision-rule equilibrium.13 The common FWGE denominator is that only those agents on the short-side of the market can satisfy their exchange preferences. Remaining agents are rationed, with their optimal decision-making subject to quantity constraints that frustrate consumption-leisure preferences. When choosing the amount of consumer goods to buy, rational workers must take into account their actual hours of employment.

	 

	Rationed exchange requires some subset of prices to respond inflexibly to changing market conditions. If the rationing features involuntary job and income loss, labor pricing must be subject to meaningful rigidities that uniquely suppress wage recontracting. Stabilization-relevant macro analysis is never far from the cornerstone contribution of generalized-exchange modeling: its capacity to make the MWR Channel consistent with optimizing, price-mediated exchange anchored by continuous general equilibrium. Do not forget that rational MWR generates both downward inflexible nominal labor pricing over the business cycle and chronic wage rents, producing Keynesian and classical shortfalls from full employment. Once located in the TVGE framework, Early Keynesianism must be recognized as no less an exercise in dynamic stochastic general equilibrium than the stabilization-irrelevant SVGE models that have replaced it.

	Fixed-Wage General Equilibrium Theory

	Contributors to fixed-wage general equilibrium macro modeling include Solow and Stiglitz (1968), Barro and Grossman (1971,1976), Drèze (1975), Bénassy (1976), Malinvaud (1977, 1980), and a number of others. Their work received substantial attention in the 1960s and 1970s but ultimately fell into disfavor, initially in the United States, as the economics profession became more (reasonably) insistent that wage recontracting cannot be arbitrarily suppressed in any macro analysis asserting the coherent elimination of foregone gains to trade. For theorists focused on market exchange, demonstrating that the MWR Channel is Pareto-efficient is an inherently unrewarding task; and few persisted in the challenge.

	 

	From Blanchard and Fischer (1989, p.373): “By the end of the 1970s,… it had become clear to many that the [FWGE] approach had reached a dead end: the assumption of given prices, which had appeared initially to be a useful shortcut, turned out to be a misleading one. Further, in the absence of microfoundations that accounted for the price stickiness, it was difficult to make progress on several ambiguities that emerged from the framework…. More fundamentally, there was no real justification for the asymmetry between the treatment (or lack of treatment) of price decisions and the sophisticated treatment of other decisions, such as investment or consumption.”

	 

	Blanchard and Fischer, and almost everybody else, gave up too soon. The Workplace Marketplace Synthesis, accommodating the necessary generalization of optimizing exchange in the aftermath of the Second Industrial Revolution, constrains market decision-rule optimization with dominant rational intra-firm labor pricing in large establishments offering routinized jobs. TVGE modeling properly microfounds FWGE analysis, providing analytic coherence to Early Keynesian thinking.14 In return, the early exogenous-wage literature (with its emphasis on the inter-related effects of job rationing, truncated work-leisure choice, and spillover effects from labor-market excess supply on the ability of other markets to clear) is ready-made to facilitate the identification and explanation of important TVGE implications. FWGE analysis, brought low by its apparent arbitrary inattention to rational behavior, can be resurrected by correcting the equally arbitrary SVGE inattention to optimizing exchange to the workplace.

	Enriching the Barro-Grossman Model

	In its best-known Barro-Grossman (1971, 1976) application, FWGE modeling posits nominal wage rigidity in order to investigate the relationship between aggregate demand and involuntary job loss that results from the interdependence of rationing in the labor and goods markets. Such analysis must be general; partial-equilibrium labor-market analysis is inherently inadequate to the task.15 Barro-Grossman identify several regimes, the applicability of each depending on which markets are experiencing excess demand or supply. TVGE modeling is most compatible with their Keynesian regime, in which the labor market exhibits excess supply.16

	 

	Labor analysis.  Generalizing exchange powerfully enriches the original Barro-Grossman (1971) FWGE model. Adding rational workplace behavior to their single (marketplace) venue microfounds the assumption of wage rigidity. The enhanced model variables are:

	
		XJ and XK are the quantities of commodities produced in the large-establishment (LE) and small-establishment (SE) venues respectively;

		HJ and HK are the quantities of labor services;

		MJ and MK are the initial stock of nominal money balances held by households supplying labor to the LE and SE venues respectively;

		mJ and mK are the increments to household money balances (in commodity units);

		ΠJR and ΠKR are profits (in commodity units); 

		PJ and PK are money prices of real commodities produced; 

		P denotes the price index; and

		WJR and WKR are wage rates (in commodity units) consistent with the WMS. 



	 

	Labor is the only variable input in both venues’ production.17 Commodities (X) are consumable and the only form of current production; there is no investment. Money is the store of value, the medium of exchange, and unit of account; its quantity is exogenous and constant. Barro-Grossman further simplify their analysis by positing that households receive profits according to a predetermined distribution function. Firms maximize profits; households maximize utility.

	 

	In the SEV (marketplace) sector, market-price-taking firms understand profit maximization to be constrained only by the production function. Firms can hire all the labor they desire and sell all the output they produce, implying the specification of real profits such that ΠKR=XKS–WKRHKD, subject to the production function, XK=XK(HK), demonstrating positive, diminishing marginal productivity). The superscripts S and D denote, respectively, supply and demand quantities. Profit maximization implies XKS=XK(HKD) and HKD=HK(WKR), such that δXK/δHK=WKR

	 

	In the LEV (workplace) sector, the familiar market-clearing conditions break down. Posit that current production (XJ) is equivalent to demand-determined sales and that XJ<XJS, where XJS becomes notional supply. The profit-maximization problem, as described by Patinkin (1956), is then restricted to selecting the minimum labor hours needed (HJD’) to produce XJ. Profit maximization implies that: HJD’=FJ-1(XJ), for δFJ/δHJ≥WJR. It follows from the constraint XJ<XJS that HJD’<HJD, with HJD’ approaching HJD as XJ approaches XJS. An effective-demand shock ΔHJD’<0 forces involuntary job loss. It also follows that the effective demand for LEV labor services (HJD’) can vary despite unchanged WJR. The market breakdown is Keynesian (i.e., involuntary job loss resulting from combining inadequate demand and wage rigidity) rather than classical (i.e., persistent unemployment wholly caused by excessively high real wages).

	 

	In the enriched Barro-Grossman model, the workplace and marketplace venues are linked, given perfect market information, by Harris-Todaro inter-sectoral labor transfer (see above).18 If the acquisition of labor-market information is, more intuitively, permitted to follow a lagged learning process (especially useful in allowing job losers to engage in time-intensive price-discovery, calibrating their previous wage rents and better informing WƦ), joblessness consistent with continuous equilibrium is made even more congruent with the available evidence.

	 

	Consumption analysis.  Barro-Grossman close their model, which so far has been restricted to elaborating Patinkin’s (1956) macro labor analysis, with Clower’s interpretation of the Keynesian consumption function. In that important contribution, the relation between income and consumer spending is a manifestation of Walrasian disequilibrium in the labor market. Worker income, now representing the constrained effective demand for current output resulting from the excess supply of labor, critically influences rational household consumption-saving choice.

	 

	LEV job rationing has been demonstrated to be consistent with optimizing workplace exchange anchored by continuous general equilibrium. Households cannot sell all the labor services that they prefer (HJ<HJS) and, as a result, receive labor income WJRHJ<WJRHJS. From the employees’ perspective, hours at work are exogenously given, pushing households off their market supply curve and making effective supply inelastic.

	 

	The LEV household optimization problem is reduced to the rational disposition of constrained income WJRHJ+ΠJ, optimizing UJ(HJ,XJD’,(M/PJ+mJD’) subject to WJRHJ+Πj=XJD’+mJD’. Effective consumption demand is understood to be XJD’, while effective demand for more real balances is mJD. Maximizing UJ(∙) implies that XJD’=XJD’(WJRHJ+ΠJ,(M/P)J) and mJD’=mJD’(WjRHJ+ΠJ,(M/P)J). It follows that household consumption and saving ultimately depend on labor income and wealth.19 From Barro-Grossman (1971, p.88): “The important property of [the commodity and real-balances effective demands] is that they do have the form of the usual Keynesian consumption and saving functions. Labor income enters the consumption 

	 

	
		
				BOX 6.2: Quantity-constrained general equilibrium
 
Once endowed with generalized exchange, FWGE modeling enhances our understanding of quantity-constrained general equilibrium. The following, drawn from John Hicks (1980-81), is a simple elucidation of the formal model at the core of the FWGE analysis.
 
Walrasian Identity
Consider the familiar Walrasian model with four goods-markets denoted by α, β, γ, and δ, where δ is the standard numéraire (Pδ =1). Demands and supplies in the α, β, γ markets are functions of their respective prices, which are determined by three equations (Dα=Sα, Dβ=Sβ, Dγ=Sγ). The Walrasian identity, rooted in the Continental tradition of working wholly in terms of price parameters, is:
Dδ=PαSα+PβSβ+PγSγ; Sδ=PαDα+PβDβ+PγDγ.
Given that the supply and demand equations are satisfied for the α, β, γ markets, δ-market equilibrium follows. At this point, the Walrasian identity is typically used to eliminate the δ-market. But any one of the four markets may be eliminated.
 
Introducing a Fixed Price
Posit that α-market goods are transacted at a rigid price (Pα=Pαo). The amount sold is now governed by Clower’s minimum-transactions rule, i.e. the lower of Dα or Sα. Returning to the Walrasian identity, Pαo now appears as a fixed parameter in Dβ=Sβ, Dγ=Sγ, which determine the system’s variable prices. If Dα<Sα at Pαo, only Dα* can be rationally traded. When specifying Sδ and Dδ in the Walrasian identity, actual Dα* must be substituted for both Sα and Dα. The equilibrium system has become quantity constrained. 
 
The modified identity is:
Dδ=PαoDα*+PβSβ+PγSγ; Sδ=PαoDα*+PβDβ+PγDγ.
PβSβ=Dδ‒PαoDα*‒PγSγ; PβDβ=Sδ‒PαoDα*‒PγDγ.
PγSγ=Dδ‒PαoDα*‒PβSβ; PγDγ=Sδ‒PαoDα*‒PβDβ.
Price flexibility in the β, γ markets causes Sβ=Dβ, Sγ=Dγ and Sδ= Dδ. System adjustment no longer depends only on prices. In the flexible-price β, γ markets, demand and supplies will likely be influenced by outcomes in the fixed-price α market that, of course, cannot be captured by Pα. They must instead be embodied in quantities transacted (Dα*). In the β, γ markets, demands and supplies are now functions of Pβ, Pγ, and Dα*. While the β, γ, δ markets’ subsystem is no longer complete, the addition of Dα* as a parameter allows the entire system to be in equilibrium.
 
The IS-LM Model 
From Hicks (1980-81, p.145): “It must be this which, in the IS-LM model, is supposed to happen. We are now to take α to be the labor market, γ the market for loanable funds, and β the market for finished products (consumption and investment goods not being, so far, distinguished). Pα is the fixed money wage; Pβ, the fixed price level of finished products [via a posited mark-up rule]; Pγ, the rate of interest, the only price that is left to be determined on a flexprice market.”
 
*Forced to accommodate Dα<Sα, equilibrium is best understood as a rest point in the space of optimizing decision rules.

		

	

	and saving functions as it represents the constraints upon the demand for current output imposed by the excess supply of labor.”20 Patinkin’s analysis is motivated by profit maximization subject to an output constraint, while Clower’s model maximizes utility subject to an employment constraint.

	 

	Rationed Jth-venue jobs also forces SEV employees to accept zero hours in high-wage jobs for which they are qualified, well below the quantity of higher-productivity work they prefer. Their optimization problem is similarly reduced to the rational disposition of constrained income, which becomes the central determinant of their consumption decision. Putting the pieces together, WMS-enriched FWGE modeling provides a coherent continuous-equilibrium interpretation of Keynesian consumption, the centerpiece of stabilization-relevant effective demand.

	III. Expectations, Pure Profit, and Production Capability

	More Keynesian modeling.  Given long payout periods for capital (Ҡ), the demand for investment goods depends on how decision-makers view the future, including their convictions about the prospective stability of the macroeconomy. In TVGE analysis, the latter is captured by introducing a variable Ƈ that measures the credibility of the stabilization authority’s (explicit or implicit) real-side objective.21 The SVGE model class deals with the Ƈ–class problem more generally, using wage-price flexibility to impose simplifying expectations of continuous full employment (implying the capacity to sell all future production at the prevailing market price) on investor/lender decision-making. Market interest rates become, as a result, the critical variable set equilibrating the supply of saving and the demand for capital goods.

	 

	Once rational exchange is no longer arbitrarily restricted to the marketplace, continuous-equilibrium wages and prices demonstrate reduced flexibility. The SVGE investment narrative breaks down, and things get recognizably interesting. Pure profits exist, with a future path that is subject to reliable probability distributions. (Recall Chapter 3.) Expectations for future profit (И) and the credibility of authorities’ management of aggregate demand (Ƈ) replace interest rates as the central determinants of investment. TVGE investors confront a more complex, more recognizable profit-seeking decision set than their SVGE counterparts. Elaboration on those choices, suggestive of future lines of research, will prove useful.

	 

	The brief analysis begins with Jensen-class LEV factor-income distribution, a fundamental building block of generalized-exchange macroeconomics that was introduced in Chapter 3.22 In its compact aggregate version:

	(6.13)      PJ(t)XJ(t)=Wn(t)HJ(t)+řm(t)ҠrJ(t)+ΠJ(t).

	Recall that pure profits (ΠJ), claimed by owners of sunk capital (ҠSJ), are a residual payment, defined as product-sales revenue in excess of the cost of labor hours and financial capital.

	 

	Expected real discounted profits were also specified (equation 3.3):

	(6.14)      ИJ(0)=EoJ∑(1+ŗe(t)+pe(t))-tΠJ(t)).

	LEV product pricing consistent with generalized-exchange income distribution is:

	(6.15)      PJ(t)=Wn(t)(HJ(t)/XJ(t))+řm(t)(ҠrJ(t)/XJ(t)) +ΠJ(t)/XJ(t).

	In compact TVGE modeling, product pricing (PJ) is best understood in terms of unit costs of both labor and financial capital and the residual-rent mark-up (φ=ΠJ/XJ).23

	 

	
		
				BOX 6.3: What about inflation?
 
Late in a career that included insightful contributions to the interpretation of Keynes and the development of Keynesian macroeconomics, Abba Lerner was asked whether inflation analysis could be adequately done within the context of The General Theory. His answer, part of a recorded interview, is included in Colander and Landreth (1996, p.101):
 
“No. Not within [Keynes’s] context. You must go further, and that means some developments. Keynes did not deal with the problem of inflation and depression at the same time…. If you look through The General Theory, and you look very closely with a bit of a magnifying glass, you will find that there are references to this possibility – to what happens when the wage unit increases. He didn’t want to go into that; it wasn’t a problem of practical concern. In order to do this you must go into the question of why wages are sticky.”
 
Like The General Theory, this book will be criticized for ignoring price inflation. The reason for the relatively small attention paid to product-price dynamics is certainly not any reluctance to explain labor-price stickiness. The focus on employment and unemployment results instead from real-side macrodynamics having receiving much less adequate treatment in mainstream SVGE modeling than inflation. Fully developed TVGE treatment of product-price inflation would be familiar, preserving a great deal of SVGE analysis. The most significant innovation beyond the treatment of LEV labor pricing in Section III is that the generalization of exchange can rationally accommodate, but does not require, the explicit modeling of LEV product-pricing power, notably including the analyses of Chamberlin and Robinson. 
 
The tangential look at product prices occurring in this chapter’s section on firms’ rational management of production capability as well as Chapter Four’s more in-depth analysis of the Phillips curve and stagflation and Chapter Ten’s examination of monetary-policy rules provides sufficient groundwork to support a satisfactory, if not full-blown, TVGE theory of inflation. The analysis is consistent with the central-bank objective of credibly committing to low, stable inflation: EtpN(t+1)–Et-1pN(t)=0. Balancing nominal and real-side objectives is an ongoing task of central banks as it makes sense of current and likely future course of the economy. Central bankers understand that immediate and longer-term nominal/real consequences of policy actions must be identified and factored in decision-making. (See Chapter 10.)

		

	

	 

	The dynamic interaction between capital-capacity utilization (Э(t)= ƘJ(t)/ƘPJ(t), ƘPJ(t)=ƒ(ҠJ(t))) and the product-price mark-up plays a significant role in two-venue modeling.24 Excess capacity puts downward pressure on product prices and φ(t) in a generalized-exchange process that depends on whether the excess capacity is anticipated to be stationary or nonstationary. Conversely, inadequate capacity induces upward pressure on prices and φ(t). Higher mark-ups that are expected to be both nonstationary and sufficiently robust will motivate, with lags associated with planning, coordination, and execution, increased capital investment and jobs. (See below.) The dynamics are similar to Samuelson’s motion rule, i.e., market prices move in the direction of, and are proportional to the magnitude of, excess demand.25

	 

	LEV production capability (Є(t)=XJ(t)+ĈJ(t)≤XJP(t)), Є(t)=ЄV(t)+ЄT(t)) also plays a significant role in TVGE macrodynamics. ЄJV denotes stationary adjustments in production capability, rooted in the profit-seeking management of labor input.26 High-frequency nominal disturbances (given the rational MWR Channel reinforced by plausible demand elasticities) largely induce quantity, rather than price, reductions. In the familiar process, layoffs in recession are followed by rehiring in recovery. Correspondingly, ЄJT reflects movement in nonstationary production capability that variously results from job downsizing or, in the opposite direction, capital investment. Expectations that motivate rational LEV noncyclical capability adjustments are largely rooted in anticipated pure profit (ИJ). Perceived future profits are notably subject to the ever-present hold-up problem (Ӈ), which is elaborated upon below. Investment, as a result, is the most volatile component of aggregate demand in generalized-exchange macroeconomics.27

	 

	Stationary production-capability adjustments (ЄVJ).  Consider a simple LEV workplace equilibrium model, for which labor hours are the single variable production input:28

	(6.16)      X(t)=ƒ(H(t)).

	Posit an adverse phase of a stationary cycle in demand. TVGE downward wage rigidity implies ΔWn(t)=0 and Δ(X/H)n(t)=0.29 The problem faced by profit-seeking firms is simplified to a bimodal choice on how to adapt to lower revenues (Ṟ). Cut production (ΔX<0, i.e., reduce labor hours, H) or cut the product price (ΔP<0): 

	(6.17)      Ṟ(t)<PoXo; Ṟ(t)=Po(Xo+ΔX(t))=(Po+ΔP(t))Xo,

	where Po and Xo denote price and production prior to the adverse revenue disturbance.

	 

	The rational-choice condition for relying on production, rather than price, cuts is:

	(Po(Xo+ΔX(t))–Wo(Ho+ΔH(t))│
Ṟ(t)=Po(Xo+ΔX(t)))>((Po+ΔP(t))Xo–WoHo│
Ṟ(t)=(Po+ΔP(t))Xo);

	(6.18)      Ṟ(t)–Wo(Ho+ΔH(t))>Ṟ(t)–WoHo, 
where ΔH(t)<0. 

	Downward-rigid wages impose a cost penalty (WoΔH(t)) on the price-reduction strategy, making it (given plausible demand elasticities) the inferior option. Management rationally responds to adverse stationary nominal disturbances with some combination of reducing the workweek and laying off workers, temporarily reducing production capability, rather than an interim cut in product prices.30 Generalized-exchange labor pricing microfounds the LEV reluctance to cut product prices in response to temporary demand shocks.31 

	 

	
		
				BOX 6.4: Nominal demand
 
The most fundamental macro question for more than a century has concerned the direction of causation in equation 6.13. In the coherent SVGE model class, preserving Keynes’s First and Second Classical Postulates, wage and price flexibility enables Walrasian market-clearing (implying Wn/Wm=1). Causality runs from monetary payments received by inputs to nominal income (Y=PX). Market-centric optimizing exchange limits the modeling of factor-income distribution to demonstrating that SVGE exhausts total product while eliminating pure profit.
 
In the General Theory, Keynes reversed causality in equation 6.13, arguing that total employment/production must adjust to nominal demand. But Keynes, Early Keynesians, and New Keynesians worked and continue to work within the mainstream SVGE model and have had debilitating difficulty squaring that assertion with rational behavior. It is good news, at least for stabilization policymakers, that the generalization of optimizing exchange enables the derivation of the MWR Channel and, therefore, microfounds robust Keynesian nominal-to-real causality. Say’s law and its associated classical dichotomy are thoroughly rejected. Formal employment analysis is now understood to be critically informed by nominal spending choices.
 
The reversal of SVGE nominal-real causality shifts the focus of stabilization to the adequacy of nominal demand to support full employment. In a process that must guide firms when scheduling production, a sufficiently adverse nominal shock (ΔY<0) damages profits (ΔΠ<0) and induces involuntary job loss (ΔH<0, ΔN<0).* Generalized exchange and its powerful MWR Channel microfound the fundamental message of The General Theory. Aggregate nominal demand critically influences total economic activity and is anchored by investor expectations about the future state of profits. Another of Keynes’s innovations, i.e., “animal spirits” that cope with uncertain future events, is considered later in this chapter. 
 
 
* Following Frisch (1928) and Slutsky (1937), the TVGE analysis of macro fluctuations focuses on impulses (shocks) and propagation, identifying the role of meaningful wage rigidities in each.

		

	

	 

	Nonstationary production-capability adjustments (ЄTJ).  Chapter 3 modeled rational job downsizing, an inherently nonstationary process, in the production-capability contraction that accompanies intertemporal recalibrations of established reference standards (ҜJ). That analysis permits this brief investigation to focus on a more familiar optimization problem, i.e., identifying conditions that support physical-capital outlays and associated labor hiring. The economy continues in dynamic general equilibrium, implying WJ=WJn=sup ҜJ and ŹJ=ŹJn. Expected pure profits (ИJ) relative to investor-required returns (ИJѓ) critically motivate capital-expansion decisions, the noncyclical timepath of LEV employment, and Lewis Transfer. The intuitive idea that investment occurs when expected profit exceeds some required level goes back at least to Ricardo.

	 

	Given technology, expected returns at the time of the capital outlay (t=0) are determined by anticipated growth in both nominal demand and unit costs (equations 6.13, 6.14). Meanwhile, in generalized-exchange modeling, required returns are rooted in financial-capital opportunity costs (řM) and perceived risk, which has been simplified to a representative hold-up problem (Ӈ):

	(6.19)      ΠJѓ(t)=ƒ(řm(t),Ӈ(t),ΔҠJ(0)), such that 
ИJѓ(0)=EoJ∑(1+ŗe(t)+pe(t))-tΠJѓ(t)).

	The conditions posited above (footnote 21), including estimating Ӈ at βo, simplify equation 6.20:

	(6.20)      ИJѓ(0)=(řM(0)+βo)ΔҠJ(0)=βѓ(0)ΔҠJ(0), 
such that 0< řM<1, 0< βo<1,

	where ИJѓ denotes required returns at t=0 and řM the expected mean price of financial capital over investors’ planning period. Hold-up problems (Ӈ) join the credibility of stabilization authorities’ effective management of nominal demand (Ƈ) to play interesting, overlooked roles in nonstationary economic activity, motivating rational investor inaction (see below) and generally providing useful content to Keynesian “animal spirits”.32 Putting all the pieces together implies that nonstationary as well as stationary aggregate demand and employment (linked by the keystone MWR Channel) are vulnerable to significant, costly instability.33

	IV. Causes and Consequences of Acute Demand Instability

	Expectations-driven investment, along with income-driven consumption, incorporates key elements of Keynesian aggregate demand into coherent generalized-exchange modeling. Both are microfounded by the MWR-centric reworking of aggregate supply. This section takes the important, little-traveled next step, i.e., modeling the extreme nominal-demand instability that characterized the 1930s Great Depression and, more recently, the 2007-09 Great Recession. Acute instability differs substantially, in causes and consequences, from the more familiar, contained fluctuations of total spending associated with garden-variety business cycles.

	 

	A central characteristic of extreme-instability macrodynamics is the large gap such disruptions open between mark-to-market financial asset prices and the notional pricing implied by economic fundamentals. The mismatch reflects a breakdown in economists’ baseline efficient-market hypothesis, in which security prices are determined by expected profitability in a fully employed economy. High-stress macroeconomics is motivated by a class of spending contraction that unmoors market asset prices from their fundamental determinants.

	 

	The extension of demand analysis draws heavily on two ideas that have recently appeared in the literature. The first describes rational investor inaction in conditions of uncertainty. The second revives the independent role of investor confidence in total-spending determination. Both play central roles in TVGE modeling of unchecked nonstationary demand disturbances (NDD), the extreme instability defined in the previous chapter. (Box 6.5.) Despite their failure to attract much mainstream attention, the two ideas’ capacity to explicate highly stressed macro episodes, including the 1930s and 2008-09, is important. Explaining periods of huge welfare costs must matter to theorists who aspire to stabilization-policy relevance. General macroeconomist inattention to NDD is one of the most damaging by-products of the consensus reliance on the coherent SVGE model class, with its deeply restricted accommodation of market failure. It is discouraging to try to model acute instability within an analytical framework that cannot reconcile its own coherence and involuntary job loss, let alone generate the huge-scale employment, income and wealth destruction characteristic of unchecked demand contractions. 

	Expectations and NDD

	Investor/lender expectations are more complex than just using all available information. They are also influenced by the nature of relevant information. A longtime macroeconomic issue concerns the degree to which effective probabilities can be assigned to future states of the economy. Frank Knight (1921) famously analyzed the distinction between priceable risk, requiring informed priors on outcome likelihoods, and unpriceable uncertainty, arising from unknown probability distributions. 

	 

	A principal source of macro-prospect uncertainty for investors/lenders is the loss of the real-side (employment) credibility of stabilization authorities, which was earlier identified to be a necessary condition of NDD regardless of the originating macro shock. Such uncertainty is the centerpiece for the analysis that follows. During the extreme 2008-09 instability in the United States, many agents assigned a nontrivial possibility to a 1930s-class collapse in total spending. The assessment was not an unreasonable response to the virulent breakdown in asset prices and wealth, forced job loss measured in many millions, and doomsday comments from the most powerful stabilization policymakers (as they attempted to motivate positive action from a badly ill-prepared Congress). Depressions are infrequent, poorly understood, and largely idiosyncratic in their origins. As a result, investor/lender priors with respect to the severity of the brewing instability’s impact on macro prospects are governed more by uncertainty than predictable risk.

	 

	The point deserves emphasis. The nature of information on NDD acute-instability likelihood and severity complicate rational investor/lender expectations. In usual circumstances, they are comfortable assigning a trivial probability to an unchecked aggregate-demand contraction and its huge welfare loss. (In other words, the real-side objective of stabilization authorities is broadly credible.) In an instability crisis, however, decision-makers have shifted to a nontrivial likelihood of unchecked NDD. Given inherent uncertainty about the size and nature of the prospective market failure, that probability is unpriceable; and inaction has been shown to be rational. The loss of stabilization authorities’ credibility is at the heart of the extreme instability problem. 

	 

	
		
				BOX 6.5: Critically heterogeneous demand disturbances
 
Nominal demand disturbances (DD) are usefully separated into two analytic classes, an exercise described in greater detail in Chapters 5 and 10.
 
In the first and most usual class, macro shocks are promulgated by stationary demand disturbances (DD→SDD) that yield familiar, contained business cycles. In the SDD class, adverse shifts in total spending are fully corrected, after a relatively short period, by automatic stabilizers augmented by standard central-bank “lean-against-the wind” intervention. The stabilizers include lower interest rates and increased public deficits, income-support programs triggered by involuntary job- and income-loss, and other countercyclical transfer payments. Meanwhile, confronted by adverse SDD, the central bank undertakes actions tasked to speed up cyclical recovery, using open-market purchases of short-term Treasury debt to increase system liquidity and further reduce interest rates. Greater liquidity and lower rates encourage investment and consumer-durables spending.
 
The second category of nominal propagation of macro shocks, much less frequent but much more costly, resolves into an unchecked nonstationary demand disturbance (DD→ NDD). NDD features contracting aggregate spending sufficient to overwhelm both automatic stabilizers and orthodox central-bank interventions. If not contravened, NDD’s extreme instability will induce rapidly cumulating job and income loss, collapsing profits, price deflation, broad debt default, wealth destruction, and chronic depression – all adding up to massive welfare loss. At its earliest stage, NDD is inherently associated with a breakdown in the credibility (denoted below by Ƈ) of stabilization authorities’ real-side (employment) objective. The emergence of a broadly held assessment of a nontrivial likelihood of depression will be shown to restrict the willingness to invest in residential and nonresidential construction, equipment, and software and to purchase consumer durables, while simultaneously driving substantial losses in asset markets. Characteristic NDD circumstances, which also impair the funding to and lending by banks and nonbank financial institutions, require much more aggressive aggregate-demand management to prevent welfare loss that greatly exceeds more typical SDD business cycles. The two stabilization problem classes are fundamentally different.

		

	

	 

	Rational inaction.  Cataclysmic depressions distort cost-benefit decision-making. Even a small likelihood of depression translates into such a large expected loss that any plausible return from most lending or investing, especially if postponable at little cost, is overwhelmed. It follows that rationally responding to a macro environment that admits a nontrivial likelihood of depression is to stop acquiring risk assets, preserving cash, until a convincing market floor has been established. (Moving to the sidelines is consistent with the maxim of veteran traders not to try catching a falling knife.) Strategic inaction, postponing lending or investment, is centrally characteristic of NDD crises. Such episodes of uncertainty also provide low-risk opportunities for short-sellers, further helping to generate extreme trading-market instability. In the circumstances of nonstationary demand disturbances, mark-to-market assets are subject to outsized downward pressures. Moreover, if stabilization policymakers are successful or the NDD threat is otherwise dissipated, the rebound in asset prices will be correspondingly large.34 

	 

	Investor/lender inaction is a powerful idea that greatly enhances policy-relevant analyses of macro instability. The model has roots in earlier work on household saving behavior. The development of precautionary saving theory enhanced the reach of standard life-cycle analysis by extending the role of saving from rationally allocating resources over the life cycle to additionally insuring against uncertainty. (See Browning and Lusardi (1996).) Despite the recent efforts of Nancy Stokey (2009), however, the important insights from rational inaction have not been effectively introduced into mainstream macroeconomics. Incorporating such inaction into tractable NDD modeling has long been the most important policy-relevant innovation in the treatment of expectations available to macro theorists interested in extreme instability.35 

	 

	Investor confidence.  The generalized-exchange reconstruction of macro theory has so far ignored investor confidence (denoted by ₡). That model-building choice is typical. In macro modeling, such confidence is typically understood to be increasing in expected profits (Δ₡/ΔИJ>0), typically making ₡ redundant.36 With the assumption of redundancy, however, near-universal investor descriptions of an independent role of confidence become a red flag, suggesting circumstances in which the setting aside of ₡ may mislead. 

	 

	Building on Keynes’s General Theory, Roger Farmer (2010b, p.18) has emphatically rejected ₡ redundancy: “Confidence matters. It is a separate, independent factor that helps to determine the unemployment rate.”37 In constructing his alternative treatment, he provides a central role for confidence in aggregate demand. His key innovation is rooting ₡ in a positive feedback relationship with equity prices, represented here by a notional stock-market price index (Ѵ).

	 

	Posit an illustrative feedback mechanism:

	(6.21)       ₡(t)=ƒ(Ѵ(t−1),ΔѴ(t−1)),
such that Δ₡/ΔѴ>0,Δ₡/Δ(ΔѴ)>0, and 

	(6.22)      Ѵ(t)=ƒ(ИJ(t),₡(t),Ƈ(t)),
such that ΔѴ/ΔИJ>0, ΔѴ/Δ₡>0, Ƈ ∈ [0,1]. 

	Ƈ was earlier defined as a notional measure of investor/lender perceptions of the real-side credibility of the stabilization authority.38 It is increasing in the degree to which investor/lender assessments of the future states of the macroeconomy are consistent with the objectives of the stabilization authority, introducing conditional uncertainty into decision-making. An instructive linear version of the feedback model is:

	(6.23)      Ѵ(t)=Ƈ(t)ИJ(t)+ (1−Ƈ(t))[c1Ѵ(t−1)+c2ΔѴ(t−1)], such that c1+c2=1.

	 

	As assessments of macro prospects become more uncertain, decreasingly governed by credible stabilization authorities (Ƈ→0, 0≤Ƈ<1) and therefore priceable risk, the influence of economic fundamentals (ИJ) on Ѵ is diminished. Asset pricing is increasingly driven by the unanchored positive feedback mechanics of ₡. A feature of the simple model is that confidence becomes destabilizing in macro episodes featuring nonstationary demand disturbances. 

	 

	It is easy to extend ₡-Ѵ feedback from asset pricing to total nominal spending, the focus of the acute-instability analysis. In the enriched framework, investment outlays (like asset pricing) are determined by И, ₡, and Ƈ, with policymaker credibility again mediating the relative influence of profit fundamentals and confidence.39 Macro model equation (6.10) is extended: 

	(6.24)      Į(t)=ƒ(ИJ(t),řm(t),₡(t),Ƈ(t)),
such that ΔĮ/ΔИJ>0, ΔĮ/Δřm<0, ΔĮ/Δ₡>0.

	In addition, consumption spending is influenced by household wealth and is, therefore, sensitive to mark-to-market equity and home prices as well as current income. Moreover, in episodes of contracting aggregate demand, incomes throughout the economy are destabilized by powerful macrodynamic multipliers. Putting the pieces together, investor/lender uncertainty produces a second, more extensive destabilizing feedback, this time between confidence (₡) and aggregate demand. This larger feedback system motivates NDD instability.40 

	 

	An enhanced role of self-referential confidence is easily accommodated by generalized-exchange thinking.41 Once embedded in TVGE modeling with its keystone MWR Channel, the feedback model implies conditional dependence of aggregate demand and employment dynamics on ₡. Confidence becomes critically influential when the economy is experiencing NDD stress and is inherently rooted in damaged stabilization-authority credibility. Lucas correctly insisted that, to be rational, expectations must effectively use available information on government policy. In the 2008-09 financial crisis, investors used existing information to negatively assess the credibility of real-side stabilization policies. In question was government’s capacity to manage aggregate nominal demand, halting and reversing the rapid contraction in total spending and hemorrhaging forced job loss. From the feedback-model’s perspective, investors’ distrust of monetary/fiscal competence was clearly manifest in the collapse in equity prices. In the month that followed the Lehman bankruptcy in September 2008, the S&P 500 fell by 27%; and, in the subsequent six months, the index had lost nearly half its value. Yet, by yearend 2009, the S&P 500 experienced a greater than 60% rebound from its lowest reading in March. Theorists must choose whether to explain that extreme instability or to look the other way, assigning it anomaly status.

	 

	The two models.  In Roger Farmer’s (1999, 2010a, 2010b) macroeconomics, investor confidence directly influences, and is influenced by, the stock market. In the simple feedback model used to capture that idea, equity prices are increasingly motivated by self-referential confidence as aggregate-demand prospects are decreasingly governed by priceable risk. The acute-instability macrodynamics are greatly enhanced by Nancy Stokey’s (2009) argument that, as investors become uncertain, greater inaction is rational. Macro crises plausibly generate a high incidence of buyers waiting for the emergence of a credible floor under asset prices. While confidence and inaction help propagate a range of nominal and real shocks, their influence becomes central in circumstances that feature a breakdown in the real-side credibility of stabilization authorities. 

	 

	
		
				BOX 6.6: The feedback model and stabilization credibility
 
Consider a simple dynamic exercise in which the linear feedback model is plausibly calibrated: 
Ѵ(t)=Ƈ(t)ИJ(t)+(1−Ƈ(t))[c1Ѵ(t−1)+c2ΔѴ(t−1)], such that c1=c2=0.5.
The model, where Ѵ represents the S&P 500 equity-price index, was simulated over the month (24 trading days) that followed the Lehman bankruptcy on September 15, 2008. Discounted profit expectations (ИJ) were reduced by 5% on the first day and subsequently held constant. The timepath of the measure of the real-side credibility of stabilization authorities (Ƈ) was determined by the sequence of values that minimized the difference between the actual behavior and the linear-model estimate of the S&P index.
 
The timepath of Ƈ produced by the linear model is presented in the Chart. It is remarkably intuitive. The S&P Index dropped by nearly 30% in the month after the Lehman bankruptcy, much more than can be reasonably attributed to the impact on future profits from the financial crisis. While the direct damage was indeed significant (e.g., the inefficient regulation likely to be imposed on the financial industry), it was surely insufficient to reduce longer-term discounted profits (ИJ) of the entire economy more than 5%. The assessment of a relatively modest role in the equity crash played by the fundamental reduction in ИJ is supported by the sharp S&P 500 rebound that occurred once the contraction in total nominal demand was reversed in the first half of 2009. What had, of course, disappeared was the fear that the financial crisis would morph into a depression, not the real effects of the crisis itself.
 
[image: Image]The huge reduction in equity prices in the 30 days after the Lehman bankruptcy must be, as the simple model suggests, mostly attributable to a substantial loss of confidence that stabilization authorities would be able to contain and turn around the breakdown in total spending. Recall the widespread, much debated fear of another 1930s-class depression. There is no other plausible candidate for the starring role in the perilous 2008-09 macrodynamics and its consequent outsized welfare loss. If the real-side credibility of the Federal Reserve, the U.S. Treasury, Congress, and the White House had been robust, i.e., if investors had been convinced that stabilization authorities had the means and the will to effectively stabilize aggregate demand, the stock-market breakdown as well as most of the overall 2007-09 welfare loss would have been avoided. Real-side confidence is a big deal that stabilization authorities must closely monitor and manage.

		

	

	

	 

	NDD Propagation of Financial Crises

	Adverse nonstationary demand disturbances (NDD), associated with outsized welfare loss, necessarily occur outside Leijonhufvud’s (1981) self-correcting corridor. Recall his argument, cited earlier, that markets are similar to mechanical control systems. While handling a normal range of disturbances well, mechanical systems have limits to the size or type of disturbance they can stabilize. Once embedded in coherent generalized-exchange modeling, the macro-confidence and inaction models combine with the MWR Channel to provide continuous-equilibrium microfoundations for the important class of extreme aggregate-demand disturbances.42 

	 

	Nonstationary demand disturbance reemerged with a vengeance as a practical U.S. stabilization problem in the 2007-09 Great Recession. In those circumstances, the inability of coherent SVGE modeling to accommodate recognizable NDD market failure profoundly damages the relevance of current consensus thinking. The NDD threat alone renders the mainstream model class inadequate to the task of supporting monetary policymaking.

	 

	TVGE model mechanics.  Financial crises, inherently particular, are generally propagated by adverse disturbances in total nominal spending. The welfare costs of the two-part process are analytically separable. Losses uniquely associated with the originating banking crisis are a small fraction of those that can result from its propagation. Only the relatively few financial-system disruptions that are NDD-linked damaged overall welfare sufficiently to become infamous.

	 

	Three interrelated linkages between breakdowns in the banking system and total nominal spending have been identified. First, shrinking bank balance sheets restrict credit, restricting the range of outlays supported by borrowing. Second, the breakdown in stabilization authority real-side credibility broadly increases the preference for liquidity. Third, investor/lenders become rationally inactive when predictable probabilities governing macro outcomes are sufficiently displaced by uncertainty. A nontrivial likelihood of depression then becomes sufficient to induce reluctance to invest or lend, preserving cash until convincing asset-price bottoms are established.

	 

	Two background points about NDD mechanics deserve emphasis. First, a necessary condition for the overall process is the existence of the MWR Channel. Wage recontracting must be suppressed if financial dislocations are to be powerfully propagated by destabilizing positive feedback between collapsing aggregate demand and lost jobs, production, income, and profit. The absence of MWR in coherent SVGE modeling causes modern theorists to ignore the all-too-evident role of spending contractions in the real-side propagation of financial crises, dooming mainstream aspirations for stabilization relevancy. Second, the complex interaction of profit expectations, investor confidence, and stabilization-authority credibility that rationally dominates TVGE investor/lender decision rules significantly diminishes the SVGE dominating role of interest rates in ameliorating macro fluctuations.

	 

	
		
				BOX 6.7: Mainstream explanation of the Great Recession
 
Robert Hall (2010, p.3) has explained the extreme 2007-09 instability using “a simple macro model that captures the most important features of modern models.” His analysis features “realistic increases in financial frictions that … generate declines in real GDP and employment of the magnitude that occurred.” His mainstream model provides a SVGE benchmark that sharply contrasts with the TVGE analysis of the Great Recession.
 
Financial friction. From Hall (2010, p.6): “The dominant view among macroeconomists today is that a financial crisis causes real economic activity to collapse by raising frictions.” He calibrates his candidate 2008 financial friction with the jump in the interest-rate spread between the Baa corporate bond and the 10-year Treasury note. The friction itself is rooted in well-known agency costs that, in the aftermath of the Lehman bankruptcy, helped push the spread more than four percentage points higher. Standard DSGE simulation tools are used to size the cost-of-capital macro effects.
 
Mainstream problems. Financial frictions, by themselves, don’t explain much. From Hall (p.7): “…research generally shows that in standard neoclassical models, with normal preferences and technology and competitive markets, [financial-friction] shifts of realistic magnitude fail to deliver anything like the volatility seen in the U.S. economy.” SVGE financial-friction models must find sufficient juice elsewhere. Hall (p.6) provides the elsewhere by positing two “… departures from the neoclassical benchmark”: (i) countercyclical pricing power and (ii) countercyclical, substantial, voluntary unemployment. His results follow from those assumptions. Logically and empirically, neither is – no softer assessment is accurate – acceptable in policy-relevant analysis.
 
Also unacceptable is the broad range of facts that Hall must ignore. His narrative provides little role for contracting nominal spending. There is no room for, and therefore no mention of, the six million involuntary job losers, who accounted for most of the increased unemployment that actually occurred and that practitioners who actually laid-off workers know to have resulted from collapsing aggregate demand. Hall makes no distinction between NDD and SDD. Indeed, he must pretend that, in his Great Recession, NDD does not exist. The real-side credibility of stabilization authorities also has no place in his coherent SVGE analysis. Even in 2008-09 circumstances, Hall must assume that interest rates always exert the primary influence on investment outlays, despite investors making no secret about paying most attention to profit expectations and product demand. Hall achieves 16% and 23% reductions in real consumption and output by tolerating a nearly 40% cut in real wages as well as a halving of the capital stock, wildly out-of-bounds results that did not occur and must be indicative of a deeply flawed model. Also telling is his concession (p.3) that the theory “… cannot explain why GDP and employment failed to recover once the financial crisis subsided – the model implies a recovery as soon as financial frictions return to normal.”
 
The illustrative, far from exhaustive, logical and factual shortcomings are familiar from the ongoing effort to model continuous-equilibrium macro behavior while restricting exchange to the marketplace. Despite the debilitating problems, Hall believes his SVGE model provides a promising, albeit “highly stylized”, explanation of the Great Recession. His analysis is made more Ptolemaic than promising by its inability to accommodate substantial market failure, rendering it unable to come close to describing what actually happened. By contrast, TVGE modeling is burdened with none of Hall’s destructive logical and factual problems. The TVGE-vs-SVGE methodological choice matches Occam versus Ptolemy, evidence versus epicycles. Modern theorists must stop being pushed into acceptance of an increasingly obvious Ptolemaic worldview.

		

	

	 

	A better liquidity trap.  Acute-instability macrodynamics recall the Keynesian liquidity trap, occurring when a money increase does not push down the interest rate, instead adding to idle balances and failing to stimulate total spending. In the General Theory (1936), Keynes motivated the trap with a speculative motive, i.e., investors believing that bond prices are already too high and the risk of capital losses too great to make bond purchase rational. 

	 

	The Great Recession stimulated new interest in zero-bound interest rates, especially with respect to preserving the Fed’s capacity to stimulate the economy. Many ideas were floated by mainstream economists. For example, Charles Evans, from his seat on the FOMC, suggested a temporary increase in the central bank’s inflation target, which in the SVGE model would stimulate spending by lowering expectations of real interest rates. In addition, at the Fed’s 2012 Jackson Hole symposium, Michael Woodford argued for specific forward guidance about the circumstances that would induce the FOMC to raise its target interest rate, believing would stimulate spending by increasing confidence in the central bank’s commitment to low interest rates. He forcefully argued that the stimulative power of forward guidance, in both theory and evidence, clearly trumps quantitative easing.

	 

	The GEM Project reveals the Evans and Woodford ideas to be woefully ineffectual responses to the 2008-09 challenges and the slow-growth aftermath. TVGE modeling downgrades interest rates relative to pure-profit expectation in the determination of investment outlays, shedding light on a formidable class of liquidity-trap inhibition on spending out of cash balances. To reiterate, investor/lenders confidence in future macro stability is definitionally linked to the credibility they assign to the real-side objective of the stabilization authorities (denoted by Ƈ). Uncertainty results in rational inaction, waiting for asset prices to find a credible floor. Sidelined investors/lenders inevitably feed collapsing total demand that, if unchecked, combines with the rational MWR Channel to produce depression. The reconstructed inhibition plays a critical, recognizable role in episodes of acute instability (SDD→NDD).43

	 

	TVGE characteristics.  Generalized-exchange modeling of financial crises, propagated (at least for a while) by adverse nonstationary demand disturbances, generates a large list of predictions. Nominal demand must be observed to weaken sharply, and the shortfall must be concentrated in investment outlays. Total spending is initially constrained both by reductions in both credit availability and macro uncertainty rooted in faltering stabilization-authority credibility. Unemployment increases rapidly, with most of the jump resulting from involuntary job loss. (Recall Table 1.1.) At first, LEV money wages are not cut; however, if the economy sinks into a prolonged depression with persisting excess capacity and depressed profits, the incidence of job downsizing and wage givebacks increases with time. (Chapter 3.)

	 

	Contracting Ƈ exerts early, extraordinary downward pressure on equity prices, substantially reinforcing NDD propagation. Stocks sharply rebound if and when the collapse in total demand is reversed. In TVGE modeling, the only effective macro policy response to a SDD→NDD metamorphosis is to implement available policies, quickly and in size, that work to reverse the demand contraction. In 2008-09, thankfully, Ben Bernanke understood; dangerously, many in high reaches of government did not and still do not.

	V.  Natural Rate of Unemployment 

	Modern analysis of the of the natural rate of unemployment (UN) typically cites Friedman’s (1968) iconic definition: “… the level that would be ground out by the Walrasian system of general equilibrium equations provided there is embedded in them the actual structural characteristics of the labor and commodity markets, including market imperfections, stochastic variability in demands and supplies, the cost of gathering information about job vacancies and labor availabilities, the costs of mobility and so on.” Friedman argued that U(t)=UN implies price-inflation stability, making his natural rate equivalent to the more operational nonaccelerating inflation rate of unemployment (NAIRU).

	 

	TVGE innovations.  The natural rate is broadly understood as a notional variable, around which actual unemployment fluctuates. Generalized-exchange modeling elaborates on that approach. The organizing idea is that UN is a nonstationary phenomenon that is invariant with respect to shifts in aggregate nominal demand.44 In rebuilding the natural-rate model to accommodate MWR, the strong-attractor hypothesis is rejected, permitting U(t)>UN(t) persistence that is characteristic of depression and stagnation.45

	 

	TVGE continuous-equilibrium unemployment is rooted in the independence of LEV wages from rational labor-market exchange. Any estimated correlation between LEV labor pricing and labor-market conditions largely results from collinearity between the latter and overall product price inflation. Indeed, counter to coherent SVGE macroeconomics, TVGE causation typically runs from wages to unemployment: (i) from MWR to layoffs (cyclical unemployment) via adverse high-frequency shifts in nominal demand and (ii) from MWR to job downsizing (producing more persistent market joblessness) via lower-frequency nominal disturbances. Further complexity in the generalized-exchange relationship between nominal labor pricing and unemployment results when low-frequency job destruction induces wage givebacks via the long-lagged rational recalibration of employee reference standards (ҜJ) modeled in Chapter 3.

	 

	TVGE reduced-form nominal-wage macrodynamics deduced in Chapter 4 (equation 4.25) helps organize this section’s brief look at the natural rate of unemployment (UN): 

	w(t)=Φ(t)rnJ(t)+Φ(t)βσpnķJ(t)+Φ(t)β(1−σ)pmķ(t)
+Φ(t)(1–β)pIķ(t)+Φ(t)(EtpN(t+1)–Et-1pN(t))
+(1–Φ(t))(γmK(t)+pm(t))+(1–Φ(t))(a1(UN(t)–U(t))
+(1–Φ(t))a2Δμ(t).

	 

	Recall that, in the model, unemployment appears in a limited role, directly influencing only SEV labor pricing. Among job-seekers willing to accept low-wage employment, the use of all available cost-effective information in the formation of their expectations restricts the capacity of misperceived opportunity costs to generate unemployment persistence.46

	 

	
		
				BOX 6.8: More on uncertainty
 
Uncertainty is the trickiest of Keynes’s fundamental ideas. On the one hand, it manifestly exists and is obviously important in macrodynamic stability. On the other, its liberal use in macro modeling causes the analysis to become unmoored. Almost any result the theorist wants is available by jiggling uncertainty parameters. Model-builders must carefully husband their use of uncertainty in order to preserve the capacity to produce operational theorems.
 
TVGE model.  Given its emphasis on macro instability, compact TVGE analysis manages the most difficult expectations problem by identifying and preserving the critical uncertainty influencing investor choice. Macro uncertainty occurs when investors conclude that the real-side objective of the stabilization authority is not credible, a subjective evaluation denoted by Ƈ.* It is monotonically increasing in the degree to which the future state of the economy is governed by known probabilities conditional on the stabilization authority’s goal.
 
Forward assessments other than central-bank credibility are simplified by excluding uncertainty. In particular, the other critical determinant of investor expectations is future profits. Expected real discounted profits (И) are posited (equation 3.3) to be conditional on known probabilities. Recall that pure profits (Π), claimed by owners of sunk capital (ҠS), are a residual payment, defined as product-sales revenue in excess of the cost of labor hours and financial capital. In effect, future Π in the compact TVGE model is understood to be a micro exercise influenced by the homogeneous LEV firm’s circumstances, including assessments of its product competitors, input availabilities, infrastructure, technology, and hold-up problems. Investors are assumed to have a sufficient grasp of firms’ micro challenges and opportunities to support, at least for the purpose of introducing generalized exchange, restricting И to be effectively governed by known probabilities.
 
More general uncertainty.  Thoughtful post-Keynesians have long insisted on the broad use of uncertainty, loosely motivated by The General Theory’s “animal spirits”. (After assigning expectations a starring macrodynamic role, Keynes had relatively little to say about how they were formed.) That insistence is an excuse for a reiteration. While uncertainty is indeed omnipresent in economic behavior, broad dependence on animal spirits in constructing macro theory introduces substantial, irreducible indeterminacy into the analysis, sharply restricting its capacity to generate operational theorems useful to stabilization authorities. The art of policy-relevant macro model-building critically includes figuring out how to effectively limit reliance on uncertainty. The introduction of Ƈ is the compact generalized-exchange model’s attempt at an effective balance. It is assigned the important task of incorporating into the TVGE model class Keynes’s insights about financial-market psychology, the relative instability of investment, and liquidity preference during extreme (nonstationary) contractions of aggregate demand.
 
 
* For elaboration, see Chapter 10. The corresponding nominal objective is less consequential in terms of potential welfare loss and, in order to simplify the compact TVGE model, is assumed to be always credible.

		

	

	 

	In contrast to relatively uninteresting market misperceptions provided early emphasis by Lucas, the richly specified (once rational exchange is no longer arbitrarily restricted to the marketplace) rnJ(t) is quite helpful in explicating the complex role of unemployment. The term has been named the “wage-aspiration effect” in the literature. It is uniquely microfounded in TVGE modeling by the equilibrium timepath of ҜJ, which ultimately reflects the dynamic trade-off between the equity-based reference standards and expected consumption. (Chapter 3) In highly specialized economies, such rational intertemporal decision-making has been shown to be consistent with extended periods of durable ҜJ and, consequently, stable rnJ. 

	 

	LEV macrodynamics generate meaningful wage rigidities that interact with high- and low-frequency movements in nominal demand to produce both involuntary layoffs and job downsizing. Layoffs, reflecting job loss that is (from the perspective of firms) temporary, increase U(t) but cannot affect rnJ(t). Downsizing, reflecting permanent job loss, also increases U(t) but also rationally affects rnJ(t). While downsizing is especially time-intensive, reference standards motivating wage aspirations are eventually recalibrated. In the model as well as the evidence, the relationship between unemployment and nominal inflation is both relatively weak and subject to long lags, presenting a fundamental challenge to the ubiquitous SVGE focus of stabilization policy on the specification and maintenance of a single price-inflation objective. 

	 

	Reservation wages and the natural rate.  Chapter 5 elaborated on the generalized-exchange extension of continuous-equilibrium joblessness beyond frictional unemployment (ỤF) that results wholly from the time required in the rational matching of job vacancies and job seekers in the labor market.47 TVGE macrodynamics assigns a critical role to reservation wages (WƦ) in the timepath of nonfrictional joblessness. A broad class of job seekers, denoted by UƦ(t)=U(t)−ỤF(t), is restricted by Wn≥WƦ>Wm. The prevailing wage in LEV employment, jobs for which the unemployed worker is qualified but cannot obtain, is greater than or equal to the reservation wage, implying that UƦ is involuntary despite WƦ>Wm. (See Patinkin (1956), Chapter 13.)

	 

	
		
				BOX 6.9: more on Leijonhufvud’s corridor
 
Leijonhufvud’s corridor is central to the debate on properly modeling the Great Recession. From Robert Hetzel (2012, p.xiii):“Prior to the 2008-09 recession, considerable professional consensus existed that a prolonged, deep recession required contractionary monetary policy. With the 2008-09 recession, this consensus disappeared. Popular and professional discourse revived the view that dominated thinking in the nineteenth century and first half of the twentieth century. According to this view, the business cycle derives from excessive swings in risk taking by investors. Although popular expressions of this view ignore the operation of the price system, the implicit assumption is that these fluctuations in investor sentiment between optimism and pessimism overwhelm the ability of the price system and, especially, the real interest rate to maintain full employment.”
 
Economists who see the coherent SVGE model class as a serious guide stabilization policymaking must believe that plausible disturbances do not push, absent policy mistakes, the economy outside Leijonhufvud’s corridor. Again from Hetzel: “… the monetary-disorder view is that the price system works well to equilibrate the economy, provided that monetary creation and destruction do not prevent the interest rate from adjusting. There is no inevitable movement from boom to bust. This view received empirical content from the hypothesis that to prevent the monetary emissions and absorptions that destabilize the price level, the central bank must follow a rule that provides for a stable nominal anchor and that allows market forces to determine the real interest and, by extension, other real variables.”
 
Taking the coherent TVGE model class seriously leads to different conclusions. Market failure is understood as not unusual in continuous-equilibrium economies. As described by Modigliani (1977), such economies “need to be stabilized, can be stabilized, and therefore should be stabilized by appropriate monetary and fiscal policies.” Debate about the size of Leijonhufvud’s corridor turns on the existence and power of the MWR Channel, which has been shown to be uniquely microfounded by generalized exchange.
 
There is general agreement that the policy response to the Great Recession should include the identification and cost-effective correction of externalities implicated in the breakdown in the funding of globally interrelated financial institutions. Insightful analysts also understand that even optimally designed regulatory reform is relatively unimportant to stabilization policy. (The causes of financial crises are known to mutate in kind and place in order to avoid regulations.) From the TVGE perspective, the most significant policy reforms would instead support more effective management of nominal-demand disturbances that propagate real financial shocks, spending instability that can generate self-referential dynamics. Stabilization authorities must be provided more robust capacity (i) to intervene, quickly and in size, to halt and reverse contracting total demand and (ii) to manage associated investor/lender expectations about macro prospects.
 
In a world reorganized by the Second Industrial Revolution, motivating the monetary authority wholly by a low-inflation objective is badly deficient. The central bank must also commit to real-side stability represented by full employment, with contingency plans that both effectively support the real objective and are persuasively communicated to global investors/lenders. A powerful message of generalized-exchange theory is that real-side credibility is the stabilization authorities’ most important deterrent to outsized welfare loss from financial crises.

		

	

	 

	Also in Chapter 5, UƦ was usefully divided into four interrelated components. First, denoted by ȔƦ (ȔƦ<UƦ), are workers laid-off with recall who are inhibited by their reservation wage from taking a SEV job while waiting to return to their rent-paying LEV jobs. Second, ŰƦ (ŰƦ<UƦ) represents permanent job losers who, reflecting their preferences for leisure over consumption or imperfect information about their true market opportunity costs, refuse low-wage employment.48 

	 

	Third is the class (ǓƦ<UƦ) that results from income-replacement programs triggered by job loss. ǓƦ is understood to be especially sensitive to support-program duration and generosity. In TVGE modeling, rational permanent job losers who exhaust income-replacement eligibility either join the LEV queue (ÛƦ, considered next) or exit unemployment by taking a SEV job or dropping out the labor force. Fourth is the class of reservation-wage joblessness (ÛƦ<UƦ) that is associated with the inter-venue, two-way labor transfer required by continuous-equilibrium meaningful wage rigidities and the consequent LEV rationing of good jobs. The Harris-Todaro transfer mechanism, summarized in Chapter 3, occupies a central place in TVGE analysis. The decision to join the good-job-seeking queue (ÛƦ) is governed by perceived LEV employment growth and wage-rent size, a process that is little influenced by match technology.

	 

	Putting the pieces together, compact TVGE modeling motivates a better definition of UN: 

	The compact natural rate of unemployment is comprised of the frictionally jobless (ỤF) and those who rationally participate in the rationed-jobs queue (ÛƦ). 49 

	Discretionary aggregate-demand intervention, which targets LEV employment, production, and profits, cannot effectively reduce either component of the compact natural rate (UN=ỤF+ÛƦ). 

	 

	Implications.  TVGE thinking explains many interrelated characteristics of the Phillips-curve empirical literature that have long puzzled SVGE theorists: (a) unemployment is a relatively weak determinant of wage change; (b) the relationship between unemployment and inflation is very malleable over the postwar period; and (c) high unemployment can persist for prolonged periods. Proper elucidation of the first fact requires rejecting the core hypothesis of the natural-rate literature, i.e., that changes in the inflation rate are predominately motivated by the changes in the labor market. Labor costs, given their size, remain important; but generalizing exchange substantially restricts the labor market’s role in overall wage determination. The second (see equation 6.25) and third facts largely result from the inherent dynamics in the composition of unemployment in two-venue analysis. Unusually persistent unemployment is frequently associated with increased incidence of forced permanent job loss, especially job downsizing, and its associated time-intensive price discovery, as well as increased generosity of income-support programs for the jobless. As shown in Chapter 4, the aftermath of the stagflation decade became the 20th-century poster child for the painful, continuous-equilibrium ҜJ-recalibration process.50

	 

	Other forces, TVGE-identified as influencing inflation and unemployment, further diminish the role of the natural rate. LEV labor-productivity growth (γnJ) exerts a significant macrodynamic influence, microfounding virtuous and vicious cycles. Interacting with rnJ, ΔγnJ produces same-direction change in pure profit, which in turn generates same-direction pressure on capital investment, good-job creation, and ҜJ durability, while putting opposite-direction pressure on pJ and wJ. Meanwhile, SEV labor-productivity innovations (ΔγmK) motivates same-direction shifts in small-firm employment and output, directly influencing average wages and prices.

	 

	TVGE modeling additionally microfounds the varying influence of terms-of-trade shifts (ΔþŁ) on LEV labor pricing.51 As demonstrated in the stagflation decade, ΔþŁ can induce complex, same-direction effects on price and wage inflation as well as on UN. The power of those effects is conditional on ҜJ durability and ultimately depends on the timepath of profits (ΠJ). (Chapter 4) Changes in direct government intervention (Δμ) can also produce significant shifts in the natural rate. Finally, the reconstructed rational expectations term (EtpN(t+1)–Et-1pN(t)) prevents a policy-exploitable long-run trade-off between inflation and unemployment.

	 VI. New Neoclassical Synthesis

	A remarkable four-decade run of model-building choices by New-Classical, RBC, and New-Keynesian theorists has culminated in the New Neoclassical Synthesis (NNS), which is constructed wholly within the coherent SVGE framework. Most modern theorists share the conviction, having deep roots in Walras and others working in the Continental tradition, that economic exchange is best modeled as the outcome of intermarket equilibrium. Rejecting as a atheoretic convenience the assumption of downward-sticky wages central to the original Neoclassical Synthesis, next generation academics were bold enough to challenge Early-Keynesian hegemony by asserting the obvious. Macroeconomics cannot coherently differ from fully specified general-equilibrium microeconomics. Factoring that endogenous frictions may prevent markets from always clearing, the space of marketplace decision rules is best understood in the context of continuous, endogenously constrained equilibrium.

	 

	The peace treaty.  Approaching the turn of the century, leading theorists (beginning in the United States) effectuated a truce in the 30-year macro-modeling war by cobbling together a working consensus that combines tenets of New Classical, RBC, and New Keynesian thinking. As has been emphasized, the NNS mandates two critical areas of compromise between the RBC/New Classical and New-Keynesian camps.52 The latter acknowledges that macro models must always be constructed on coherent intertemporal SVGE microfoundations, motivating Woodford’s well-known conclusion that “the methodological stance of the New Classical and real-business-cycle theorists has become the mainstream.” 53 Meanwhile, in victory, RBC/New Classical theorists must recognize that SVGE modeling can legitimately “incorporate a variety of [endogenous] adjustment frictions that allow these models to provide fairly realistic representations of both short-run and long-run responses to economic disturbances.” 

	 

	Permissible frictions must be SVGE-consistent, implying that New Keynesians should eschew using free parameters to produce interesting results. Again from Woodford (2009, p.270): “What is important is having general-equilibrium models in the broad sense of requiring that all equations of the model be derived from mutually consistent foundations, and that the specified behavior of each make sense given the environment created by the behavior of the others.” Free parameters, especially those used to suppress wage recontracting, damage model coherence and eliminate any meaningful distinction between the Early and New Keynesians.

	 

	Absent the will-o’-the-wisp Super Friction (so-named in Chapter 1) that endogenously suppresses wage recontracting, NNS scholars’ proper insistence on model coherence requires an array of interrelated macro outcomes that many economists (especially those working for stabilization authorities) find troubling, including the nonexistence of involuntary job loss; demand-related cyclical contractions that are restricted to Lucas-class money illusion or costly price discovery and are so mild as to be indistinguishable from market-efficient resource reallocations; and apparently high, persistent joblessness always being nonmonetary in nature. Relatively few economists seriously believe those outcomes describe actual economies. It is dispiriting that, despite the exhaustive work done on SVGE-consistent frictions, dynamic coherent general equilibrium in mainstream modeling remains stubbornly coterminous with full employment. 

	 

	The problem, of course, is that no SVGE-coherent Super Friction has materialized. What’s worse, it has become clear that none will emerge. Nonexistence is inherent to the nature of the rigorous market-centric model. Give employees a choice between losing their jobs and wage reductions that do not violate opportunity costs, and there is a single rational outcome. And, given the nature of profit-seeking market exchange, employers must offer that choice. Super-Friction prospects for the New Keynesians branch of the New Neoclassical Synthesis are no better than they were in the much maligned Early Keynesian quest to microfound their “old” Neoclassical Synthesis.54 A lot of (SVGE) work by a lot of good economists has produced discouragingly, albeit instructively, little stabilization-relevant progress.

	 

	Most modern theorists, giving in to exhaustion, now simply sidestep labor pricing. Many focus instead on the class of product-price stickiness for which a more developed framework has been inspired by menu-cost theory.55 The emphasis is without apology, despite the intrinsic inability of sticky product pricing to microfound involuntary job loss. Woodford’s (2003, p.140) admirable NNS bible illustrates the avoidance strategy: “I focus primarily on models with sticky prices, though I discuss the consequences of wage stickiness as well. In this I follow most of the literature of the past 20 years….” That the policy relevance of macro modeling has deteriorated badly between the Old and New Neoclassical-Synthesis eras, despite the outsized investment in developing and marketing SVGE analysis, is both understandable and deeply troubling.56 

	 

	NNS policy implications.  Seeking to navigate the tricky terrain produced by coherent SVGE modeling, many theorists turned to emphasizing real shocks, choosing to believe that aggregate market-efficient allocations fluctuate sizably and quickly. A central NNS stabilization-policy message, at least prior to the 2007-09 Great Recession, has been organized around the difficulty of distinguishing Pareto-optimal market adjustments from market failure. (See Hall (2007).) For a substantial number of theorists, nominal-demand management directly targeting employment stabilization had become a problematic tool best set aside. 

	 

	Chari, Kehoe, and McGrattan’s (2009, p.244) NNS message, published with remarkable chutzpah during the worst of the 2008-09 stabilization crisis, is representative: “The Old Keynesian view is eloquently and forcefully summarized by Franco Modigliani (1977), who argues that the fundamental, practical policy implication that Old Keynesians agree on is that the private economy ‘needs to be stabilized, can be stabilized, and therefore should be stabilized by appropriate monetary and fiscal policies.’ The neoclassical [SVGE] economists, of course, recommend quite different policies: commitment to low average inflation rates on the monetary side and tax-smoothing on the fiscal side. Moreover, neoclassicals argue that even efficient allocations could fluctuate sizably.”57

	 

	
		
				BOX 6.10: More on Ptolemaic modeling
 
The SVGE variant of S/M/B modeling provides an appealing, albeit incomplete, explanation of the natural rate of unemployment. When extended to employment/unemployment fluctuations at cyclical amplitudes, however, the theory encounters problems that reduce it to a Ptolemaic exercise, consistent with SVGE macro thinking but irrelevant to stabilization policymaking.
 
Voluntary unemployment. Coherent S/M/B modeling is restricted to frictional (voluntary) unemployment. It has no access to meaningful wage rigidity produced by the generalization of exchange and cannot rationally motivate the suppression of wage recontracting, the existence of involuntary job loss, or the chronic wage rent that rations good jobs. Given that frictional joblessness is decreasing in recruitment efficiency, time required in matching vacancies and applicants is the inadequate raw material with which S/M/B theorists must construct cyclical models.
 
Job separation. Coherent S/M/B job separation is inherently restricted to voluntary quits, typically posited to occur at a constant rate. That model requirement suppresses a critical part of cyclical dynamics associated with involuntary job loss. S/M/B theorists proactively avoid dwelling on this restriction.
 
Substantial match capital. The vast majority of new hires are for nonsupervisory, routinized jobs, the human capital for which is largely employer-specific and provided via on-the-job training. Substantial idiosyncratic match capital, a ubiquitous characteristic of S/M/B modeling, mischaracterizes most employees and the needs of their employers. Intensive information gathering in the matching process is not cost-effective, especially when ubiquitous probationary periods more efficiently provide information about absenteeism, other work habits, and productivity.
 
Reverse causation. S/M/B theorists arbitrarily posit that causation runs from the number of recruiters (Ņ), mediated by their productivity (ḝ), to new hires (Ň): Ņ(t)=Ň(t)/ḝ(t). Practitioners consider such causation nonsense, arguing instead that the level of vacancies drives application processing productivity. If the unit cost of recruiting new hires for nonsupervisory, routinized jobs is low (reflecting the absence of significant match capital), reasonable levels of ḝ reduce S/M/B modeling to the SVGE baseline. Positing ḝ* to be aggregate recruiter efficiency, Ą to be labor productivity, and Ń to be production workers, the hard-line search-theoretic set-up is X=ĄN, N=Ń+Ņ, ḝ*Ņ=N. It follows that W/P=(1‒1/ḝ*)Ą. Reasonable recruitment efficiency implies the S/M/B labor market collapses to the SVGE outcome (W/P=Ą). Recruitment importance goes away. 
 
Nash bargain. S/M/B modelers’ reliance on Nash bargaining is puzzling. Strong assumptions are required to yield a determinant wage, which must be downward flexible at cyclical frequencies. Nash cannot suppress wage recontracting and, by varying the hire-wage for similar jobs, creates an unmanageable wage structure. No LEV firm claims such wage setting, but they do assert reluctance to cut nominal wages. Those facts suggest an impermissible question. Why are we so pleased with replacing the Keynesian rigid-wage labor market with the SVGE version of S/M/B model?
 
Evidence. The S/M/B model does not come close to fitting stabilization-relevant evidence. We have, of course, always known that. How can consensus theory explain available data when most of the cyclical variation in unemployment is caused by model-nonexistent involuntary job loss?

		

	

	 

	Chari et al. (2009, p.245) continue: “Something insufficiently appreciated today is that even though the New Keynesian model has many elements of the Old Keynesian stories, such as sticky [product] prices, the New Keynesian policy implications are drastically different from those of the Old Keynesians and are remarkably close to those of the neoclassicals.” RBC theorists have been least shy about embracing the policy implications of coherent SVGE thinking. Their reservations with respect to aggregate-demand management are emphasized in Prescott’s (2002, p.1) previously cited Ely lecture, which he began by throwing down the gauntlet: “Business-cycle theory … provides little guidance to policy except for the important policy implication that a stabilization effort will have either no effect or a perverse effect.” 

	 

	Illustrative of the New Keynesian perspective, Woodford (2003, p.13) is more circumspect in his deprecation of using demand management to directly influence employment and output: “… because of the difficulty involved in measuring the efficient level of economic activity in real time – depending as this does on variations in production costs, consumption needs, and investment opportunities – it may well be more convenient for a central bank to concern itself with monitoring the stability of prices.”58 Woodford’s assessment of what is “more convenient” for central banks is consistent with the coherent SVGE restriction that adverse cyclical shifts exclude involuntary job loss and must, therefore, be exceptionally mild.59

	 

	Centrality of wages.  Problems most damaging to the stabilization-relevancy of the NNS consensus reflect long-characteristic hubris in the academy. Theorists who have constructed and maintain the coherent DSGE workhorse model are surprisingly ill-informed about 20th century labor economics. More to the point, they have only the sketchiest notion of the evolution of labor pricing in the global aftermath of the Second Industrial Revolution. As a result, mainstream theorists have been, and continue to be, ill-suited to the task of rigorously reconstructing Early Keynesian theory. They arbitrarily distrust the idea that wage rigidity can play a meaningful role in macroeconomics motivated by optimizing, price-mediated exchange organized by continuous general equilibrium. Consequently, many simply rule out a keystone role for nonmarket labor pricing. By making that model-building choice, NNS scholars are rejecting the intuition of a Who’s Who of insightful economists, including Marshall, Fisher, Hicks, Modigliani, Patinkin, Samuelson, Freidman, Solow, Clower, Malinvaud, Drèze, Fischer, Lindbeck, Stiglitz, Summers, Akerlof, and Phelps. As noted above, good economists do not shrink from the obvious. And a huge pile of evidence makes it obvious that adverse nominal disturbances produce involuntary job loss, the coherent modeling of which requires the rational suppression of wage recontracting.

	 

	Perhaps the major practical problem, also as emphasized, is that stabilization-relevant modeling turned out to be difficult. In response to the New Classical challenge to Early Keynesianism, research agendas were initially shaped by an invigorated quest for rational foundations for state-independent labor pricing. Despite much work by able theorists, proffering a variety of models including market misperceptions, implicit and staggered contracts, insiders-outsiders, and efficiency wages, the effort to provide a broadly recognized reconciliation of meaningful wage rigidity and optimizing price-mediated exchange had, at least until the recent GEM Project completion of original efficiency-wage theory, failed.60 Think about that list. Except for original efficiency wages, the various research programs to microfound MWR were all rooted in marketplace exchange. Failure was preordained.

	 

	
		
				BOX 6.11: Chronic use of free parameters
 
Many New Keynesians, uncomfortably shackled to the SVGE mainstream, simply refuse to overlook the market failure evident in cyclical contractions of employment and output. They attach less importance to the formal economic method and more to stabilization relevancy, a preference that is manifest in their persisting faith in the real-side effectiveness of discretionary demand management. Awaiting identification of the will-o’-the-wisp Super Friction, they frequently push the SVGE envelop beyond its limits of coherence by using free parameters to suppress rational wage recontracting.
 
There is nothing new in the New-Keynesian efforts to be stabilization relevant while working within an inhospitable mainstream theory. The use of free parameters to reconcile a pedagogic commitment to SVGE microfoundations and the desire to be policy-useful has been vigorously debated by macroeconomists for generations. Perhaps most famously, The General Theory’s attack on classical economists was not much motivated by contemporary differences in policy recommendations. In a 1937 letter to Richard Kahn, Keynes complained, referring to Pigou and Robertson, that “when it comes to practice, there is really extremely little [disagreement] between us.” (Quoted in Clarke, 1988, p.306) Keynes’s classical straw-man is best understood as representing mainstream economists’ commitment to a theory that requires free parameters in order to align with their policy recommendations. Again from the Keynes’s letter: “Why do they insist on maintaining theories from which their own practical conclusions cannot possibly follow?”
 
After the 1930s global depression, the mainstream shoe was on the other foot. Early Keynesians, following the lead of Modigliani, Patinkin, and Samuelson, used free parameters to make nominal wages downward-sticky and their macro analysis operational within textbook market-centric modeling. The Neoclassical Synthesis arbitrarily reconciled cyclical involuntary job loss with consensus SVGE growth analysis. Given the Early Keynesians’ inability to follow up with a proper derivation of wage stickiness from axiomatic model primitives, the shotgun marriage eventually stumbled during the stagflation decade and was eagerly rejected by a new generation of macroeconomists. In the evolution of macroeconomics, the use of free parameters has generated trouble largely as a result of their necessarily arbitrary, i.e., guesswork, specification of labor-price rigidity capable of suppressing wage recontracting.
 
In that modern context, Keynes’s question about Pigou and Robinson remains relevant; but it is now directed to New Keynesians. Why are they complicit in a coherent SVGE theory “from which their own practical conclusions cannot possibly follow”?

		

	

	 

	Moreover, research in this area has slowed dramatically. With the Early and New-Keynesian chronic inability to identify a Super Friction capable of embedding meaningful wage rigidities in coherent SVGE modeling, good theorists tired of the unyielding problem and began setting aside the substantial accomplishments of the Neoclassical-Synthesis era, focusing instead on explanations for cyclical employment behavior that conveniently omit the role of labor-pricing inflexibilities. Hall (2003, p.149) captured the fundamental reorientation of mainstream research: “[T]he old idea of wage rigidity [is] … almost forgotten in modern theory where wages are continuously updated through a Nash bargain.” That consensus choice is short-sighted and, ultimately, self-defeating. Building coherent, stabilization-relevant macro models, if provided microfounded meaningful wage rigidity, is easy. Without MWR, the task is not possible.

	VII.  SVGE versus TVGE Modeling: The Labor Wedge

	The labor wedge is defined as the ratio of the marginal rate of substitution between consumption and leisure (MRS) to the marginal product of labor (MPL). The concept has become, perhaps not surprisingly, a source of mischief in macro modeling. In coherent SVGE theory, the wedge is unitary. Keynes’s First and Second Classical Postulates are satisfied, and the labor market clears.

	 

	In TVGE modeling, by contrast, LEV labor rents are chronically paid, causing good jobs and hours to be rationed; MPL exceeds MRS; wage recontracting is suppressed; labor is pushed off its market supply schedule. The less-than-unity wedge is consistent with a labor market in continuous decision-rule equilibrium that never clears. Moreover, a unitary labor wedge is inconsistent with involuntary job loss, and the less-than-unitary version is a necessary condition for the discretionary real-side management of aggregate nominal demand.

	 

	The hard fact is that mainstream SVGE thinking, aspiring to be both coherent and stabilization-relevant while still being unable to suppress wage recontracting, transforms labor-wedge analysis into a Ptolemaic muddle.61 The following takes a close look at the burgeoning wedge literature and what it implies for modern macro analysis, an exercise that illuminates basal differences between the TVGE and SVGE analytical frameworks.

	 

	
		
				BOX 6.12: Modern theorists’ big mistake
 
The most recent Palgrave three-volume summary of modern macroeconomics has only two Index entries for wage inflexibility (“wage rigidity”, p.1055; “fixed wage”, p.1157), reflecting the widespread practice of ignoring nonmarket labor-pricing in aggregate analysis. That choice, a relatively recent break with at least a century-long practice of macro theorists, is the most damaging model-building mistake of the modern era. Nothing else comes close.
 
The generalization of exchange, uniquely microfounding meaningful wage rigidity, produces powerful implications. Fluctuations in aggregate nominal demand become the most important source of employment/output instability. Rent-paying jobs and workweeks exist and must be rationed. Rational households must take quantity rationing into account in their consumption decisions, and firms must assess the real-side, as well as inflation, credibility of stabilization authorities in their investment decisions. The role of interest rates in maintaining continuous decision-rule general equilibrium is diluted from its SVGE centrality. Involuntary job loss, both layoffs and downsizing, crucially influences the macrodynamic timepath of employment. Informed policymaker management of nominal disturbances ameliorates welfare loss resulting from the inherent instability of modern, specialized economies.
 
Given the challenge of generalized exchange, modern macro theorists would do well to heed the model-building advice of J. Willard Gibbs, the 19th century polymath best known for championing the mathematization of science. For Gibbs, the role of the theorist was “to find the point of view from which [his or her] subject appears in its greatest simplicity.” (Rukeyser (1942), p.231) In macroeconomics, Occam’s razor as well as consistency with rationality and relevant evidence provides a commanding argument for moving expeditiously on integrating optimizing workplace exchange into the SVGE modeling ubiquitously featured in macro textbooks.
 
With the generalization of rational price-mediated exchange from the marketplace to the workplace, the widespread modern practice of deemphasizing downward wage inflexibility in macro modeling must be understood to have been a debilitating mistake. Meaningful wage rigidity is easily shown to motivate a simple, powerful, continuous-equilibrium explanation of macro instability. Absent MWR, the formal modeling of unemployment and business cycles has become implausible, numbingly convoluted (e.g., the unhappy S/M/B attempt to get frictional unemployment to fluctuate at cyclical amplitudes), and still unable to fit enough of the important evidence to be at all convincing. It is time to accept that continuous workplace equilibrium is the necessary innovation that makes coherent macro theory consistent with rationality, the evidence, and Occam’s razor.

		

	

	 

	For the inaugural issue of American Economic Journal: Macroeconomics, its editors selected two articles that focused on the wedge, indicating its contemporary importance. In one, Chari, Kehoe, and McGrattan (2009, p.243), henceforth CKM, assert an emergent consensus among macroeconomists that the labor wedge is one of the “two particular reduced-form shocks [that] play a central role in generating US business cycle fluctuations”. Wedge significance in the cutting-edge literature derives from its capacity to improve the empirical fit of SVGE models. 62 

	New Classical/RBC and New Keynesian (NK) Wedges

	The chronic employment-volatility puzzle has pushed the mainstream search for endogenous SVGE frictions that improve their market-centric general-equilibrium models’ capacity to explain ubiquitous cyclical evidence. The quest has moved the labor wedge to the center of the modern debate on the proper nature and application of macro frictions. The New Classical/RBC and New Keynesian camps disagree on how to use the wedge to help transform the New Neoclassical Synthesis into a framework capable of generating stabilization-relevant theorems. Indeed, the disagreement’s intensity makes today’s celebrated methodological consensus look not much different from the anti-Keynesian open warfare that preceded it. 

	 

	CKM (2009, p.243) argue that the New-Classical/RBC model-building tradition is rooted small, simple models that eschew free parameters. New Classical/RBC theorists also “put up with the reality that no model can, or should, fit most aspects of the data.” By contrast, the New Keynesian tradition, typified by Christiano, Eichenbaum, and Evans (2005), henceforth CEE, tolerates greater model complexity in the pursuit of ever better fits to available data, leading researchers to being less parsimonious in their definitions of shocks and use of free parameters. Moreover, New Keynesians are frequently less attentive to the rigorous content of Barro’s recontracting critique. CEE, for example, risk their membership in the NNS consensus by using econometric evidence to posit a three-quarter lag in the wage-response to changed market conditions. The assumption endows their now incoherent SVGE model with much of its capacity to generate stabilization-relevant behavior in the aftermath of a monetary shock.63

	 

	CKM (p.243) remained unconvinced: “Our main concern with the New Keynesians’ preferred tradition is that it leads to models that simply cannot be relied on for policy analysis.” Their familiar critique emphasizes “dubiously structural shocks” used by new Keynesian models to achieve relatively good data fits. CKM and other New-Classical/RBC theorists are particularly offended that new Keynesians inadequately specify the labor wedge, tolerating multiple, conflicting interpretations of the ratio. Multiple meanings are indeed indicative of problematic wedge credentials as a structural feature of macro modeling.

	Structural Models

	It is a central tenet of modern macro thinking that only structural models are acceptable for use in policy analysis. CKM reasonably argue that such models must be coherent and demonstrate two properties:

	
		Relevant elements of the model must be invariant with respect to the policy intervention being considered.64

		Model shocks must be uniquely interpretable within the dynamic stochastic SVGE framework, in order for policymakers to assess which are beneficial (to be encouraged) and which are harmful (to be ameliorated).65



	 

	Models that demonstrate both properties are structural. Those that do not are reduced-form. Moreover, an implicit third property, i.e., consistency with the observed behavior of relevant macro variables (at least at business-cycle frequencies), is also required if models are to provide useful guidance for stabilization policymakers. Monetary policy cannot be reasonably assessed, or optimal policy rules derived, with structural models that cannot accommodate the facts.

	Market Frictions

	The SVGE literature’s familiar market frictions, many providing competing interpretations of the labor wedge, are summarized in this section. They are assessed with attention to rationality (in particular, their vulnerability to Barro’s recontracting critique), coherence (notably the nature and use of free parameters), effective restrictions on interpretation, and policy relevancy (especially their accommodation of involuntary job loss).

	 

	Calvo’s price-adjustment model.  Guillermo Calvo (1983) posited that a fixed fraction (ϋ) of prices remain unchanged each period, permitting the remaining prices to be recalibrated. The probability that any given price (product or labor) will be adjusted in any given period is (1- ϋ), implying very strong restrictions on rational behavior. At any given time, pricing policies of most firms must ignore the time lapse since prices were last changed, the size and nature of changes in market conditions, and the current price level. Calvo’s staggered pricing enables tractable aggregation and appears to be, despite its dependence on deeply arbitrary free parameters, the market-friction mechanism of choice in many New Keynesian SVGE models. 

	 

	Calvo’s free parameter prevents wage adjustments in circumstances of mutual benefit and can never be consistent with optimizing behavior. The Calvo mechanism particularly runs afoul of model coherency requirements in its suppression of wage recontracting. As a result, it differs little from Early Keynesian practices that led to their banishment from modern graduate-school curriculums and cutting-edge journals. Given their proclaimed rejection of Early Keynesian acceptance of expedient incoherence, NNS theorists’ use of Calvo pricing is a puzzle.

	 

	Staggered wage contracts.  Prior to Calvo’s revolving price-adjustment restrictions was John Taylor’s staggered wage contracts. From Taylor (1999, pp. 1013-14): “For most workers employed in medium to large-sized firms, wages (including benefits) are normally adjusted at rather long discrete intervals, most commonly once a year. The wage adjustment is typically associated with an extensive performance and salary review. A large fraction of the wage payment is usually stated in a fixed amount of dollars (or other currency) per unit of time (hour, week or month)….” Taylor posits that posted overlapping contract periods makes wage setting unsynchronized across the economy. He provides some narrative for sticky wages by arguing that cost savings result from restricting the incidence of labor-price adjustments. (Chapter 4)

	 

	Despite the enriched SVGE narrative, there can be no debate that staggered contracts incoherently suppress wage recontracting. Administrative costs are clearly insufficient (a) to frustrate workers’ voluntary acceptance of reduced wages, if opportunity costs are not violated, in place of job loss and (b) to prevent firms from offering such reductions. The critical process is recontracting. Taylor lags do no more than introduce arbitrary, inconsistent free parameters into SVGE modeling, making little stabilization-relevant progress relative to the Early Keynesians. 

	 

	Sticky information.  Reis (2009, p.7) has attempted to motivate Calvo-class market frictions: “[My] approach assumes that there are fixed costs of acquiring, absorbing, and processing information, so agents optimally choose to update their information sporadically…. This is the model of inattentiveness and, in principle, it leads to a rich distribution of agents updating their information on different dates and at different frequencies…. [In] every period a constant fraction of agents update their information and write plans into the future that they revise only when they obtain information again. This is the model of sticky information, where information disseminates slowly throughout the population.”

	 

	It must be extremely difficult to come up with innovative frictions capable of suppressing wage recontracting even if they are permitted to obviously violate the consensus mandate for macro model coherence. Rational inattentiveness differs little from Taylor’s or Calvo’s staggered adjustment. Each implausibly restrict choices that involve forced employment separation. Models claiming rationality must allow employees to pay attention when offered the choice of wage cuts versus job loss. Moreover, mistakes about true opportunity costs can only result in voluntary, not involuntary, job loss. Like Taylor and Calvo, Reis is doing no more than introducing arbitrary free parameters into SVGE modeling.66 On the plus side, his analysis does usefully illustrate the multiplicity of interpretations that is a key free-parameter characteristic. 

	 

	Variable work-leisure preferences.  Some theorists have posited that the disutility of labor fluctuates, countercyclically, at business-cycle frequencies, causing stationary movements of employment and output. On the plus side, their approach differs from the Taylor-Calvo-Reis class of market frictions. On the minus side, its serious treatment is much more troubling. A problem is that all employment separation resulting from changed worker preferences must be voluntary and, as such, has little relevance to actual business cycles dominated by forced job loss. More important is the arbitrary abandonment of preference stability (in the analysis of high-frequency fluctuations), violating a fundamental principle of the formal economic method. It is well understood that preferences freed from their axiomatic roots, beyond being psychologically unsound, can be manipulated by theorists to yield any result they wish.

	 

	Ptolemaic manipulation best describes theorists’ use of variable work-leisure preferences. It is indicative of the problematic state of SVGE macro modeling, especially as it reaches to be stabilization-relevant, that reputable mainstream macroeconomists persist in positing convenient shifts in preferences in their explanations of cyclical data.67 The CKM (2009, p.244) assessment of the variable-preference shock is cuttingly correct: “In the fluctuating value of leisure view, a contagious attack of laziness among workers leads them all to take vacations by quitting, causing an economic downturn.”

	 

	Taxes.  If SVGE labor supply is sufficiently price-elastic, wedge distortion resulting from rising labor and consumption taxes will reduce aggregate employment and production.68 Tax-induced wedge increases, however, do not alter the SVGE requirement that labor be paid its opportunity cost. Recontracting still requires that any wage inconsistent with such opportunity costs results in voluntary, not involuntary, job separation. One of the tax-argument’s major difficulties is its overwhelming rejection by the evidence, which shows that rising unemployment in recession is largely associated with forced job loss. Voluntary quits decline. It is embarrassing that economists continue to conveniently set aside well-known, consistent evidence by motivating cyclical job loss with voluntary separation.69 

	 

	Moreover, the capacity of labor or consumption taxes to reduce labor-force participation and increase wages, sufficiently to distort or neutralize the intended macro effects of the fiscal policy, is greatly reduced by the generalized-exchange rejection of Keynes’s Second Classical Postulate. As modeled in Chapter 2, chronic labor rents push almost all LEV employees off their market supply schedule, forcing them into chronic excess-supply circumstances.

	 

	Variable bargaining power.  Employee wage-setting power is assumed to exist and to fluctuate, countercyclically, at business-cycle frequencies. The existence and hypothesized variable use of bargaining power, having never been microfounded in mainstream SVGE analysis, require free parameters that upon examination are nonsensical. The variable use of such power cannot occur in a coherent SVGE modeling, in part running afoul of the representative household’s axiomatic preference for more versus less consumption. Moreover, given that rational recontracting rules out SVGE wages that are downward inflexible at the cost of involuntary job loss, the mainstream model cannot produce cyclical contractions of sufficient size to be policy-relevant.

	 

	
		
				BOX 6.13: Listening to Kocherlakota, Part II
 
Recall that Narayana Kocherlakota is the President of the Federal Reserve Bank of Minneapolis. He has thought deeply about the limited capacity of mainstream macro theory to explain the 2008-09 economic crisis, including the troubling restrictions on the nature of macro shocks permissible in the consensus SVGE model class.
 
In the 2009 Annual Report of the Federal Reserve Bank of Minneapolis, Kocherlakota (2010, p.16) took a stand: “The sources of disturbances in macroeconomic models are (to my taste) patently unrealistic. Perhaps most famously, most models in macroeconomics rely on some form of large quarterly movements in the technological frontier (usually advances, but sometimes not). Some models have collective shocks to workers’ willingness to work. Other models have large quarterly shocks to the depreciation rate in the capital stock (in order to generate high asset price volatilities). To my mind, these collective shocks to preferences and technology are problematic. Why should everyone want to work less in the fourth quarter of 2009? What exactly caused a widespread decline in technological efficiency in the 1930s? Macroeconomists use these notions of shocks only as convenient shortcuts to generate the requisite levels of volatility in endogenous variables. Of course, macroeconomists will always need aggregate shocks of some kind in macro models. However, I believe that they are handicapping themselves by only looking at shocks to fundamentals like preferences and technology. Phenomena like credit market crunches or asset market bubbles rely on self-fulfilling beliefs about what others will do. For example, during an asset market bubble, a given trader is willing to pay more for an asset only because the trader believes that others will pay more. Macroeconomists need to do more to explore models that allow for the possibility of aggregate shocks to these kinds of self-fulfilling beliefs.”
 
Hopefully, Kocherlakota’s thoughtful critique will encourage serious debate on the role of self-fulfilling prophesies in fluctuations of total spending. To most effectively participate in such debate, he will need to extend his overall criticism to the most problematic feature of the modern treatment of macro shocks. The absence of a rational MWR Channel in coherent SVGE modeling implies that meaningful macro shocks are limited to real disturbances. Once optimizing exchange is generalized, however, macro theorists can coherently accommodate the broadly recognized (outside of the academy) fact that most aggregate employment fluctuations result from fluctuations in total nominal demand.

		

	

	 

	Despite the Ptolemaic nature of the dicey variable-power friction, some NNS theorists have assigned importance to it in their cyclical analyses.70 Again, the mockery from CKM (2009, p.244) is deserved: “In the bargaining power view, a contagious attack of greediness among workers [during business-cycle downturns] leads them to demand higher wages. In general equilibrium, this attempt is frustrated, and workers simply bid themselves out of jobs.” If such irrational bidding did exist, it would produce voluntary, not involuntary, job loss. 

	VIII. Conclusion

	Workplace-Marketplace Synthesis.  Modeling heterogeneous workplace and marketplace venues of employer-employee exchange should not be difficult for macroeconomists to accept. The two classes of rational exchange are complimentary, not contradictory. Both are needed to adequately describe modern economies. In the SEV subset of rational behavior, worker-hours supplied and demanded are equilibrated in the labor market with short lags rooted in price-discovery frictions, the familiar process that is consistent with continuous decision-rule equilibrium. Effective supervision bundles employee OJB (ŹK(t)=ŹɱK), restricting worker discretionary actions to the marketplace and inducing investment in information acquisition related to stay-quit decisions and the ongoing quest for rent-paying, long-tenured (LEV) jobs. Rational behavior generates labor churning, into and out of SEV jobs, into and out of unemployment, and into and out of the labor force. Information costs and asymmetries limit SVGE workers’ grasp of the true state of the economy as well as their own opportunity costs, requiring stochastic decision-making.

	 

	By contrast, LEV cooperative labor input (ΈJ=ŹJHJ) is rationally unbundled and, as a result, cannot be measured by hours alone. Optimizing exchange necessarily relocates from the marketplace to the workplace, a distinct venue constructed by large, bureaucratic firms to facilitate the effective management of employee behavior. Establishments pay wages, from the relevant Workplace-Exchange Relation, that minimize unit costs while workers use their latitude on the job to pursue axiomatic preferences that govern their satisfaction with management policies. (Recall Figure 2.1.)

	 

	The efficiency wage (WnJ), embodying cyclical downward rigidity as well as chronic time-varying rent, is the lynchpin of dynamic workplace decision-rule equilibrium. Worker stay-quit decisions, for those who remain in the labor force, generally collapse to a rational decision to stay. Employers and employees both invest in acquiring information relevant to managing workplace reference standards (ҜJ) and, consequently, to the transformation of labor hours into cooperative input (ΈJ). The large, specialized firm’s fundamental labor question is well understood, at least by practitioners, to be nonmarket in nature:

	How to induce, given costly, asymmetric workplace information and routinized jobs, employees’ acceptance of management’s goals? 

	Being nonmarket, however, does not mean that the question is noneconomic. If the crucial task of policy-relevant macroeconomics is the description of instability in large, specialized economies, how can such a fundamental labor-pricing question be ignored?

	 

	Imperfect workplace/marketplace information makes choices with respect to both reference-standards (ҜJ) and production-capability (ЄJ) stochastic in nature. Firms play the averages with respect to OJB and unit labor costs, while their employment policies are motivated by stationary and nonstationary profit expectations. The latter critically influence the interdependent timepaths  of wage rents and workers’ intertemporal substitution of consumption for equitable treatment.71 Downward LEV wage adjustment that reduces, rather than increases, unit costs requires voluntary recalibration of established reference standards (ҜJ), a change motivated by job downsizing, not temporary layoffs. Job destruction is rooted in product-market developments that adversely affect pure profit, with little influence from the labor market.

	 

	Large-establishment compensation practices, rationally suppressing wage recontracting in lieu of forced job loss, dominate market labor pricing. They powerfully constrain marketplace decision-rule optimization and generate crucial intermarket spillovers from temporary and chronic job and hours rationing. LEV constraints on household and small-firm decision-making permit the coexistence of dynamic general (decision-rule) equilibrium and the failure of markets to clear, featuring involuntary job loss and joblessness at both business-cycle and longer-term frequencies. Putting the pieces together, interacting workplace and marketplace venues, especially as the economy adjusts to their inconsistent labor pricing, motivates much of what is stabilization-relevant in monetary theory. The MWR Channel reconciles rigor and relevancy in macro modeling, meeting the challenge of the Two-Venue Theorem introduced in Chapter 1.

	
		
				BOX 6.14: Austrian-school business cycles
 
In modeling business cycles, Mises, Hayek, and other Austrian-school theorists confined their thinking to the SVGE framework and, consequently, had no access to meaningful wage rigidities or the critical MWR Channel. Their belief that an exclusive focus on the control of money inflation (as well as the associated benefits of deflation) would be capable of stabilizing specialized economies is best understood as an artifact of their arbitrary limits on the scope of rational exchange.
 
From Lawrence White (2012, pp.76-77): “The Mises-Hayek theory was first and foremost a theory of the ‘upper turning point’; it aimed to explain why the cheap-credit boom must give way to bust…. The recession is a corrective period in which the needed readjustments take place. The firms that made nonviable investments must wind them down, perhaps go bankrupt, laying off workers and idling machines, leading to above-normal unemployment and unused capacity until those workers and machines are reabsorbed into more sustainable employment elsewhere. The more rapidly the economy adjusts wages and prices and reallocates resources, the shorter the recession will be.”
 
Criticism of Austrian business cycles was, unsurprisingly, increasingly vigorous as the Great Depression persisted. (Hayek published in 1932.) It became widely understood that a cyclical lengthening and shortening of the structure of production, an idea rooted in Böhm-Bawerk’s capital theory, cannot possibly account for the size and nature of employment/production variation in garden-variety recessions, let alone depressions. However, a lesser ambition of the Austrian School, i.e., describing the role of unfulfilled expectations with respect to investment projects toward the end of credit expansions, is more plausible and helps elucidate some recurring characteristics of periodic macro instability. While the evidence indicates that Keynesian modeling of investment expectations more powerfully motivates cyclical behavior, there is no reason why the Keynesian and the lesser-ambitious Austrian macrodynamics cannot work in concert.
 
The more fundamental problem is that, given their shared SVGE analytical framework, Austrian and Keynesian models, even if combined, remain badly incomplete. Along with Keynes, Mises and Hayek had little that was both relevant and coherent to contribute on the speed or nature of labor-price adjustments in a contracting economy. A half-century after “new corporate forms” were necessitated by the Second Industrial Revolution, Austrian theorists still did not recognize that deflation could no longer restore competitive wages and that the misguided attempt to do so would inflict huge damage on economic welfare.* As a result, they were unable to answer important stabilization-relevant questions, including why unemployment persists above its natural rate or, more generally, why adverse nominal disturbances induce involuntary job loss.
 
* Hayek (1975, p.5) later apologized for his Depression-era stabilization advice, especially his opposition to monetary expansion to counter deflation, which he claimed resulted from naïveté about the nature of labor pricing in increasingly specialized economies: “At that time [early 1930s] I believed that a process of deflation of some short duration might break the rigidity of wages which I thought was incompatible with a functioning economy. Perhaps I should have even then understood that this possibility no longer existed.”

		

	

	 

	Moreover, this chapter’s introduction of Stokey’s rational inaction in the circumstances of uncertainty, Farmer’s investor confidence, and the credibility of the central bank’s (explicit or implicit) real-side objective (Ƈ) substantially enhances the capacity of GEM modeling to explicate the perilous NDD propagation of macro shocks. Responding to investor/lender inaction and deteriorating stabilization-authority credibility, faltering confidence (revealed in the real-time behavior of the stock market) exerts substantial influence on the acquisition of physical and financial assets and, more broadly, on total spending in specialized economies.

	 

	Instructive episode.  Two-venue macro thinking encourages the reconsideration of an unhappy episode in the development of formal macroeconomics. The period in question featured the insightful modeling, and relatively quick crushing, of the Clower/Patinkin inspired fixed-wage general-equilibrium (FWGE) School. Once embedded in the TVGE framework, the disparaged and discarded non-Walrasian equilibrium with rationing (also associated with young Barro, young Grossman, Malinvaud, Bénassy, Drèze, and other highly accomplished Keynesians) is transformed into the coherent, stabilization-relevant macrodynamic equilibrium sought by Keynes, Hicks, Modigliani, Samuelson, von Hayek, Robinson, Meade, Friedman, Solow, Tobin, Klein, Phelps, Lucas, Prescott, Akerlof, Stiglitz, Krugman, and almost everybody else.72 It turns out that Paul Krugman was right. Stabilization-useful microfoundations are not feasible in the coherent SVGE analytical framework.73 The profoundly important, hugely underappreciated problems that result from arbitrarily restricting rational exchange to the marketplace have impeded progress on high theory since the Second Industrial Revolution. 

	 

	The macro story, increasingly Ptolemaic over the last three-plus decades, features mistakes piled on mistakes. By now, it is surely evident that the banishment of Keynes and the Early Keynesians from serious study in our most respected graduate programs has been a profound blunder – an egregious overplaying of the RBC/New Classical victory in the macro methodology war. Can there be serious doubt that the mainstream disrespect (there is no other word) of the great theorists who founded macroeconomics as a separate branch of economic theory has ill-served at least a generation of students and badly impeded a timely reconstruction of monetary theory to be both rigorous and relevant?

	 

	A rallying cry of the anti-Keynesian counter-revolution quickly became iconic: “The Lucas critique led economists to understand that people’s decision rules change where there is a change in the way policy is conducted.”74 The Annable critique pushes economists to understand that decision rules change, more consequentially than in Lucas, where there is a shift in venue (from the marketplace to the workplace) in which optimizing exchange is conducted. If ignoring the Lucas critique is fundamentally unacceptable in coherent thinking, and it is, then ignoring the Annable critique must be an even greater offense against the proper way to do macroeconomics. 

	 

	
		
				BOX 6.15: Rees, Lucas, and Generalizing exchange
 
Some readers may have, by now, tired of the always lurking Barro critique. Unfortunately, it is too important to ignore. It is critical to the capacity of models rooted in the formal economic method to answer questions that have mattered at least since Keynes. Asking how seriously to take the SVGE labor-supply schedule is ultimately asking how to do macroeconomics. Generalized exchange, with its careful attention to axiomatic preferences and technical constraints, uniquely illuminates the rational suppression of wage recontracting and consequent macro breakdowns in market efficiency. Understanding the frustrated gains from trade requires understanding why employers’ interests are damaged by wage cuts. The narrower problem set leads to the voluminous literature on workplace best practices, then to the modeling done by original efficiency-wage theorists, and finally to the bedrock extension of optimal exchange from the marketplace to the workplace. Mainstream macro theorists continue to insufficiently trust the explanatory power of rational behavior to be fully alert to optimizing exchange outside their comfort zone of the marketplace.
 
Albert Rees (1951) knew a lot about labor pricing and has already been identified as one of the earliest proponents of the necessity of employer refusal to cut wages in any explanation of involuntary job loss. His formidable human capital helped spark an interesting confrontation with Robert Lucas (speaking of formidable human capital) – a quarrel that only appeared to turn on rational behavior as a proper guide for useful macro narratives. Rees refereed the 1969 Lucas-Rapping paper that became foundational in the successful methodological revolution to require the modeling of joblessness to satisfy conditions of continuous market-centric general equilibrium.
 
Rees (1970, p.308) published a comment in which he did not disguise his disgust: “Though scientific discussion is supposed to be dispassionate, it is hard for one old enough to remember the Great Depression not to regard as monstrous the implication that the unemployment of that period could have been eliminated if only all the unemployed had been more willing to sell apples or to shine shoes.” While Lucas did not engage Rees on the existence of involuntary joblessness, his views (i.e., that the phenomenon is properly ignored by macro theorists) have long been well known. Recall Box 5.5. A pleasing feature of the TVGE model class is its capacity to prevent fights among good economists, peacemaking that is accomplished by reconciling the formal economic method with the existence (and welfare cost) of involuntary job loss. Generalized exchange, surely in itself a good thing, accommodates the necessary rigor of Lucas and the admirable consciousness of Rees. Insisting on rational behavior does not overcome problems resulting from inadequate models (especially if policymakers are asked to pay attention), while models accommodating irrationality cannot be adequate..

		

	

	 

	
Notes

		[←1]
	 Recall that the model designations WMS (workplace-marketplace synthesis) and TVGE are used interchangeably, just as SVGE (single-venue general equilibrium) and the more familiar DSGE are interchangeable. 
 

	[←2]
	 The WMS microfounds an idea long present in the labor and organization literatures, variously illustrated by Kerr’s (1954) “balkanized” labor markets, Robertson’s (1923) colorful “islands of conscious power in this ocean of unconscious cooperation, like lumps of butter coagulating in a pail of buttermilk” (p.84), Piore’s (1980) “dual labor markets”, and the opinion of Simon’s (1991) visiting Martian that “organizational economy” (rather than market economy) would better describe most production and distribution on Earth. 

	[←3]
	 Recall that, if Wj>Wnj, then (ΔŹj/Źnj)/(ΔWj/Wnj)=0. The notation is defined in the Glossary.

	[←4]
	 Recall that, for convenience, employees are posited always to prefer consumption to equitable treatment.

	[←5]
	 The TVGE mechanics recall Oskar Lange’s (1942, 1944) early interpretation of The General Theory’s “unemployment equilibrium” in which Keynes implicitly assumes an infinitely elastic labor-supply curve in response to a rigid money wage,

	[←6]
	 In 2011, Harris and Todaro (1970) was selected as one of the twenty most important articles appearing in the first 100 years of the American Economic Review. The most rigorous modeling of the Harris-Todaro linkage, developed independently, can be found in Annable (1971).

	[←7]
	 The notation is defined in the Glossary. Confining attention to business cycles implies baseline unchanged ҜJ. (See Chapter 3.) Reducing the economy to a small model requires usual simplifying assumptions. 
 

	[←8]
	 The TVGE reduced-form Phillips relation used here was derived in the Chapter 4 (equation 4.26), implicitly incorporating the Jth-venue simultaneous optimization of OJB (ŹJ=ŹnJ) and labor pricing (WJ=WnJ=WńJ) as well as the more familiar rational wage determination (WK=Wm) in the Kth-venue. Note that the expectations term from Chapter 4 (b3(EtpN(t+1)−Et1pN(t)) is suppressed by the model’s assumption of constant money growth (ṁ). 

	[←9]
	 In the compact model, the simple liquidity-preference function is interchangeable with a central-bank policy rule, which is elaborated upon in Chapter 10.
 

	[←10]
	 That reorientation is the indispensable Keynesian innovation. From the preface to the 1939 French edition of the General Theory: “It is shown that, generally speaking, the actual level of output and employment depends, not on the capacity to produce or on the preexisting level of incomes, but on the current decisions to produce which depend in turn on current decisions to invest and on present expectations of current and prospective consumption.” See Johnson and Moggridge (1973), vol. VII, p. xxxiii. 
 

	[←11]
	 Kalecki (1935) notably separated consumption into the two classes, motivating his path-breaking widow-cruse analysis. Consistent with Kalecki’s theory of effective demand, LEV investment decisions in the circumstances of underutilized economic capacity (U>UN) are understood to be at least partly independent of concurrent saving, spontaneously generating their own financing via increased economic activity and the more efficient utilization of available resources. 

	[←12]
	 Among the useful innovations that will not be further considered in this introduction to generalized-exchange macroeconomics is extending the axiomatic role of positional concerns from employee to household utility, producing insightful implications for consumer spending, that was originally modeled by Duesenberry (1949) and powerfully developed by Frank (1985, 1999, 2005, 2011). Another interesting innovation easily accommodated by the TVGE thinking has come from Luttmer (2013), who models total consumption informed by “… an analytic exposition of the effect of sudden belief revisions on job creation and destruction”.
 

	[←13]
	 In particular, FWGE theorists followed the lead of Patinkin and modeled involuntary unemployment as a dynamic disequilibrium outcome. They simply posited rigid wages, which were vaguely thought to capture delays involved in the economy’s absorption and resolution of macro shocks. The continuous-equilibrium MWR channel transforms the useful FWGE analysis, sufficiently hampered by its arbitrary suppression of wage recontracting to induce Barro and Grossman to disavow their important contribution (see below), into a coherent general-equilibrium model. 
 

	[←14]
	 A standard objection to the FWGE model class was its lack of any serious story about how wages eventually move. Once enriched with generalized exchange, however, FWGE modeling features a robust, intuitive explanation of labor-price dynamics.
 

	[←15]
	 That fixed-wage macroeconomics was eventually, and fiercely, recanted by both Barro and Grossman captures the mood of the times. Indeed, by the publication of Money, Employment, and Inflation (1976, p.6), the authors were feeling the heat of increasing New-Classical insistence that all macro models be explicitly constructed on optimizing market exchange: “One other omission from our discussion is especially embarrassing and should be explicitly noted. Although the discussion stresses the implications of exchange at prices which are inconsistent with general market clearing, we provide no choice-theoretic analysis of the market-clearing process itself. In other words, we do not analyze the adjustment of wages and prices as part of the maximizing behavior of firms and households. Consequently, we do not really explain the failure of markets to clear, and our analyses of wage and price dynamics are based on ad hoc adjustment equations.” 
 

	[←16]
	 Bénassy (1993) is a notable, early contributor to the gathering revival of interest in non-clearing markets. He usefully distinguished between decentralized markets’ net demands and net transactions, introducing rationing arrangements that convert inconsistent market supplies and demands into consistent (market) transactions. His decentralized markets exchange information that includes quantity, as well as price, signals. Combining that plausible framework with TVGE modeling powerfully restores total effective demand and disturbance multipliers to starring roles in macro modeling. See also Drèze (1991) and, more recently, Chiarella, Flaschel, and Franke (2005).
 

	[←17]
	 Other inputs are restricted to be fixed, to have no alternative use, and to have no user cost.
 

	[←18]
	 The workplace venue produces a dominant labor-pricing optimizing decision-rule equilibrium, which constrains the marketplace venue’s subordinate decision-rule equilibrium. Aggregate economic behavior is described by X=XT(Xn,Xm), W=WT(Wn,Wm), Π=ΠT(Πn,Πm), H=HT(Hn,Hm), and P=PT(Pn,Pm). 
 

	[←19]
	 The FWGE approach suppresses work-leisure choice but not the intertemporal substitution of consumption that results from expectations of current versus future income. The simple FWGE consumption specification would benefit from attention to the familiar permanent-income concept. See Barro-Grossman (1971), footnote 15. 
 

	[←20]
	 In a recent example, de Nardi, French, and Benson (2012) demonstrate that the drop in consumption during the 2007-09 recession is explained by income expectations and household wealth.
 

	[←21]
	 The real-side objective is typically calibrated with respect to unemployment. Recall that the introductory compact TVGE model specified above assumed a credible central-bank low-inflation regime. 
 

	[←22]
	 Simplifying assumptions used in the brief examination of LEV input-adjustment decision-making include the following. Capital investors estimate the overall hold-up problem (Ӈ) at βoҠJ, where is βo constant. (Recall that hold-up was introduced in Chapter 3.) The expectations formulation assumes investor information adequate to enable assigning effective probabilities to future states of pure profit. The LEV workweek is constant, HJ/NJ=ä. The nonstationary capital-labor ratio is constant (ҠJT/HJT=å) as is the ratio of sunk to total capital (ҠSJ/ҠJ=1−ȁ). Relevant investment at t=0 is posited to be a one-time process, eliminating the need to keep track of different capital vintages; there is no depreciation. In compact TVGE modeling, product-price inflation is credibly anchored by central-bank stabilization policy, as described in Chapter 10; the monetary authority establishes and effectively 
defends its price regime (pT(t)=pN). Model variables have been defined earlier in the analysis and can be found in the website Glossary. 
 

	[←23]
	 From Woodford (2003, p.140): “The evolution of U.S. inflation can be well explained by the evolution of unit labor costs”. 
 

	[←24]
	 See Chapter 3. The variables ƘJ, ƘPJ, and ҠJ respectively denote capital services used in current production, maximum capital services available, and physical capital stock.
 

	[←25]
	 Product-price inflation in generalized-exchange modeling is principally rooted in excess demand, which affects unit costs and capacity utilization. Given MWR and Lewis transfer, excess-demand innovations exert a muted, lagged influence on LEV labor pricing. The book’s relatively rudimentary treatment of inflation reflects the author’s choice to emphasize employment in the introductory TVGE model. For some elaboration, see the modeling of the 1970s stagflation decade in Chapter 4 and Box 6.5. 

	[←26]
	 Production capability (ЄJ) reflects the workplace availability of inputs needed to support scheduled output, while ĈJ(t) denotes firms’ desired unused production capability. The latter is best understood as a short-term buffer against increases in product demand. Significant stationary variations in product demand alter both production capability (ЄJ), wholly via adjustments to labor input, and capital-capacity utilization (Э(t)).
 

	[←27]
	 Lucas and Prescott were working on the dynamic general-market-equilibrium properties of capacity and production in response to recurring shocks to demand at a critical stage of the development of the rational-expectations hypothesis. (Lucas (2001), p.15) The gulf between their application of the coherent SVGE model class (Lucas and Prescott (1971)) and the TVGE treatment of the same question set is instructive. 
 

	[←28]
	 The assumption is consistent with a focus on cyclical behavior. To reduce clutter, the subscript J is dropped in this section. 
 

	[←29]
	 Unchanged labor productivity also requires proportional adjustment to ĈJ(t), e.g. there can be no labor hoarding.
 

	[←30]
	 An interesting option here is Kurzarbeit (or “short-work”). In some European countries, a frequent response to a reduction in nominal demand is to avoid layoffs by broadly reducing working hours – an income loss which public subsidies largely replace. In Germany, for example, the government pays affected workers roughly three-fifths of their lost salaries. (Undergoing training programs often enables employees to maintain their pre-recession incomes.) Employee acceptance of this arrangement as equitable is a product of the public subsidies and institutional history. 
 

	[←31]
	 It could be reasonably posited that, in recession, posted product-price cuts by an individual LEV establishment will be matched by its competitors, i.e., firms are oligopolistic. (Wage recontracting implies that oligopolistic pricing, on its own, cannot support the existence of involuntary job loss.) Also recall that LEV wages tend to be at least implicitly cartelized. Given generalized exchange, cartelization is motivated by firm profit-seeking supported by the interpersonal reference standard (Wb) and, perhaps, industry-wide labor unions, making industry-demand elasticity relevant for rational decision-making. TVGE conceptually, if not tractably, accommodates generalization to multiple same-product venues (industries), for which oligopolistic product pricing and wage cartelization are industry-specific. Finally, note that, especially given contracting demand directly exerting downward pressure on SEV prices, overall price inflation is predicted to be decreasing in episodes of economic slack. 

	[←32]
	 Hold-up is generally defined, notably including the critical features of supply-side economics. From Skousen (2005, p.233): “What incentives would encourage the supply side? Supply siders focus primarily on how government policies encourage thrift, industry, and entrepreneurship. To them, the greatest threats to a robust growing economy are burdensome commercial regulations, including price/wage controls, an unstable inflationary money policy, and high progressive tax rates.” 
 

	[←33]
	 The hold-up problem is further related to, and extended by, Shackle’s (1967) analysis of “crucial” choice, defined as one-shot decision-making that inherently precludes repeating the experiment, in conditions of uncertainty. Shackle argues that such restricted options, introduce substantial volatility into aggregate demand.

	[←34]
	 In the process, a many uncertain, risk-adverse households will have panicked, selling near the bottom, swearing off equities, missing the rebound, and suffering sizeable permanent wealth losses. Macro crises are inherently accompanied by reduced signal to noise in available information, especially to small investors, placing a great responsibility on stabilization policymakers. They need to get much more serious about their real-side credibility.
 

	[←35]
	 The most consequential (albeit failed) effort to introduce investor uncertainty into consensus thinking was by Keynes (1936). Indeed, there is a serious macro school of thought (see, for example, Fitzgibbons (1988)) that believes the General Theory is most usefully understood as an exercise in the economics of uncertainty. Keynesian “animal spirits” attempted to cope with the temporary, idiosyncratic nature of the short-run and the more-or-less-present threat of NDD.
 

	[←36]
	 Again, recall from Chapter 3 that ИJ is governed by known, priceable risk.
 

	[←37]
	 See also, for more complete expositions of his argument, Farmer (1999, 2010a). The basic idea that agents’ expectations of a given outcome can, in a range of circumstances, produce that outcome was formalized by Cass and Shell (1983) in their sunspot equilibrium theory. Neary and Stiglitz (1983) also introduced confidence into aggregate demand via the intertemporal bootstrap effect, i.e., pessimistic expectations about the future economic conditions increasing the likelihood of such conditions in the present, in the quantity-rationed model class.
 

	[←38]
	 While Farmer (1999, 2010a) does not provide an explicit role for Ƈ, he does not object to the TVGE reformulation of his basic model. Note that the model lags are inherent in a real-time marketplace, defined by the time required for data reporting as well as the planning and execution of stock-market transactions.
 

	[←39]
	 Economic fundamentals reflect the available levels of capital, labor, and technology. Once efficiently utilized, those factors produce output and mean living standards at the economy’s potential. 
 

	[←40]
	 To reiterate, Ƈ mediates the relative influence of expected fundamental profitability (И) and investor confidence (₡). As investor expectations become more uncertain, decreasingly governed by credible stabilization authorities and priceable risk, the influence of economic fundamentals on asset value and total spending is diminished. The model helps explain the sometimes extreme volatility of investment relative to other components of total spending.
 

	[←41]
	 Absent the MWR channel uniquely derived from model primitives in the TVGE theory, Farmer cannot rationally suppress wage recontracting and cannot coherently accommodate involuntary job loss and policy-relevant recession/ stagnation/depression. Once embedded in the Workplace-Marketplace Synthesis, however, the rigorous analysis of the independent role of investor confidence becomes relevant to stabilization policymaking. Notable support for an independent role of confidence has come from Alan Greenspan in 2009 (writing in the Financial Times): “… a significant driver of stock prices is the innate human propensity to swing between euphoria and fear, which, while heavily influenced by economic events, has a life of its own. In my experience, such episodes are often not mere forecasts of future business activity, but major causes of it.” Quoted in Farmer (2010b), p.110. 
 

	[←42]
	 Central-bank real-side credibility supports priceable macroeconomic risk, helping to motivate a class of dynamic instability that is effectively represented as a stationary stochastic process. Stationary demand disturbances (SDD) are understood to occur inside the Leijonhufvud corridor. Samuelson (1939) introduced, perhaps inadvertently, the NDD concept into formal macro theory in his early synthesis of the accelerator-multiplier models. His macrodynamics produced bounded spending cycles for only a limited range of parameters, suggesting the feasibility (if not the importance) of unchecked nonstationary demand contractions operating outside Leijonhufvud’s corridor. 

	[←43]
	 In circumstances of acute instability, the appropriate Federal Reserve response to the reconstructed liquidity trap is to use its balance sheet in an explicit, aggressive effort to halt and reverse the collapse in total spending. Given financial markets role in recycling saving into investment, the stabilization program reasonably focuses on frozen asset markets, becoming a buyer-of-last resort in the attempt to establish credible price floors. To further reiterate, if investors/lenders had not become Ƈ-uncertain in 2008-09, the Great Recession would have been much diminished, creating welfare loss more in line with the internet-bust plus nine-eleven financial crisis of 2001. 

	[←44]
	 In this introductory exposition of generalized-exchange theory, the tractability of the natural rate is greatly facilitated by the assumption of labor’s market homogeneity, which eliminates structural unemployment rooted in mismatched skills and job vacancies.
 

	[←45]
	 The natural-rate hypothesis that centrally motivates changes in product-price inflation with changes in labor-market conditions is also rejected. Recall that SVGE thinking, in order to allow U(t) to deviate from UN(t), typically assumes short-lived lags in information discovery. That labor-market friction set is consistent with continuous decision-rule optimization and also exists, but no longer plays a starring role, in the TVGE model class.
 

	[←46]
	 In such circumstances, famously modeled by Lucas (1972), total demand interventions by monetary policymakers are ill-advised, having been reduced to a practical null set by inherently limited capacities to identify and manage small market failures.
 

	[←47]
	 To reiterate, TVGE labor-market homogeneity eliminates the structural class of joblessness associated with skill mismatches. Even with that simplification, continuous-equilibrium unemployment generated in two-venue macroeconomics is substantially richer and intuitive than joblessness featured in S/M/B modeling. (See Chapter 5.)

	[←48]
	 
 Imperfect information is especially problematic when rents paid in previous, now lost, LEV employment muddle workers’ perception of their true market price and job prospects are complicated by sensitivity to stationary versus nonstationary labor-market conditions. Such learning processes are well understood to require time, indicating that involuntary job losers are particularly vulnerable to relatively long-duration unemployment. (See Chapter 5.) Meanwhile, differing preferences violate the useful worker market-homogeneity assumption in the compact TVGE theory and will not be emphasized here. 
 

	[←49]
	 The name “compact natural rate” recognizes that, in practical applications, UN must also include structural mismatches, including the skill requirements of job vacancies relative to the human capital of unemployed workers, which in the compact TVGE model have been suppressed by the assumption of point-of-hire labor homogeneity. Also recall that the continuous-equilibrium existence of rationed jobs and hours in LEV firms implies that almost the entire TVGE labor force, including UN, has been pushed off its market labor-supply schedule, a wholesale repeal of Keynes’s second classical postulate that fundamentally microfounds macroeconomics.
 

	[←50]
	 The TVGE stagflation analysis is also consistent with the prolonged decline in UN from the mid-1980s to the turn of the century that has been identified in the empirical work. (See, for an early example, Stiglitz (1997).) 
 

	[←51]
	 In Chapter 4, LEV terms-of-trade dynamics are represented by þŁ(t)=pnķ(t)(1)pmķ(t)(1)pIķ(t).

	[←52]
	 Woodford (2009), p.269. The NNS peace treaty, proffered by Goodfriend and King (1997), is reminiscent of the truce declared by Samuelson (1955) in the long-running Keynes-versus-Classics debate. He simply asserted that the vast majority of American economists were committed to a “neoclassical synthesis” that allowed for the time-dependent coexistence of Keynesian macroeconomics and neoclassical microeconomics.
 

	[←53]
	 Woodford (2009), p.269, here and following. The formal macro literature has separated the SVGE model into two (Ramsey (1928) and Diamond (1965)) variants. In the former, agents are infinitely lived, while the latter features overlapping generations. It is, however, the shared assumptions of the Ramsey and Diamond models, most notably restricting exchange to the marketplace, that most matter in the assessment of SVGE macroeconomics relative to the TVGE model class. As a result, this introductory analysis usefully ignores the Ramsey-Diamond distinction.
 

	[←54]
	 Illustrative of the inherent mainstream difficulties are the SVGE wage rigidities constructed in Hall (2005b), Blanchard and Galí (2010), and Galí (2011). Those examples typically sidestep wage recontracting and cannot accommodate involuntary job loss and recognizably-sized business cycles. From Galí (2011, p.497): “… the wage does not ‘automatically’ adjust to guarantee that all the labor supplied is employed. Instead, the wage is bargained bilaterally between individual workers and firms to split the surplus generated by existing employment relations. Employment is then the result of the aggregation of firms’ hiring decisions, given the wage protocol.”
 

	[←55]
	 See, for example, Mankiw (1985) and Parkin (1986). The modern treatment of the Calvo price-setting mechanism cites reoptimization costs (rooted in information gathering, communication, and decision-making) but never overcomes the basic problem that interesting stabilization conclusions continue to depend on the use of free parameters to suppress wage recontracting. Moreover, the rationality of meaningful menu-class sticky pricing has also never been demonstrated; nor is the model particularly intuitive. From Sims (2001, p.265): “… firms with sticky prices are offering unbounded call options. That is, they are offering to sell as much of their product as the market demands at their ‘stuck’ prices, no matter how long their price is stuck. This is not the way actual sticky prices work. Even in retail catalogues, everyone understands that an attractively priced and popular product may sell out, and the seller has no obligation to provide arbitrary amounts of the product at the quoted price.” Woodford (2003, p.141) also illustrates the modern reluctance to explain, in an optimizing framework, state-independent pricing. “While I give detailed attention to the consequences of assumed delays in the adjustment of prices and/or wages, I do not attempt to say anything new here about the underlying reasons for these delays. My assumptions about the frequency with which firms adjust their prices or the time lag that may be involved between the decision about a price and the time that the new price takes effect are treated as structural features of the environment in which firms sell their products, with the same status as their production functions.” That extraordinary rationale motivates a kind of meta-assumption to suppress rational recontracting that is somehow an improvement over Early Keynesians simply positing wage stickiness.
 

	[←56]
	 Many macroeconomists, working throughout their careers wholly within the SVGE analytical framework, have great difficulty imagining model-building outside that comfort zone. Illustrative is Ferreiro and Serrano’s (2010, p.309) confident assertion that “the existence of rational expectations guarantees the existence of a competitive equilibrium outcome, that is, an outcome that clears all markets ….” If the assertion were true, macro theory could never be simultaneously coherent and stabilization relevant. It is then good news that their conclusion is conditional on the exclusive use of the SVGE model class. In TVGE theory, which generalizes exchange beyond single-venue general equilibrium, rational expectations are transparently compatible with market failures to clear.
 

	[←57]
	 SVGE implications for tax policy are considerably weakened in TVGE modeling. See below.
 

	[←58]
	 Woodford (2003, pp.4-5) additionally uses his analysis of wage variations to express the same reservations about the effectiveness of real-side nominal demand management, arguing that Phillips-curve relations have mistakenly been thought to imply that “monetary policy should be used to achieve output or employment goals, rather than giving priority to price stability. The present study argues instead for a different view of the proper goals of monetary policy. Its use to stabilize an appropriately defined price index is in fact an important end toward which efforts should be directed – at least to a first approximation, it should be the primary aim of monetary policy…. Moreover, the existence of predictable real effects of monetary policy need not imply that policy should be based primarily on a calculation of its effects on output and employment. For the efficient aggregate level and sectoral composition of real activity is likely to vary over time, as a result of real disturbances of a variety of types.”
 

	[←59]
	 Woodford (2003, p.13-14) goes on to specify the “stability of prices” that governs central-bank concerns: “The [product] prices that monetary policy should aim to stabilize are the ones that are infrequently adjusted and that consequently can be expected to become misaligned in an environment that requires these prices to move in either direction…. Furthermore, insofar as wages are also sticky, a desirable inflation target should take account of wage inflation as well as goods prices.” The passage reflects a first-order misjudgment rooted in consensus inattention to real-side consequences from adverse shifts in nominal demand, critically including the SDD→NDD metamorphosis described in the previous chapter. Reliance on the capacity of sticky wages and prices to signal gathering weakness in total spending must damage the capacity of policymakers to stabilize the employment and output. Woodford continues: “The empirical results … suggest that wages and prices are sticky to a similar extent, suggesting that a desirable inflation target should put roughly equal weight on wage and price inflation.”
 

	[←60]
	 Martin Baily (1974) and Costas Azariadis (1975) originated the implicit-contract literature. (For elaboration, see Box 2.4.) The staggered-contract approach, associated originally with Edmund Phelps and John Taylor (1977), derives sticky wage behavior from the empirical observation that compensation adjustments for most workers are discrete events, typically occurring once a year. For insiders-outsiders modeling, see Assar Lindbeck and Dennis Snower (1984, 1988).
 

	[←61]
	 In the modern macro literature, labor-wedge measurement is the product of two endogenous variables (a) average hours (the ratio of total labor hours worked divided by the adult population) and (b) the consumption share (the ratio of total nominal consumption to nominal GDP), calibrated by parameters critically including labor-supply elasticity, disutility of labor supply, and labor share. The mainstream SVGE derivation of the labor wedge, to have meaning, requires that the labor market continuously clears. The modern wedge empirical literature is a curious exercise in corrupted-priors modeling, which posits a characteristic of the economy and subsequently interprets evidence from the perspective of the assumption in order to “test” whether the characteristic is valid.
 

	[←62]
	 In the other inaugural AEJ:M wedge-focused article, Shimer (2009) celebrates the convergence of macro thinking to the New Neoclassical Synthesis by devoting attention wholly to the SVGE behavior of MRS relative to MPL. Chari et al. also cite, but pay relatively little attention to, the original RBC technology wedge, associated with time-varying total-factor productivity, perhaps indicative of the practical problems that have accumulated around that explanation.
 

	[←63]
	 They illustrate the frequent confusion in modern NK thinking by providing a narrative for their wage assumption rooted in Calvo’s random partial wage recontracting, a model that can never reflect rational behavior. 
 

	[←64]
	 It is usefully recalled here that Chapter 4 demonstrated that, in the circumstances of a credibly stable monetary regime, only catch-up to past price inflation (not expectations of future inflation) is used in rational, periodic LEV nominal wage adjustments. That structural model implies wage-price inertia and real labor-price fluctuations at business-cycle frequencies, identifying additional restrictions on the proper labor-wedge specification.
 

	[←65]
	 In TVGE modeling, in which labor-wedge behavior is governed by continuous general decision-rule equilibrium, it makes little sense to think of the wedge as a macro shock. Also making little sense is the use of a measured wedge, for which a principal component is average total hours worked, to track either output or different versions of labor hours. The amateur circularity makes good fits as unsurprising as their meanings are ambiguous.

	[←66]
	 Reis (2009, p.2) argues that his sticky-information model can “be used to provide concrete guidance to policymakers”. Unless the mainstream SVGE model is being dumped (if so, Reis needs to provide a more powerful replacement), his argument functionally differs little from what we all already know. Free parameters improve the fit of any model and good luck to policymakers in interpreting what the better fit means.
 

	[←67]
	 Examples include Smets and Wouters (2003) and Gali and Rabanal (2004). Gali-Rabanal “find” that shifting preferences account for 57 percent and 70 percent of the variance in output and hours respectively. Why rely on nonsensical preference shifts that lack any empirical support when everybody knows that the ubiquitous cyclical evidence is more much powerfully explained by broadly documented, practitioner-recognized wage rigidities?
 

	[←68]
	 See, for example, Prescott (2004). See also footnote 37 above.
 

	[←69]
	 There are, moreover, the problems of (a) empirically implausible high supply elasticities that are required in work-leisure substitution models tasked to explain cyclical variability in employment and (b) the evidence of procyclical average taxes.
 

	[←70]
	 Three notable examples are Smets and Wouter (2003), Gali, Gertler, and Lopez-Salido (2007), and Smets and Wouters (2007). In the latter, wage mark-up shocks accounted for a fifth of output variation and more than half of inflation variation.

	[←71]
	 Think of the ultimatum game writ large.

	[←72]
	 Hicks and Solow got especially close.
 

	[←73]
	 Krugman, however, has been wrong in concluding that stabilization-relevancy requires scrapping of the formal economic method.
 

	[←74]
	 Chari and Kehoe (2006, p.5).





        
            
                
            
        

    
Table of Contents


		UNIONS AND COLLECTIVE BARGAINING

		I. Decentralized Bargaining
	
			California-School Theory

			The Efficient Bargain

			Reference-Wage Durability

			Unions and Ҝj Recalibration

			Informing Nash Bargaining

			Market Efficiency

			Other Decentralized Bargaining Models

		

	

		II. Centralized Bargaining
	
			Size of Φ

			Corporatism Hypothesis

			Corporatism in TVGE Modeling

		

	

		III. Conclusion

	



	Notes







	CHAPTER SEVEN

	UNIONS AND COLLECTIVE BARGAINING

	 

	Labor unions have long been important participants in workplace exchange, a significance that macroeconomic textbooks and university reading lists used to reflect. As aggregate modeling has become more exclusively rooted in coherent SVGE thinking, however, attention to the role of unions and collective bargaining in labor pricing and use declined and, at least in the United States, has almost disappeared.

	 

	Modern wage analysis instead features Nash bargaining, the generalized solution to which demonstrates the degree to which mainstream analysis has been hollowed out:

	(7.1)      max (Πj−Πoj)π(Wj−Woj)1-π, 

	where Πj denotes profit, Πoj represents reservation profit, Wj is the wage paid, Woj is the worker’s reservation wage, and π ∈ [0,1] represents the firm’s relative bargaining power.1 Since π is a reduced-form variable that cannot be measured, Nash labor pricing is functionally indeterminant. SVGE wage bargaining is no more than a black box, wholly relying on free parameters to produce determinate outcomes. The Nash mechanism is a curious replacement for Early Keynesian sticky wages, which were broadly rejected because of their dependence on free parameters.

	 

	Beyond the irony, macro theorists’ reliance on the Nash framework is deeply problematic. Economists appear satisfied, albeit guiltily, to follow Nash’s example and posit that π=0.5. Making π arbitrarily exogenous, however, is a pernicious model-building strategy. It short-circuits the need to carefully analyze rational firm, union, and worker behavior and, as a result, suppresses substantial portions of what is consequential about labor pricing. Given the nature of bargaining power, which will be defined as the variegated capacity to impose cost on the other side for disagreeing with your position, theorists who are interested in policy-relevant analysis must resist assigning (reduced-form) π a direct role in their wage models.

	 

	Hollowed-out bargaining frameworks become even more inadequate when government participates as a third party in the negotiations. Public power, with its monopoly on most forms of coercion, inherently dominates negotiating processes in which government actively participates, motivating a useful two-part division of the Chapter’s analysis. In the first, government is restricted to playing a passive role, confining its influence to the economic environment and legal and regulatory framework within which collective bargaining occurs. The actual negotiations are bimodal, conducted by representatives of employees and employers. In practice, such bargaining is decentralized, operating at the firm or industry level. Bargaining power is rooted in the nature of relevant workplaces and the industries in which they operate.

	 

	In the second part, governments are permitted a more active role, participating in the negotiations as well as shaping the legal and economic environments. Such bargaining is typically centralized, with public intervention in the content of negotiated outcomes that cover a substantial share of total employment. Such interventions have macro consequences. Bargaining power is comingled with political power and is less dependent on the particular nature of firms.

	 

	Following that template, Part I focuses on decentralized bargaining, positing passive government intervention. It combines formal workplace-equilibrium analysis and the venerable California-School model of unions and collective bargaining. The integrated theory microfounds Nash concepts of reservation profits and wages as well as making reduced-form bargaining power endogenous, making varying wage rents and a low incidence of work stoppages predictable outcomes of optimizing exchange among interacting employers, employees, and unions. Attention is also paid to unions’ rational member-acquisition strategy. The model construction is followed by a brief review of the U.S. evidence on wage rents and union organization.

	 

	Part II shifts attention to centralized bargaining with active government participation. The nature and use of bargaining power in those circumstances must be substantially political in nature, rooted in the preferences of government leaders, and will not be the focus of the analysis. Instead, GWET will be used to specify constraints on the exercise of government power and briefly consider the influence of this bargaining structure on macro outcomes.

	I.   Decentralized Bargaining

	TVGE theory has modeled employee on-the-job behavior, motivated by the large body of work on worker preferences, in the context of utility- and profit-maximization, costly and asymmetric workplace information, and free-rider limitations on collective activity. The spontaneous organization of mutually beneficial exchange has been the bread and butter of economic theory since Adam Smith’s invisible hand. However, the development, maintenance, and rational recalibration of Ҝj, which provides the glue for the economic organization of large, specialized workplaces, need not always be spontaneous. The ubiquitous process can be formally organized by unions, with significant implications for macroeconomic outcomes.

	California-School Theory

	Intentional workplace organization introduces an additional class of specialized, paid agents (labor unions) into formal economic theory. A powerful description of unions as well as the organizing activities and negotiations in which they are engaged is provided by the literary collective-bargaining model developed by Arthur Ross (1948) in collaboration with Clark Kerr, Lloyd Fisher, and other labor economists of the California School.2 Most significantly, the model, named business unionism, posits self-interested, rational behavior by union leaders and is compatible with the bedrock economic focus on optimizing, price-mediated exchange.

	 

	Ross modeled industry-wide bargaining, dividing his analysis into three parts: union objectives, firm objectives, and mechanisms that force a settlement whenever union-management objectives differ.3 California School thinking explicitly drew from foundations provided by A.C. Pigou, Alfred Marshall, and F.Y. Edgeworth. Working in the 1920s, Pigou anticipated Nash bargaining by developing his range theory, for which the labor price paid is bounded by management and union “resistance” wages. He investigated the factors influencing the size of the range (drawing on Marshall’s analysis of labor-demand elasticity) and the distribution of bargaining power but was never able to make the wage produced by bilateral bargaining determinate.

	 

	Earlier, Edgeworth more generally modeled indeterminacy in market outcomes, arguing that determinant pricing could be found only in perfect competition and pure monopoly. From Edgeworth (1889, p.125): “In pure economics there is only one fundamental theorem, but it is a very difficult one: the theory of the bargain in a wide sense.” Ross critically enriched the Pigou-Edgeworth analysis by identifying workers’ axiomatic preference for equitable treatment by management, preparing the way for GWET’s extension of optimizing price-mediated exchange to the workplace and its consequent determinate negotiated wage.

	 

	Management and union objectives.  Profit-seeking firms want to minimize unit labor costs, subject to its labor-market constraint and establishment-idleness conditions. Ross posited that the maximum wage consistent with establishment survival is the rate which prevents unit labor costs from rising above those of the firm’s product-market competitors. The firm’s minimum wage consistent with survival is labor’s market-opportunity cost.4

	 

	Union goals, not surprisingly, are less familiar to economists. The California school posited that unions seek to satisfy members’ objectives subject to a budget constraint. Ross’s argument, in the language of modern theory, is that rational unions facilitate worker optimization of expected utility, critically including a preference for fair treatment by management.5 As a result, close attention is paid by the union to workplace reference standards, as part of its larger strategy to earn the trust and loyalty of its members. The maintenance and enforcement of established Ҝj provides legitimacy for the union.6 In the California school, successful unions require costly, asymmetric workplace information, which hide true motives and provide a breeding ground for employee-employer distrust that labor leaders seek to exploit.

	 

	Ross’s union budget constraint with respect to organizing establishment j can be represented as follows:

	(7.2)      Ŝj(0)=Eoj∑(1+ŗ(t)+pc(t))-tŠj(t)), 
such that Šj(t)=Ďj(t)–ČFj(t)–ČVj(t),

	where Eoj denotes expectations based on the information available to the union at the beginning of the current period (t=0); ŗ and p are, respectively, the discount and general inflation rates; the series are summed from t=0 to t=η, the expected life of the jth work establishment; Ď represents total payment to the union (typically dues) during time t; ČF is the sunk union cost of organizing the jth workplace; and ČV denotes the union’s variable costs of maintaining workplace organization (typically involving periodic negotiations, contract implementation, organizing retaliatory actions, membership communication, and Ҝj management). Organizing campaigns are frequently difficult, implying that ČF is likely to be relatively large.7 A necessary condition for the rational union leadership to undertake the organization of firm j at t=0 is Ŝj(0)>0.

	 

	Investment in worker organization.  From an economist’s perspective, workers find unions helpful because they solve free-rider limitations on their capacity to cooperate in the workplace. In particular, formal organization and maintenance of workplace Ҝj powerfully augment the retaliatory power of unbundled OJB by legitimizing overt (not hidden) activities that impose costs on the firm, significantly increasing employee bargaining power. Work stoppages are especially costly to employers, increasing labor capacity to maintain the reference wage (Wńj) despite adverse product-market conditions.

	 

	Other overt tactics that impose cost on management include organized slowdowns (partially withholding cooperative input (Έj) on the job, usually by working strictly to formal workplace rules), exploitation of workplace procedures (such as mechanisms to resolve grievances), and legal harassment. Absent a union, the exclusion principle inhibits the spontaneous organization of worker activities that openly impose costs on the firm. Free riders choosing not to join in overtly hostile actions increase the probability that participating employees will be fired, losing their wage rents.

	 

	Absent government intervention, the California school demonstrated that the costs of organizing a workplace are most influenced by three factors. First is the substitutability of veteran employees and new hires. Increasing costs of replacing workers reduce workers’ expectation of punishment by the firm for engaging in union activities, making them cheaper to organize. Substitution costs increase with (a) specific human-capital requirements of the production process and (b) the costs and asymmetries of workplace information available to management. Both factors tend to increase with establishment scale and capital intensity.

	 

	Second is the nature of the job. The greater the inherent satisfaction in doing the work itself, the more costly it is to convince employees to engage and pay for a trade union to help protect their interests. Using workplace-equilibrium terminology, type-I jobs are cheaper to organize. Third is the cost of establishing a consensus set of workplace reference standards for the prospective members. (The cost of designing and implementing Ҝj has, in Chapter 3, been denoted by Γ§j.) For a union to be effective in a given firm, its members must share common norms about what constitutes satisfactory compensation, acceptable treatment on the job, and the appropriate retaliation for violation of established reference standards. Rational union leaders assess, in its decision to undertake an organization campaign, the likely costs of establishing an effective employee consensus about what constitutes equitable treatment. 

	 

	As a result, industrial unions prefer to organize the low-hanging fruit of class-I employment in large, specialized establishments. Successful organization is much cheaper in those environments. Indeed, in such large establishments, workers have likely already spontaneously organized workplace Ҝj. The usefulness of a union to its membership is then largely confined to its greater capacity to maintain established Ҝj.8

	 

	Workplace analysis, therefore, identifies a two-way relationship between unions and wages. First is the traditional causation from formal organization to increased wages, resulting from enhanced rents generated by initial organization and from unions’ capacity to make established Wnj more durable in circumstances of unfavorable product-market conditions. Second is causation from high wages to unionism. As noted, rational unions prefer lower-cost organizing opportunities, i.e. where class-I employees in large establishments have already spontaneously established workplace reference standards and are receiving the corresponding wage rents.

	 

	Rational behavior also helps explain unions’ urge to organize multiple workplaces. The advantage of greater institutional scale is partly related to the fixed costs of maintaining the union itself. The more extensive the organization of workers, the lower are the union’s per-member fixed costs. The union also benefits from a more diversified portfolio of assets. Moreover, the urge to expand is rooted in the greater effectiveness and institutional security of the union when the entire industry is organized. The union can deliver satisfactory wages to its members over a wider range of product-market conditions when labor-related aspects of an industry are cartelized, enabling greater pass-through of higher labor costs as higher product prices.

	 

	The California school emphasized that, once the jth workplace is successfully organized, the union shop and dues check-off will be among the first demands in initial negotiations with management. The top priority of the union, once employees are organized and collective bargaining begins, is to solve its own free-rider problem, obtaining contract provisions that make all workers in the bargaining unit union members (typically after a probationary period) whose dues are deducted from paychecks by the firm.

	The Efficient Bargain

	Employee preferences.  The compatibility of GWET and Ross’s business unionism is largely rooted in their shared treatment of employee utility. California-School economists anticipated formal efficiency-wage theory by extending worker preferences to include the desire for fair treatment by management, identifying the critical influence of established interpersonal and intertemporal wage reference standards on union efforts to keep their members satisfied. From Arthur Ross (1968, p.227): “The rank and file always wants more. There are two circumstances under which the pressure is likely to be imperative. One is a strain upon established standards of living brought about by inflation in the price level…. The other is an individual’s comparison with the wages, or wage increases, of other groups of workers.” In describing the latter reference standard, Ross coined the colorful term, “orbits of coercive comparison”.

	 

	Chapter 2 demonstrated that, in GWET, the reference wage (Wńj) that maximizes worker utility equals the efficiency wage (Wnj) that maximizes profits. Even with the introduction of a union, unbundled workplace exchange implies that there is no compensation rate that makes the negotiating parties in ongoing baseline collective bargaining better off than Wj=Wnj=sup Ҝj>Wm. It is the efficient bargain.9 Identifying the efficiency/reference wage as the efficient bargain also helps explain the relatively low incidence of strikes once the union-management relationship has matured.10 Once the union’s enhanced bargaining power is recognized, formal workplace organization makes Wnj more durable.11

	 

	The key to reformulating business unionism within the formal economic method is that the utility and workplace-exchange relations implicitly used by Ross and the California school reflect their careful observation of actual practice and are, as a result, consistent with the baseline general workplace-equilibrium theory (GWET) constructed in Chapter 2. Rational (homogeneous) union members employed at the jth firm maximize expected utility:

	(7.3)      max Eo∑(1+ŗ)tÚ(C(t),LH(t),Wj(t)/Wń(t)), 
such that (ΔÚ/Δ(Wj/Wń)│Wj≤Wń)>0. 12

	GWET baseline constraints and rationality conditions for the profit-seeking jth firm are:

	(7.4a)      Źj=Źj(Wj,Wnj,Wm,Źmj), 
such that if Wj ∈ [Wnj,Wm], (ΔŹj/Źnj)/(ΔWj/Wnj)>1;

	(7.4b)      Wj=Wnj=Wńj=sup Ҝj≥Wm.

	 

	The reference wage (Wńj) in business unionism is governed by the same three-argument reference standard (Ҝj={Waj,Wbj,Wcj}, such that Wńj=sup Ҝj) as is spontaneous workplace equilibrium. Indeed, the California School notably provided economists early identification of the importance of fair treatment in the specification of worker preferences. It is also worth reiterating here that modern behavioral economists, in their reworking of economic axioms to be more consistent with psychological evidence, have rediscovered the central role of perceived equity in worker preferences.13

	 

	Rational use of bargaining power.  Workplace-equilibrium theory produces a determinate wage in both spontaneous and intentional intra-establishment organization. GWET, as constructed in Chapters 2 and 3, endows employees with spontaneous bargaining power. In baseline workplace equilibrium, employees have sufficient spontaneous capacity to impose cost on their employer to prevent the imposition of Wnj reductions on them.14 The baseline condition holds over business cycles and likely well into the medium term. (See below.)

	 

	Intentional bargaining power is associated with union-organized collective actions and is largely rooted in work stoppages. In the workplace-equilibrium model, unions enable overt strikes, which are unavailable to spontaneously-organized employees, by eliminating the lower boundary on discretionary OJB (rooted in firm monitoring and denoted, absent unions, by ŹĐij=Źij–Źmj); in union-organized workplaces, ŹĐij=Źij. Dissatisfied unionized workers are provided the effective capacity to shut production down and thereby impose greater costs on a recalcitrant management.

	 

	Four points are particularly significant. First, the use of strikes and other overt forms of bargaining power further restricts management latitude to offer individual employees wage cuts in lieu of job loss, resulting in the greater suppression of wage recontracting. Second, given the nature of the efficient bargain, unions variably use their power to impose cost on the firm.15 Seeking to maintain the established reference wage, the optimal use of available union power is conditional on nonstationary product-market conditions that interact with wage rents to influence the incidence of job destruction. (See Chapter 3.) Third, intentional workplace organization critically limits aggressive management efforts to undermine worker attachment to established Ҝj by variously endeavoring to convince employees that unsatisfactory job/consumption loss would result from collective refusal to accept wage reductions. (See Chapter 8.) Fourth, measured wage premiums in the circumstances of formal workplace organization cannot be wholly attributed to the exercise of union bargaining power. Rational membership-acquisition strategy targets firms where spontaneous workplace organization has already generated labor rents consistent with downward nominal wage rigidity.

	Reference-Wage Durability

	The general bargaining problem is therefore critically informed by the durability of the established reference wage (Wńj=sup Ҝńj).16 Union intentional organization solves the workers’ free-rider problem, enhances the capacity of dissatisfied employees to impose cost on the firm, and helps organize labor-cost cartelization of the relevant industry. Given the nature of the efficient bargain, increased labor power is not used to increase labor pricing above the efficiency wage implied by Ҝj. Instead, the enhanced power is invested in making Wnj more durable.

	 

	Union power is restricted by a set of robust market forces. WMS has identified particularly potent drivers of job destruction and rational reductions from the established reference wage, including the availability of lower-cost imports and the existence of lower-wage regions for establishment relocation as well as production outsourcing, escaping the influence of established Ҝj. The postwar trend toward greater product-market integration and production dispersion significantly influences the nexus between wage rents and job destruction and, therefore, the management-union distribution of bargaining power.

	 

	In illustration, postwar capital mobility in the United States allowed unionized industries to shift away from the northeast and Great Lakes states to the south and west. Unions rationally sought to organize the new operations and their success (or failure) helped determined the sustainability (over time) of established Ҝj. Not surprisingly, government regulation often played a critical role here, especially the incidence of state “right-to-work” laws, which make organizing activities more costly. Moreover, the incidence of “labor-cost” bankruptcy in steel, airlines, auto, and other unionized industries (where writing down equity investment is used to induce bankruptcy courts to rewrite labor contracts, including pensions and medical-care insurance) is consistent with the GWET prediction of increased Ҝj durability, frustrating timely responses to inadequate profits and involuntary job losses, in formally organized workplaces.

	 

	In Chapter 3, the WMS identified employer-employee expectations of real residual rents as the critical influence on permanent job destruction, linking labor rents and nonstationary involuntary job loss. The incidence of job loss (ώj) was separated into its nonstationary (ώjT) and stationary (ώjV) components:

	(7.5)      ώjT(t)=ώ(qj(t)), such that ώjT(t) ∈ [0,1], (ώjT(t)│qj(t)>1)=0,
0<(ώjT(t)│0≤qj(t)≤1)<1, and (ώjT(t)│qj(t)<0)=1.

	Given qj>0, the established efficiency wage (Wnj=sup Ҝj) is more durable (i) the greater is capacity of a work stoppage to damage the firm, (ii) the greater is the share of total capital investment that is sunk, (iii) the larger are the rates of return required by investors in new sunk capital to offset the hold-up problem and risk aversion, (iv) the greater the establishment’s capacity to pass on wage rents to higher product prices, (v) the smaller the ratio of labor to total costs, making qj less sensitive to changes in Gj, and (vi) the greater are the individual worker costs of recalibrating existing reference standards.17 Wage-rent durability was further shown to be enhanced by the hold-up problem, labor-cost cartelization, monopolistic product pricing, increasing returns, myopic worker forecasting, and government intervention.

	 

	The last influence, government intervention, has a potent effect on union wage-rent durability, working through three channels. The first is the regulation of product price and entry. Economists have long argued that the interaction of unions and government regulation affects industry outcomes, including wages, profits, and employment. Perhaps the earliest model of this process is Annable (1973), which explored the consequences of the (implicit) joint management of U.S. long-haul trucking by the Interstate Commerce Commission (ICC) and the Teamsters union.18 Using the California-school model, it was shown that ICC regulation generated sufficient residual rents to prevent job destruction from rising wage rents, enhancing Ҝj durability.

	 

	The second is protectionism. Tariffs and other government “home-market” actions to limit imports reduce relevant price elasticities of demand, weakening firm-specific job-loss forces and their capacity to constrain wage rents. In response, Ҝj becomes more durable, allowing market inefficiencies to accumulate. Workplace-equilibrium analysis implies that the costs of protection are complex. Efficiency losses from existing barriers, for example, would be aggravated by adverse terms-of-trade shocks that increase wage rents; as a result, efficiency-loss estimates would likely vary over time. For a review of static evidence on the costs of import protection in the United States, see Feenstra (1992).

	 

	Third are limitations on labor management. Public authority can also be used to endow workers with property rights in their jobs, a practice that varies sharply from country to country. Many European countries imposed administrative and legal costs on firms attempting to reduce the number of their employees in “home-market” establishments. (See below.) Imposing significant costs of job reductions on employers makes firm-specific wage rents more durable. Ultimately, such regulations reduce firms’ capacities to adjust to changing market conditions, limiting downsizing, capital mobility, out-sourcing, and the various other job-destruction forces used to increase cost efficiency when market wage inefficiencies become large. From the perspective of workplace equilibrium, this class of government action reduces the capacity of firm-specific job destruction to motivate workers’ voluntary recalibration of Ҝj.

	Unions and Ҝj Recalibration

	Unions formally organize the jth establishment’s workplace, notably including the maintenance of Ҝj, providing latitude to influence the established reference wage over time. Upward revisions of established workplace reference standards (and, therefore, the reference wage) can be engineered by the union. In order to implement such a policy, the union must invest sufficient resources to credibly recalibrate Ҝj to force management to accept higher unit labor costs. That class of investment is found most frequently in organization campaigns or in response to challenges from other labor organizations or from insurgents within the union itself.19 In less challenging circumstances, the least-cost union strategy to secure membership loyalty is to preserve established Ҝj.

	 

	In particular circumstances, downward recalibrations of Ҝj (reducing Wnj) can also be engineered by the union. Altering established workplace reference standards to produce less costly outcomes requires convincing workers to accept an outcome perceived to be inequitable. It is a virtually impossible sale absent heavy past and prospective establishment job losses. The power of product-market forces to produce job losses in response to wage rents varies by industry; therefore, the maintenance of fixed wage relativities among union members from multiple industries over time is typically problematic.

	 

	More generally, formal workplace organization influences Ҝj durability in two ways. First, using the relatively greater trust that workers place in their own organization relative to management, the union can manage workplace reference standards to inhibit (or enhance) the firm’s efforts to reduce the reference wage in a hostile product-market environment. Second, unions can choose to use (or not use) more overt methods of reducing worker productivity (relative to those available to employees who are spontaneously organized) in order to force management to continue paying Wnj in deteriorating market conditions.20

	Informing Nash Bargaining 

	Recall, from above, the generalized solution to the ubiquitous Nash bargaining model:

	max (Πj−Πoj)π(Wj−Woj)1-π.

	The merger of business-unionism theory into GWET provides content for Nash’s black-box formulation. In baseline equilibrium (characterized by unchanged Ҝj), Nash bargaining is considerably enriched. Workplace-exchange optimization implies Wj=Wnj=Wńj=sup Ҝj≥Woj=Wm and Πj=Πnj≥Πoj, where Πnj denotes profit-maximizing residual-rent that is therefore consistent with both the payment of the efficiency wage (Wj=Wnj=Wńj) and the maintenance of cooperative labor input Źnj. (Meanwhile, Πoj is best understood, along with the California School, as the minimum profit consistent with firm survival.) Instead of being maximized, which no longer makes sense, the enhanced-content Nash formulation ((Πnj−Πoj)π(Wńj−Woj)1-π) can be used – at least conceptually – to solve for π, which now reflects the relative employer-employee utilization of market power. (Depending in large part upon the interaction between Π and W, rational utilization of available market power may be less than unity.) The reinterpreted Nash model is rooted in optimizing exchange organized around continuous equilibrium and yields a determinate wage (Wnj).

	 

	Baseline TVGE modeling restricts employer-employee bargaining power to influencing the durability of established reference standards. Such power, defined above as the ability to impose cost on the other side for disagreeing with your position, has been subsumed in workplace optimization processes that comprise the TVGE theory. (Recall that unions, in solving the employees’ free-rider problem, enhance labor capacity to impose cost and, therefore, Ҝńj durability.) Those processes, however, were demonstrated in Chapter 3 to include a range of circumstances in which embedded labor power is no longer sufficient to defend established reference standards.

	 

	Workers’ intertemporal substitution of expected consumption for fair treatment, modeled in formal workplace economics as a dynamic programming/Bellman problem, motivates rational Ҝj recalibration, extending the analysis beyond baseline equilibrium. The analysis critically demonstrates the existence of a range of expected nonstationary residual rents that rationally mandates wage givebacks in response to changing market conditions. In particular, inadequate profits (qj(t)<1) induce job downsizing that eventually undermines worker rents (and the consumption path they support) sufficiently to motivate Ҝj recalibrations and reference-wage reductions. The resulting continuous-equilibrium paths of employment and labor pricing are ratified in the bargaining process, which in the compact GWET has become an information-discovery exercise.

	 

	Significant factors that influence Ҝj durability were also analyzed in Chapter 3 and have been summarized above. Coming more indirectly at the same analytical issue, the California school (building on Marshall) closely considered the distribution of bargaining power. Given the damage to employer residual rents from work stoppages, limiting their use to increasing Ҝj durability is a powerful tendency of the GWET business-unionism model, helping to make union power consistent with the available evidence on the incidence and circumstances of strikes.

	Market Efficiency

	The transition from spontaneous to formal governance of workplace reference standards in workplace-equilibrium analysis affects economic performance largely via three interrelated channels:

	
		The size of the endogenous wage market rents,

		The durability of Ҝj, and

		The relative size of that part of the economy that pays nonmarket wages.



	 

	Wage rents.  Unbundled worker OJB enables the rational payment of wage rent (Gj(t)>1), measured by the ratio of the efficiency wage (Wnj(t)) to market-opportunity cost (Wm(t)). Unions, to the extent that they augment labor’s bargaining power, become an additional determinant of labor-rent size. Their role has stimulated considerable research by SVGE economists, who predict that, given a constant union share of the total labor force, the aggregate wage premium must also remains constant. Later in this section, GWET business unionism will be used to take a fresh look at the dynamic relation between unionization and market efficiency.

	 

	Meanwhile, it should be reiterated that government, not surprisingly, is capable of more powerful effects. Public power influences rents directly, by mandating specific rates of pay, or indirectly, by altering the either the share of the workforce receiving rents or Ҝj durability.

	 

	Durability of the established reference wage.  Product-market forces eventually produce job downsizing in response to high and rising wage rents. Once ongoing establishment-specific employment losses become sufficiently large, Ҝj becomes more malleable. In GWET business unionism, Wnj(t) durability depends on its eventual adverse effect on jth employment, the time path of which can be influenced by unions or government.

	 

	Union influence is largely rooted in its bargaining power and its capacity to effectively cartelize the relevant industry with respect to labor costs, decreasing the individual firm’s product-price demand elasticity. As has been emphasized, formal workplace organization adds work stoppages to labor’s bargaining power, substantially extending Ҝj durability. Meanwhile, industry-wide bargaining decreases the probability of permanent job loss from the product-market response to wage rents. After unions have solved employees’ free-rider problem, effective threats to employment and the longevity of established Ҝj largely come from outside jth-labor’s orbit of comparison (most notably, imports) or from the firm’s strategic response to high labor costs, including capital-labor substitution, capital mobility to lower-wage regions, and outsourcing.

	 

	Government influence on Ҝj durability easily trumps union power. While unions are largely limited to cartelizing industries with respect to their labor costs, public authorities can alter import competition, impose national workplace standards, and restrict (or encourage) strategic moves by firms by changing their capacity to fire, hire, and manage their workforces.

	 

	Relative size of the high-wage venue.  Recall from Chapter 4 that the relative size (Φ) of the sector that rationally pays wage rents is defined in terms of total labor income:

	(7.6a)      W(t)H(t)=Wn(t)Hn(t)+Wm(t)Hm(t), and

	(7.6b)      Wn(t)Hn(t)=Φ(W(t)H(t)).

	where W stands for the aggregate wage rate, H denotes aggregate labor hours worked, n and m denote respectively the firms paying wage rents and the remaining firms that pay market opportunity costs, and 1≥Φ≥0.

	 

	Expanding the TVGE model to include formal workplace organization (with respect to reference standards as well as the responses to their violation) has implications for Φ. The analysis of rational member-acquisition above demonstrated that union power with respect to Φ is limited. The channel of intentional governance with the greatest capacity to alter the relative size of the nonmarket-wage sector is public power. Government intervention is the most important of the factors that influence Ҝj maintenance and propagation. (See below.)

	 

	Economic effects: wage rents.  The rational equivalence of the reference and efficiency wages solves the labor-pricing problem in formally, as well as spontaneously, organized workplaces. As a result, bilateral bargaining implies a union effect on wage rents that both varies over time and is exaggerated by a simultaneity bias.

	 

	Economists, restricted by their preference for SVGME thinking, assume that a given level of unionization has a one-way causation to a constant wage premium, eliminating the effect of stable labor organization in wage macrodynamics. James Tobin (1972) was typical, arguing that the degree of unionization affects the level of wages but cannot influence their growth. For Tobin, rational unions must always exhaust their bargaining power: “Monopolists have no reason to hold reserves of unexploited power.” (p.14)

	 

	The monopolist story has long been the consensus approach, despite inconsistencies with the evidence. H. Greg Lewis (1963, 1986) conducted two benchmark surveys of estimates of union wage premiums in the United States. The first covered 20 studies published prior to 1961. The second reviewed almost 200 studies for the period 1967-1979. From the findings, he deduced mean estimates of the union wage premium over time (Lewis (1986), p.9):

	
		1957-58:  12-1/2 %,

		1967-69:  12%, and

		1976-79:  18%.



	 

	A 50 percent increase in the effect of unions on wages from the late 1960s to the late 1970s is deeply damaging for the consensus monopolist story. Variable premiums, however, are easily accommodated by GWET. Real terms-of-trade shocks, beginning in the mid-1970s, chronically pushed up relative efficiency wages, making higher labor rent a predictable result of self-interested employer-employee-union workplace interaction.21

	 

	A variable union premium is not unique to the U.S. Layard, Nickell, and Jackman (2005, p.197) used 3-digit industry data in the United Kingdom to estimate, over time, the effect of union coverage on wages (after controlling for a number of other influences):

	
		1956-59:  15%,

		1960-64:  17%,

		1965-69:  19%,

		1970-74:  27%,

		1975-79:  27%,

		1980-84:  32%, and

		1985-87:  22%.



	The pattern again indicates the interrelated effects of commodity (especially oil) price shocks in the early 1970s and early 1980s and the capacity of powerful unions to extend the durability of established Ҝj in hostile product-market circumstances. The pattern also reflects subsequent restrictions on the power of unions that occurred in early 1980s, resulting from the Thatcher government’s recalibration of the role of trade unions in the British economy.22

	 

	Economic effects: simultaneity.  The TVGE theory additionally indicates that the simple estimates of the union effect on wages are biased high. With unions pursuing cost-effective strategies to acquire members, some of the measured average rent must result from prior spontaneous organization of workplace behavior.

	 

	Rational LEV workplace behavior creates a two-way causation between unionization and wages. In one direction, formal organization helps shape worker response functions better to achieve and maintain labor rents. In the other, existing rents attract unionization. Class-I workers in large establishments spontaneously establish reference wages, producing premiums over the market rate. As has been analyzed, such employees are relatively cheap to organize; and business unions rationally seek those opportunities for investing their scarce resources. GWET suggests that this second line of causation is, in most market circumstances, more powerful than the first.

	 

	Indeed, a number of U.S. econometric studies in the 1970s found significantly more robust effects from wages to unionization than from unionism to wages. Ashenfelter and Johnson (1972), Pencavel (1970), and Schmidt and Strauss (1976) all reported that the former crowded out the latter, producing insignificant effects from unions on wages.23 Subsequent studies refined those early results, restoring significant positive effects from unions on labor pricing, while typically confirming the more substantial effects from wages to the degree of unionization. (For example, see Kahn (1979).)

	 

	Size of the high-wage sector.  One somewhat surprising TVGE message is that unions, given their preference for formally organizing workplaces with prior spontaneously established Ҝ, have by themselves a relatively small impact on the size of the sector paying nonmarket wages. It also follows that  is larger than the unionized enclave.

	 

	Another message is that firms have incentives to learn how to manage workplaces characterized by unbundled Źj. (See, for more elaboration, the next chapter.) They learn the importance of competing for employee loyalty and the benefits that accrue if workers accept the organization’s goals. To make those goals more palatable, firms typically learn to accommodate established workplace reference standards, while developing sophisticated policies to influence Ҝ calibration. By emphasizing fair treatment and responding to employee dissatisfaction, rational management increases the cost to a union attempting to organize its workforce. (See Pencavel, 1991, pp. 172-80; also note that Japanese auto transplants in the U.S., wishing to remain non-union, pay union wage rents.) Keeping labor unions out of workplace governance makes Ҝ more malleable, affecting the establishment’s capacity to manage unit costs. The additional malleability is especially helpful if the firm needs to adjust to increasingly hostile market conditions.

	Other Decentralized Bargaining Models

	The California-school methodology is wholly literary. As a result, modern economic research on labor-pricing and use has ignored business unionism. When unions and collective negotiations with management are considered, theorists instead rely on black-box models, employing some variation of (inherently indeterminant) Nash bargaining.

	 

	Layard, Nickel, and Jackman’s model.  In their ambitious analysis of postwar unemployment in OECD countries, Layard, Nickel, and Jackman (2005), denoted by LNJ, are typical in their use of a Nash-bargaining variant to sketch a model union influence on labor pricing and use. Using the LNJ notation, the wage produced by union-management negotiations maximizes βlog(Wi–A)Si+logПi. “Here (Wi–A)Si represents the worker’s rent: Wi is the wage paid by the firm, A is the worker’s expected income outside the firm, and Si is the probability that the worker will remain employed in this firm (which is clearly an increasing function of the level of employment which can be expected, Nei). β reflects the degree of bargaining power.” (p.26)

	 

	The LNJ model also preserves the limiting features of the Nash framework. The objective functions of workers and the union leadership are poorly developed, ignoring available evidence on axiomatic preferences of both groups; more critically, the nature of reduced-form β is characteristically arbitrary. As a result, wage determination remains a black-box process, wholly dependent on free parameters. Moreover, especially damaging in a policy-relevant study of unemployment, the model demonstrates downward labor-price flexibility as market conditions deteriorate. Such flexibility is inconsistent with the actual behavior of union wages.

	 

	Rubinstein’s model.  The major postwar contribution to camouflaging the black-box nature of the Nash bargaining model is Rubinstein (1982). He endows both sides to the negotiations with an impatience quotient (ΰ) that discounts the future benefits of a completed bargain, effectively assuming that the willingness to compromise is increasing in the time spent negotiating. Time pressures in the context of deteriorating outcomes replace bargaining power as the repository of the free parameters that motivate determinate wages. The Rubinstein game has a unique subgame perfect equilibrium, defining bargaining power in the generalized Nash solution wholly in terms of the time pressure to compromise: π=(1−ΰ)-1.

	 

	In addition to a continuing reliance on free parameters, the model’s assumption that time pressure alone forces a bargaining solution does not make sense. Absent some additional force or forces compelling compromise, profit-seeking firms (already paying small wage premiums to discourage turnover and the loss of specific human capital) would almost always negotiate forever with a recalcitrant union. (More precisely, firm optimizing behavior mandates a comparison of the direct costs of negotiating, likely to be relatively small versus the costs of compromise.) Rubinsein’s model has almost no intuitive explanatory power – a worrisome feature that suggests considerable caution in its use.

	 

	Hahn-Solow bargaining model.  Hahn and Solow (1995) provide the other interesting, in the context of this compact statement of the workplace equilibrium, contribution to the formal bargaining literature. They embed Rubinstein wage-setting in a larger game designed to make unemployed workers reluctant to undercut wage premiums paid to their employed counterparts. The core argument is that, if one job-seeker undercuts the established wage, then all unemployed workers would quickly follow suite, eliminating rents. As a result, deviating from the established wage – called the “fair equilibrium” by Hahn and Solow – has no payoff for unemployed workers.

	 

	Substantial problems burden the Hahn-Solow calibration of the Nash equilibrium, even setting aside the inherent weaknesses of the embedded Rubinstein formulation. If workers prefer higher to lower wages, the their model can defend only minimally small wage premiums that, in fact, need no defending. They are already rationally paid by firms to control voluntary quitting in order to preserve firm-specific human capital. That small constant premium would also preserve some positive payoff for undercutting employee wages that exceed the rational premium. The model, especially when considered in conjunction with profit-seeking insider-outsider analysis, does not do much and, as a result, is not very interesting.

	 

	Moreover, using unemployed workers to enforce employee rents does not map well into real-world experience. All firms that pay nonmarket wage premiums have queues of job seekers who recognize that such jobs are hard to get and who would work for a lower wage, implying that the uninteresting model is also inconsistent with actual behavior. In large-establishment workplace exchange, optimizing employees, not job applicants, defend labor rents, a model configuration much more consistent with what managers tell us about their reluctance to cut wages.

	 

	The Hahn-Solow model and formal business unionism, despite mutual reference to fairness, are fundamentally different. The former relies on market behavior to produce a bit of (constant) labor-price stickiness. The latter motivates variable, substantial wage rents by moving a significant portion of rational labor-pricing out of the market and into the firm. It does that, in an optimizing, price-focused framework, by both extending utility to include an axiomatic preference for perceived fair treatment and accommodating technological heterogeneities with respect to workplace monitoring costs. As argued above, the California-School union model can be usefully embedded in the workplace-equilibrium framework, producing both determinate negotiated wages and a superior treatment of formal labor organization.

	 

	Assessment.  Business unionism provides a much more recognizable picture of unions and collective bargaining than do alternatives available in modern economic theory. The California-school approach has fallen into disuse not because of its intuitive explanatory power but, rather, its incompatibility with mainstream SVGE modeling.

	 

	Once optimizing workplace exchange is introduced into formal modeling, however, the problematic incompatibility disappears. Indeed, with the addition of a third rational (union) agent endowed with axiomatic preferences and constraints, formal business unionism is easily derived as an integral part of GWET. TVGE modeling is then endowed with an intuitively expanded set of labor mechanisms (notably including overt work stoppages) to impose costs on management and suppress otherwise rational wage recontracting.

	II.   Centralized Bargaining

	TVGE modeling generally describes workplace behavior in specialized market economies. Fundamental employee preferences for equitable treatment as well as for greater consumption and leisure, the ubiquitous management quest for profits, workplace information costs and asymmetries, and the heterogeneous capacities of jobs to provide nonpecuniary satisfaction do not mutate at national borders. Government institutional practices as well as legal and regulatory structures, however, do vary significantly by country, influencing the size and distribution of wage and residual rents, market efficiency, employment and inflation stability, economic growth, and innovation. Of particular interest in this chapter, government differences have notably affected the national capacities to adjust to macro disturbances.

	 

	Government intervention in the employer-employee relationship affects the development and durability of workplace reference standards, a critical process that in formal macroeconomics is uniquely accommodated and organized by the TVGE analytical framework.24 The good news is the broader, cross-national focus helps two-venue modeling accommodate substantial differences in national economic performance.25 The bad news is that country-specific institutions are complex and resistant to compact formal analysis.

	 

	As a result, the compact analysis that follows is descriptive, using TVGE modeling as an informal guide, rather than derived using the formal economic method. The remainder of the chapter investigates the active intervention of government in wage setting and use, largely manifest in two broad, interacting classes of intercession. First, public authority can extend the reach of nonmarket wage determination (resulting in labor rents) beyond unionized or large establishments. The relative size of the rent-paying venue has been denoted by Φ. Second, government can actively participate in the wage-setting process, introducing bargaining structure into the analysis. Consistent with TVGE modeling, the emphasis remains on the effect of public intervention on the size and durability of wage rents.

	Size of Φ 

	Government power is frequently used to expand the share of the economy that is independent of the labor market. Extending the size of the jth venue promotes the effectiveness of government active participation in a centralized bargaining process. Given passive government intervention, Φ has been shown to be determined by the incidence of workplaces characterized by costly, asymmetric information and Class-I jobs.

	 

	The incidence of the active government management of Φ, influencing labor pricing and use as well as associated macro outcomes, is substantial. Among the 30-member countries of the OECD, the average share of national employment receiving wages covered by collective-bargaining agreements is 60 percent. By contrast, collective bargaining coverage in the United States, characterized by passive government intervention, is well below 20%. The influence of formal bargaining in the U.S. has always been relatively low and has weakened further as a result of job downsizing in the high-wage venue that began in the 1980s.

	 

	Union membership as a share of total employment in OECD countries is reported in more detail Table 7.1. As can be seen, union penetration varies sharply from nation to nation. For market efficiency, however, union coverage is more significant than membership. Coverage is defined as the proportion of wage and salary workers covered by the terms of a collective bargaining agreement. As a result, covered employees need not be members of any union participating in the negotiations. Coverage provides a rough measure of Φ and is reported in Table 7.2.

	 

	TABLE 7.1   Union Density by Country*

	 

	
		
				 

				  1980

				1994

		

		
				Australia

				48%

				 35%

		

		
				Austria

				56

				42

		

		
				Belgium

				56

				54

		

		
				Canada

				36

				38

		

		
				Denmark

				76

				76

		

		
				Finland

				70

				81

		

		
				France

				18

				9

		

		
				 Germany

				36

				29

		

		
				Italy

				49

				39

		

		
				Japan

				31

				24

		

		
				Netherlands

				35

				26

		

		
				New Zealand

				56

				30

		

		
				Norway

				57

				58

		

		
				Sweden

				80

				91

		

		
				Switzerland

				31

				27

		

		
				United Kingdom

				50

				34

		

		
				United States

				22

				16

		

	

	 

	*  Density is defined as the proportion of total wage and salary employees who are union members. Source:  OECD (1997), p. 71.

	 

	 

	TABLE 7.2   Collective Bargaining Agreement Coverage by Country*

	 

	
		
				 

				1980

				1994

				2000

		

		
				Australia

				88 %

				80 %

				 

		

		
				Austria

				98

				98

				 

		

		
				Belgium

				90

				90

				 

		

		
				Canada

				37

				36

				 

		

		
				Denmark

				69

				69

				 

		

		
				Finland

				95

				95

				 

		

		
				France

				85

				95

				90+

		

		
				 Germany

				91

				92

				68

		

		
				Italy

				85

				82

				80+

		

		
				Japan

				28

				21

				15+

		

		
				Netherlands

				76

				81

				 

		

		
				New Zealand

				67

				31

				 

		

		
				Norway

				75

				74

				 

		

		
				Sweden

				86

				89

				90+

		

		
				Switzerland

				53

				50

				 

		

		
				United Kingdom

				70

				47

				30+

		

		
				United States

				26

				18

				14

		

	

	 

	*  Coverage is defined as the proportion of total wage and salary employees covered by terms of a collective bargaining agreement.  Source: OECD (1997), p.71.

	 

	 

	Relevant legal and quasi-legal arrangements differ country by country. Some require that collective-bargaining agreements cover a given share of sector employees before mandating extension to their non-union counterparts. Others mandate extension for economically similar, but unorganized, workers. Employer associations also typically require their members to abide by agreements negotiated by the associations, even if the member’s employees are not unionized.

	 

	Whatever the particular practices, government actions to extend the coverage of formal collective bargaining have substantially enlarged the relative size of the rent-paying sector in continental Europe – an effect likely enhanced by free-rider behavior on the part of unorganized workers. A notable example of government power expanding Φ occurred between 1975 and 1982 in the United Kingdom when the Fair Wages Resolution directive gave all employees of firms contracting with public authorities a legal claim to the generally prevailing wage for their area and occupation, based on terms agreed in national collective agreements.

	Corporatism Hypothesis

	A number of economists, largely European, have investigated the relation between bargaining structure (and, therefore, government active participation in wage setting) and macroeconomic outcomes. Lars Calmfors and John Driffill (1988) helped organize that literature by hypothesizing a hump-shaped relation between the degree of wage-setting centralization (increasing on the y-axis) and the natural rate of unemployment, UN (increasing on the x-axis):

	
		“Decentralized” bargaining occurs in single firms. Wage-setting power of firm-specific unions is constrained by product-market competition from other firms in the industry, sharply restricting the capacity to generate wage rents and consequently higher UN.26 

		“Intermediate” bargaining has a single union representing all the workers in a given industry. Its wage-setting power can take advantage of more elastic industry product demand, likely permitting a significantly enhanced capacity to generate wage rents and higher UN.27

		“Centralized” bargaining has a single union (or, more likely, a single association of unions) that bargains (directly and indirectly) for workers economy-wide, a structure argued by Calmfors and Driffill to translate into a more generalized effective concern for market-efficient macro outcomes.28



	 

	The Corporatism hypothesis asserts the hump-shaped outcome of centralized bargaining with direct participation of elected government. The third agent class is argued to inform the bargaining process with a general public preference for low unemployment, low inflation, and rising living standards. More formally, the corporatist argument predicts that national bargaining structures with government participation effectively internalize the negative externalities (in other bargaining structures) of rising wage rent, especially with respect to market failures producing unemployment as well as credibly low price inflation and the effectiveness of aggregate demand management. Corporatism arrangements, as a result, are thought to produce macroeconomic results superior to wage-setting processes that exclude government.29

	 

	Early empirical work provided some support for the corporatism hypothesis. Illustrative are Bruno and Sachs (1985), who reported a negative cross-country correlation between an index of corporatism and the misery index (the sum of the jobless and inflation rates). They also found that centralized bargaining in highly unionized countries appeared to facilitate real wage moderation in response to unemployment. Subsequent testing, however, proved less favorable. For example, the OECD (1997) found no significant cross-country correlations between either bargaining centralization or coordination and national real wage growth, unemployment or inflation in 1980, 1990, or 1994.30

	 

	The instability of the relationship between corporatist institutions and macroeconomic results was also vividly demonstrated by Layard, Nickell, and Jackman (1991) and Forslund and Krueger (1994). Layard and his colleagues found, using data from OECD countries in the 1980s, that national coordination significantly enhanced wage responsiveness to unemployment. However, when Forslund and Krueger estimated the same model with 1994 data, they reported contrary results. The signs on the variables measuring bargaining arrangements reversed, and their effects on the unemployment-wage trade-off were not statistically significant.

	 

	The available evidence indicates that the relationship between corporatist arrangements and macroeconomic outcomes varies over time. Other influences are apparently playing important roles that need to be specified in order to assess corporatism accurately. And, in order to identify the additional influences, a better model of the behavior motivating corporatist arrangements and results is needed. That conclusion is not new. From Flanagan (1999, p.1157): “Clearly, the notion of corporatism suffers from uncertain theoretical foundations and a lack of attention to the microfoundations of the economic and social processes that purportedly produce superior economic outcomes.”

	Corporatism in TVGE Modeling

	In the TVGE model, government intervention is necessary for union coverage (Φ) to become sufficiently large to hope to internalize negative wage-contracting externalities that occur in “intermediate” bargaining structures. Absent government power, union cost-benefit assessments of acquiring members outside the core of class-I workers in large establishments or those with substantial general human capital are inherently unfavorable.

	 

	In effectively centralized bargaining arrangements, public officials directly participate as a distinct third agent. As a result, additional sets of objectives and sources of bargaining power are introduced into the negotiations. Effective modeling, therefore, requires specification of government’s utility function, for which a simple specification will suffice. Governments are assumed to maximize expected voter support in the next election.

	 

	It is not surprising that the introduction of government as a third party in union-management bargaining alters the process significantly. As has already been emphasized, governments engineer sharp reductions in the union cost of organizing employees outside the LEV venue. In the tripartite system, broad-based membership in labor organizations satisfy larger political interests, resulting in the use of government power to facilitate the acquisition of members by labor organizations as well as to extend the negotiated results to workers who do not belong to unions, pushing  toward unity.

	 

	The sources of employee bargaining power (defined above as the capacity to impose cost on the other side for disagreeing with your position) are also expanded to include collective actions designed to influence the government – typically block voting and short, general strikes. Labor organizations then have the additional task of organizing such activities.31 More consequential, government brings a much wider range of outcomes to the negotiating process: income support for the jobless, public-funded pensions, job training and relocation assistance, regulation of working conditions, workweek length, statutory wage minimums, employment security, regulation of industry price and entry, trade barriers, and more.32 The now available outcomes from the expanded bargaining process introduce complex influences on unemployment, inflation, and productivity growth.

	 

	Positive Corporatism outcomes.  The central Corporatism hypothesis is that centralized bargaining beneficially influences macro outcomes by improved reconciliation of (rent-seeking) wage determination and full employment. The argument is provided support by TVGE thinking. Imposing uniform wage settlements on a broad share of the working population inherently satisfies the critical interpersonal reference standard (Wb) in established Ҝj, providing the negotiators greater latitude on labor pricing. Workers’ preferences for equity-based outcomes have substantial political support and are, therefore, often incorporated into social compacts that frequently increase negotiators discretion, especially with respect to violating the established intertemporal reference standard (denoted by in Chapter 2). TVGE modeling identifies the key here to be the capacity for nearly universal violation over the employee population of the third reference standard (Wc), setting up an exploitable conflict between Wb and Wb.33

	 

	TVGE microfounds the central corporatism-identified positive influence from centralized bargaining arrangements to overall macroeconomic performance. Given Φ→, effective social compacts can inject some nonstationary downward flexibility of real wages when confronted with macro disturbances that do not alter the industry and firm structure of wage rents.34 An important example is a terms-of-trade shift generally adverse to workers and vividly realized in the complex stagflation decade. (See Chapter 4.)

	 

	In the stagflation crisis, Corporatism exploited synchronized wage-setting arrangements to revise industry wage rents together, supporting the case for equal burden-sharing by maintaining established interpersonal reference standards. Effectively selling a collective intertemporal reference standard revision to workers, of course, is a difficult task that falls heavily on labor leaders.35 From Colin Crouch (1985, p.138): “… Corporatism places enormous reliance on the capacity of organizations to regulate their members.” If the labor leaders are successful, government satisfies its objectives of producing bargaining results that are widely perceived to be equitable and macroeconomic results featuring lower unemployment and inflation.

	 

	Problematic Corporatism outcomes.  Much of the evidence supporting the Corporatism hypothesis occurring during the stagflation decade that began in the early 1970s. The particular nature of labor-adverse terms-of-trade shocks (working through endogenous Ҝj as outlined above) suggest caution in generalizing the association of centralized bargaining and good macro outcomes.

	 

	Industry- or firm-specific disturbances that require relative labor-cost adjustments to restore market efficiency are both more frequent and more problematic than terms-of-trade shocks. TVGE thinking indicates that Corporatism likely strengthens the labor-rent (Ҝj) durability, at least for a substantial period, in response to disturbances that alter the market-efficient structure of wages. Technology shocks, import competition, and the rationalization of regional labor-cost differences, to cite three familiar examples, produce different consequences from industry to industry. The TVGE model has demonstrated that such shifts induce long-lagged job losses that, by their nature, cannot be distributed equitably over the national workforce.

	 

	The general problem is that not all, indeed likely relatively few, adjustments that enhance market efficiency can be made equitable. Given heterogeneously adverse employment effects from a large class of disturbances, the rational response of an equity-seeking government is twofold. First is to slow down the job loss by reducing product price demand elasticities or by limiting firms’ capacity to manage its employees, including downsizing. Second is to provide generous unemployment benefits or publicly-funded pensions or other income transfers in order to soften (or eliminate) the adverse effects from involuntary job loss, which is inherently unfair.36

	 

	It is interesting that Teulings and Hartog (1998), with their much more careful consideration of idiosyncratic cross-national differences in wage-setting institutions, emphasize the differences between aggregate and micro (industry-specific) shocks in their assessment of the effect of Corporatism on economic performance. (They name the difference the “fundamental contradiction”.) Their analysis concludes, consistent with TVGE thinking, that Corporatism arrangements reduce wage distortions from aggregate, but not from industry- or firm-specific, disturbances.

	 

	Moreover, the general problem is greatly complicated by the capacity of governments to provide interventions that are broadly perceived to be fair while generating generally misunderstood, delayed costs. Part of the problem is a version of the Kydland-Prescott time-consistency theorem. (See Chapter 5). Part of the problem is a version of Mancur Olsen’s thesis on government vulnerability to rent-seeking groups. (See Chapter 3.)

	 

	TVGE predictions.  TVGE modeling helps explain the macro consequences that follow from increasing the formally-negotiated wage coverage in bargaining that features active government participation. Expanding the nonmarket-wage sector on balance reduces, not increases, stationary labor-pricing flexibility, makes established wage rents (and Ҝj) more durable, and increases (absent government suppression) the incidence of permanent job loss (ώT) resulting from adverse product-market forces.37 It also follows that high-Φ economies more broadly ration employment, restricting job growth in low-productivity as well as high-productivity firms and generating higher trend unemployment (UN) than low-Φ countries.

	 

	The TVGE predictions with respect to the influence on macroeconomic outcomes of centralized wage-setting with active participation by government include the following:

	
		Nominal wages are almost never cut, providing a robust channel through which adverse nominal disturbances induce involuntary job loss.38

		The relative size of the labor-rent-paying venue (Φ) becomes, and remains, large.

		Ҝj durability, especially its powerful interpersonal reference standard (Wb), is strongly reinforced by government power, restricting the economy’s capacity to adjust employment and labor costs in response to nonstationary market disturbances.

		Employee ownership of high-rent jobs is at least partially recognized by mandating significant penalties on firm downsizing.

		Generous transfer payments and retirement pensions as an equitable response to involuntary job loss are provided, altering the incentive structure that governs rational labor-market flows.



	 

	The likely net outcome of centralized bargaining, i.e., significantly higher natural rate of unemployment (UN), rejects the Calmfors-Driffill hump-shaped Corporatism hypothesis. As the story plays out, however, structural market failure, and its drag on overall advance in living standards, will be identifiable as resulting from government-sponsored labor rents. The identification will help generate a painful, protracted period of countervailing political pressure to reduce direct public intervention in labor pricing and use.39

	III.   Conclusion

	In his insightful assessment of the current state of wage theory, Olivier Blanchard identified three significant strands of research: search/matching models, efficiency wages, and collective bargaining. He observed that, over the past three decades, substantial progress has been made on the search/matching approach, while efficiency wages and collective bargaining have remained dormant. From Blanchard (2007, p.414): “… [the search/ matching] line of modeling will not be able to do the job by itself, and the two other lines…, namely collective bargaining and efficiency wages, are very relevant. First, collective bargaining remains, at least in continental Europe, essential to wage determination and, I believe, essential to an understanding of differences in unemployment evolutions across European countries. Second, the formalization of bargaining in the standard DMP model through Nash bargaining, while elegant and powerful, is a very poor description of reality. As a number of researchers have pointed out, real wages appear to move much less than is implied by Nash bargaining. Constraints coming from intrafirm efficiency-wage considerations look like plausible candidates to explain these wage rigidities.”

	 

	Substantial macro theorist investment in the search/matching approach to wage determination was possible, even predictable, because its action occurs in the marketplace and is, therefore, consistent with modern model-building preferences. Meanwhile, progress on both (original) efficiency-wage and collective-bargaining theories has long been stalled by the absence of an optimizing, price-focused model of workplace exchange organized around continuous equilibrium, a nonmarket exercise that lies outside theorists’ comfort zone. Direct, formal modeling of workplace behavior, grounded in well-motivated axioms about preferences and technology, is a necessary condition for the construction of a policy-useful theory of labor pricing and use in both nonunion and union circumstances.

	 

	It is particularly relevant that workplace equilibrium provides a powerful port of entry into formal economic theory for unions, resulting in a much more powerful and intuitive description of labor-rent behavior in the circumstances of collective bargaining than does the ubiquitous Nash framework. Improved results should not be surprising. Unions are fundamentally about the explicit organization of workplace behavior, providing decision rules, mechanisms of exchange, and constraints that are distinct from the marketplace.40 Absent the platform provided by a well-motivated theory of such behavior, axiomatic union models are forced to feature naïve objective functions and nonintuitive activity sets, making them unrecognizable to practitioners and producing explanations and predictions of little use to public and private policymakers.

	
Notes

		[←1]
	 Nash bargaining is used to model wage determination in both intentionally and spontaneously organized workplaces. The focus of this chapter is the intentional class, featuring unions and collective negotiations. For the spontaneous class, most notable is the role of Nash bargaining in modern market search/matching theories. The assessment of veteran macroeconomist Robert Hall (2003, p.149) has been noted earlier: “… the old idea of wage rigidity [is] … almost forgotten in modern theory where wages are continuously updated through a Nash bargain.”    
 

	[←2]
	 For a more complete description of the California-school theory in a macroeconomic context, see Annable (1984).
 

	[←3]
	 For industrial unions (where the firm controls who gets hired), industry-wide bargaining occurs when a single union bargains separately with all the significant firms in the domestic industry; for craft unions (where the union determines who gets hired), the bargain is made with an employers’ association representing the effective (typically local) industry. While formal business unionism is easily adapted to craft unions, that exercise will not (to conserve space) be performed here 
  

	[←4]
	 Business unionism identifies four major, not mutually exclusive, factors that influence the size of the range of wages consistent with firm survival: the price-elasticity of product demand, which can be reduced by cartelizing an industry’s labor costs; the ratio of union labor costs to total costs; the relative market wage for the firm within the industry; and government regulation. Those factors are familiar from the analysis of Ҝj durability in Chapter 3. The factors combine with firm-specific capital to generate residual rents, the distribution of which interest unions and management. 
 

	[←5]
	 More precisely, the California school posited the satisfaction of employed member objectives. For a review of nonmarket optimization via satisfaction of a budget constraint, see Lafont and Martimort, Incentives (2002).
 

	[←6]
	 The model is consistent with the analysis of Chaison and Bigelow (2002), which employs legitimacy as the unifying concept in their modeling of union activities. They identify three alternative strategies a labor organization can use to manage legitimacy. (a)  Adopt, as the union’s own objectives, the prevailing workplace norms. (b) Attempt to modify the established norms to conform to the union’s existing practices and procedures. (c) Identify with social institutions or larger social practices that have already earned widespread legitimacy. Note that only the first two strategies potentially conflict. Formal business unionism helps us understand that conflict. Adopting established workplace reference standards (Ҝj) reduces the costs of organizing workers. (Workers will be satisfied, and management costs will be little changed.) But circumstances, most notably an organizational campaign when the union’s preexisting members have reference standards that translate into higher wages, could force a rational union to expend the resources required to alter established Ҝj in the target establishment. 
 

	[←7]
	 It is noteworthy that the cost of formal organization has increased (especially in the United States where government plays a modest referee role) as managements figure out how to compete with unions for worker loyalty, largely by investing in personnel policies that incorporate equity-based workplace reference standards and in communicating the firm’s commitment to fair treatment. (See Chapter 8.)  In the language of the formal business-unionism model, employers are investing in correcting inherent workplace information asymmetries that motivate both employees’ distrust in management’s true intentions and their interest in joining a union. Freeman and Medoff (1984) argue that the decline in union density since the mid-1950s in the United States resulted largely from the efforts of employers to prevent organization. Moreover, the rational management response to membership campaigns by a business union leads to a prediction about the long swings in formal organization. Absent government intervention, the share of employees who are unionized rises when firms are inexperienced with unionization efforts and struggle to respond effectively. The share then stabilizes and eventually recedes as managements become effective competitors for employee loyalty by focusing on equitable treatment in the workplace. Note that, in workplace-equilibrium theory, the incidence of optimal nonmarket labor pricing and use, governed by workplace reference standards, is not reduced by the decline of union membership. It is argued below that Ҝj durability, not the existence of wage rents, is most affected by whether or not the establishment is formally organized.

	[←8]
	 Noteworthy here is the elephant-in-the-room incentive that unions may cost-efficiently use in organization campaigns: the recalibration of the target workers’ Ҝj to accommodate higher wages. That is, of course, a promise that has substantial appeal. The increased bargaining power resulting from the union’s resolution of the employees’ free-rider problem provides credibility to a pledge to secure higher wages. After the initial recalibration, however, the union rationally directs its efforts to maintaining the new (now established) reference standards. GWET-enriched business unionism indicates that the relative wage increase is a one-off affair.
 

	[←9]
	 An exception to the efficient-bargain rule may occur in an organizational campaign, during which a union (attempting to win employee support or to reconcile Ҝj with reference standards used in other member firms) may rationally invest, using overt methods to reduce profits, in recalibrating Ҝj, resulting in a one-time increase in rent.
 

	[←10]
	 By contrast, formal bargaining models constructed by economic theorists produce indeterminate wages, as well as process descriptions uncomfortably at odds with those of practitioners. The models preferred by economists especially go astray in their specification of union/worker goals. They make workers problematically simple, lacking any frame of reference from which to make judgments about their satisfaction with wages. Those unrecognizable employees simply wish to maximize the wage received relative to the disutility of work, while their union balances the trade-off between higher compensation and members’ jobs. In such models, no intuitive, determinant solution for the wage-determination problem can be derived from reasonable first principles. (See below.) Fortunately, given a richer, more realistic description of what workers prefer, the union and management are forced to assess wages relative to interpersonal and intertemporal reference standards, resulting in a determinant wage. Recall Matthew Rabin’s (1998, p.13) conclusion: “Overwhelming evidence shows that humans are often more sensitive to how their current situation differs from some reference level than to the absolute characteristics of the situation.”  
 

	[←11]
	 The most significant source of union bargaining power is an organized work stoppage. Business-unionism theorists identified four key determinants of the capacity of a strike to impose cost upon the firm:

		The necessity of union labor in the production process.  If operations can continue largely unabated during a work stoppage – for example, at a petroleum refinery – then the firm’s relative bargaining power is enhanced.



		The ability of the firm to displace production over time.  If the product is a nonperishable good, the firm can adjust its inventory policies to reduce, at least for a time, the deleterious effect of a work stoppage.



		The ratio of liquid assets to fixed costs for both management and the union.  If the firm’s overhead labor, debt-service payments, tax liabilities, rent and other outlays that continue when production is interrupted are small relative to its liquid assets, the firm’s bargaining power is enhanced. On the other side of the table, a large strike fund increases the union’s ability to impose cost on the firm.



		The presence of alternative revenue sources.  For the firm, bargaining power is increased by the continued operation of other lines of business, strike insurance or income-sharing arrangements with other firms that continue to operate. For the union, power is enhanced if striking workers can readily obtain temporary jobs, credit, or public assistance (especially unemployment benefits).


To the list, GWET adds employee expectations of establishment-specific job destruction. As demonstrated in Chapter 3, anticipating permanent job losses, and the reduced consumption that implies, weakens the willingness of employees to defend the established reference wage. 
 

	[←12]
	 Worker utility is further restricted by (ΔÚi/Δ(Wij/Wńj)│Wj>Wńj)=0, ΔÚi/ΔCi>0, ΔÚi/ΔLHi>0, ΔLHi/ΔHi<0, Wij≥Wm, and Wńj=sup Ҝj.
 

	[←13]
	 See Chapter 2. 
 

	[←14]
	 In illustration of spontaneous bargaining power, recall the mean response from Campbell and Kamlani’s (1997) survey of large-firm compensation executives, i.e., that workplace productivity would decrease 20 percent if wages were cut 10 percent. Most of the surveyed executives also thought that Źj would be most impacted if employees believe that their employer is profitable and least affected if there are credible financial losses that threaten jobs.

	[←15]
	 By contrast, macroeconomists are constrained by their SVGME perspective and almost always (incorrectly) assume that unions are monopolists, implying that a given level of unionization generates a constant wage premium that eliminates the effect of stable labor organization in dynamic wage analysis. James Tobin (1972, p.14) was typical, arguing that rational unions must always exhaust their bargaining power:  “Monopolists have no reason to hold reserves of unexploited power.”   
 

	[←16]
	 Chapter 3 identified the marginal nonstationary profit expectations (Иj*) that are consistent with unchanged workplace reference standards: If Иj*(t)≥Иj(t), then Ҝj(t)=Ҝńj such that ΔҜńj=0. 

	[←17]
	 The factors influencing established reference-wage durability (and factor-income distribution) are, of course, closely related to the determinants of inelastic input demand, originally enumerated by Marshall to explicate the capacity of unionized workers to obtain wage rents: labor services are (nearly) “essential” to production; final product demand is “stiff and inelastic”; labor costs are a relatively small share of total production costs; and nonlabor (capital) inputs are largely establishment-specific (lacking mobility). Workplace equilibrium generalizes Marshall’s analysis to all nonsupervisory workers in large, specialized establishments offering class-I jobs. 
 

	[←18]
	 That early model of rent distribution in regulated industries has been refined and extended by a number of researchers, with little change in its conclusions. Ehrenberg (1979) investigated the wage premium in regulated telephone services in New York; Rose (1987) updated the trucking analysis for the period of deregulation; and Hendricks (1975) looked at regulated electric utilities in the United States and found the same pattern of union behavior and regulator response earlier discovered in trucking. Hendricks (1986) later provided a limited survey of this literature. More recently, a model-building exercise by Dalen, von der Fehr, and Moen (2003) formalized optimal regulatory conduct in an environment of wage bargaining at the firm level.

	[←19]
	 Moreover, the desire of the union to increase its size (and consequently its power and security as an organization) can result in representation of workers from diverse industries. Membership diversity, in part because interpersonal comparisons within a union is commonplace, pressures the union to invest in creating a single orbit of comparison (and wage norm) covering members from different industries.

	[←20]
	 The business union’s willingness to lead a revision of reference standards that have moved sufficiently out of line with market conditions to induce substantial employment loss is influenced by its own institutional security. Most important, if the revision of Ҝj in one membership area compromises the union’s capacity to maintain reference standards in another (more important) membership branch, the union will be recalcitrant. And, as noted, after a successful organization campaign, union bargaining power (the use of overt collective action to harm firm residual rents) is largely used to enhance Ҝj persistence in difficult market circumstances. For example, the UAW refused wage concessions at heavy equipment manufacturer Caterpillar in the circumstances of intense cost competition from Japan and with the knowledge that Ҝj maintenance would translate into large job losses. The union’s main franchise is autoworkers, and the UAW leadership feared that concessions in Peoria could damage the established wage orbit in the auto industry. Costly and asymmetric information available to workers about union leaders’ true objectives provided latitude to pursue a bargaining strategy counter to the interests of many heavy equipment employees. As a result, the Caterpillar management took the lead in attempting to improve the quality of available information, with a campaign to convince its employees of the need for a rational revision of workplace norms. Management eventually secured sufficient worker defections from the UAW to defeat the union after a multi-year strike, during which Caterpillar continued to operate. Note that top management did not concede in the damaging conflict because, given existing Ҝj, it concluded that qj(t)<0.

	[←21]
	 For elaboration, see Chapter 4. The first two decades after World War II were characterized robust labor productivity growth and terms of trade advantageous to U.S. workers. The TVGE model demonstrates that both factors help constrain union wage gaps. The 1970s were a different story. Given the sharp increase in oil and other commodity prices as well as the depreciation of the dollar, terms of trade shifted against labor. Moreover, productivity growth slowed substantially. From the perspective of the OJB theory, the macroeconomic disturbances of the 1970s, given it relatively compact inter-industry wage structure, would have increased the union wage premium; and the evidence indicates that they did. See Annable (1984). Also note that union organization in the United States did not increase from the mid-1960s to the mid-1970s.
 

	[←22]
	 The Employment Acts of 1980 and 1982 generally eliminated union immunity from breach-of-contracts suits when actions are taken against employees who are secondary to the dispute or when workers picket other than their own place of work. The Trade Union Act of 1984 further limited immunity, making it contingent upon certain balloting requirements. 
 

	[←23]
	 See also Duncan and Leigh (1985).

	[←24]
	 Fully integrating the government sector into the expanded neoclassical theory would generalize households’ nonmarket activities to be self-interested in the voting booth as well in the workplace. There would then be two distinct classes of nonmarket feedbacks to explore, one between employees and employers focused on wages and another between households (as potential voters) and elected officials focused on public policy. While both types of feedback affect the distribution of rents, the formal modeling the public-policy effect has been somewhat more developed by economists. See, for example, Tullock (1993). In order to concentrate on explicating rational workplace behavior, the remainder of this chapter will simply assume the existence of government, positing that it responds to the ubiquitous, axiomatic desire among worker/voters for fair treatment. In particular, governments are intuitively motivated to manage national wage negotiations to produce results that are broadly perceived to be fair.
 

	[←25]
	 The institutional evidence in support of this section’s analysis is drawn from North America and Europe. For a much more detailed analysis of government intervention in the employment relation and labor markets in Europe and the United States, see Layard, Nickell, and Jackman (1991).
 

	[←26]
	 From a TVGE analytical perspective, company unions are best understood as part of management’s ongoing efforts to influence workers’ response functions. Non-pattern bargaining at the company level does not extend the size of the norm-driven sector or increase the size or durability of wage gaps from spontaneous workplace organization. 
  

	[←27]
	 Industry-level bargaining was modeled in Part I of this chapter, where it was shown to do little to increase  from the level resulting from spontaneous workplace organization. The broader bargaining unit does not alter the unfavorable cost-benefit calculation associated with the organization of class-II workers or those in relatively small establishments (absent substantial general human capital). As noted earlier, it is relatively costly for unions to formally organize such employees for the same reasons that their workplaces are not (spontaneously) informally organized.
 

	[←28]
	 Workers’ preferences for equity-based bargaining outcomes have substantial political support and are, therefore, often incorporated into social compacts, drawing on additional government powers to increase the durability of wage rents and the relative size of Φ.
 

	[←29]
	 It is also argued that government participation is necessary to implement and execute national bargaining arrangements. Some of the corporatist-model analyses is weakened by placing the United States into this third structural category: uncoordinated firm-level bargaining. Most bargaining in the U.S. is coordinated by the relevant union or unions at the effective product-market level. The relatively good American unemployment experience is not the result of firm-level union bargaining structure. The RWT would point, instead, to the lack of government limitations on long-lagged firm-specific job-loss effects on established worker preferences. 
 
 

	[←30]
	 There is one exception to the uniformity of results. In 1994, there is an unexpected negative correlation between the employment rate and the variables measuring corporatist bargaining structure, suggesting that tripartite negotiations were worsening macroeconomic outcomes.
 

	[←31]
	 This difference is a matter of degree. In a business union environment, labor organizations organize political activity of their members; but the emphasis is much stronger in a corporatist setting. A full generalization of workplace economics to accommodate corporatism would need to expand the concept of workers’ bargaining power to include voting in elections and labor organization leaders’ role in organizing employee behavior to include motivating political activity. It would also need to account for the changed incentives for union leaders in tripartite industrial relations arrangements. Union leaders typically occupy more powerful, satisfying, and greater-stature positions in corporatist (relative to a business-unionism) structures, creating a schism between their interests and those of some of their members. Combining more complex workers and their agents with a model of democratic government leader behavior, especially focusing on the mediation of group rent-seeking activity, would produce powerful results. But, given its potential to divert the analysis from its principal task of explicating the economic consequences of permitting workers to pursue their own best interests, the wedding of rational political behavior to the OJB theory is left to others.
 

	[←32]
	 The government’s power to tax funds the income-support and other spending programs, creating redistribution of income and an increasing tax wedge between real-wage cost to firms and real-wage received by workers. Higher unemployment insurance and tax wedge both increase the natural rate of unemployment. (See Phelps, 1994). In effect, corporatism internalizes large parts of government economic policy, which is exogenous to industry-wide, business-union bargaining.
 

	[←33]
	 The union’s goal to take labor out of the market, a result greatly desired by most workers, is implicitly shared (because of its wide popularity) by most elected governments.
 

	[←34]
	 Social compacts in TVGE models do not motivate nominal wage cuts. More generally, this introductory version of TVGE macro theory ignores practitioner evidence on reference-standard heterogeneity, i.e., that the investment required to convince workers to accept revisions in established wage norms is frequently contingent on which reference standard is being violated. The best-alternative-job comparison provides no latitude to management. Firm survival requires at least matching employee opportunity costs. Workers’ attachment to interpersonal comparisons also appears to be particularly strong, indicating that they interpret violation of this class of reference standards as an overt, hostile action by management. By contrast, to most workers, violation of intertemporal reference standards reflects more passive management behavior. Permitting inflation to gradually erode real employee living standards is seen as an act of omission by the firm, less offensive than the act of commission needed to cut relative wages. Reference-standard heterogeneity obviously matters to the firm. Recalibration of Ҝj rooted in interpersonal comparisons requires relatively more investment in convincing employees to accept the wage-policy change as well as more hard evidence of prospective job losses than do reference-standard revisions that alter intertemporal comparisons. A more detailed OJB model predicts that relative wage cuts would be rare, occurring much less frequently than wages that are less than fully adjusted for consumer price inflation. Moreover, workplace heterogeneities help explain differences in costs to the firm from the various types of actions taken to reduce cooperative effort. Most notably, organized work stoppages typically inflict more damage than spontaneous activities. The introduction of such heterogeneities would significantly enhance the explanatory and predictive capacities of GWET and should be on the agenda for future research. 
 

	[←35]
	 The corporatist policy responding to adverse terms-of-trade shifts is a tough sell to workers because it requires them to revise their established intertemporal reference standards.

	[←36]
	 It is consistent with the analysis that, across countries, collective-bargaining centralization and wage dispersion have been negatively correlated. (See OECD, 1997, Table 3.5.)  Flanagan (1999) calls that the “one durable relationship” between macroeconomic results and industrial-relations arrangements. (p. 1163) 

	[←37]
	 Additionally note that relatively large nonmarket-wage sectors considerably complicate the measurement of wage rents. Labor rent is defined as the ratio of the wage paid to the market-determined rate and tracks the efficiency of labor markets. As Φ approaches unity, however, the concept of a market wage becomes increasingly abstract and difficult to observe. Empirical work on wage rents, especially in continental Europe, must be done with considerable care.
 

	[←38]
	 A recent, ambitious study of nominal and real wage rigidity across 14 countries in the European Union found that (a) the incidence both types of nonmarket labor pricing is “quite substantial”, (b) downward rigidity of real wages, suggesting explicit or implicit indexing to price inflation, is more prevalent in euro-member states than is nominal stickiness; and (3) that the U.S. and the U.K. also experience substantial downward wage rigidity but have a larger incidence of nominal than real rigidities. To reiterate, collective bargaining in the euro-zone tends to be more centralized, in order to accommodate active government participation, than bargaining in North America and Britain bargaining, which is characterized by passive government intervention.

	[←39]
	 It is telling that the European Monetary Union is understood to have been putting substantial pressure on established wage rents in the wealthier European countries. From Calmfors (2001, pp. 7-8): “… a common currency reduces both transaction costs and exchange-rate risks with international payments, and therefore leads to both more trade and foreign direct investment (FDI). Another reason is that international price comparisons are facilitated. As a consequence, product demand should become more price-elastic.”

	[←40]
	 Indeed, a version of TVGE macrodynamics could focus the high-wage venue wholly on union-employer rational exchange and microfound a weaker MWR Channel that still links nominal disturbances and involuntary job loss. The less ambitious model, however, would badly understate the capacity of specialized economies to generate a fundamentally distinct venue of exchange characterized by meaningful wage rigidity, limiting readers’ understanding of the nature macro stabilization challenge with the advent of modern corporations.
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	CHAPTER EIGHT

	ECONOMIC MODELING OF MANAGEMENT

	 

	TVGE modeling provides a much more robust role for management than does its SVGE counterpart, in which markets do all the heavy lifting. The generalization of exchange is predicated on the existence of large bureaucratic corporations. From that platform, managerial input is further enhanced by the introduction of a broad range of information costs and imperfections, imposing discretion on firm decision-making with respect to an imposing set of tasks. Familiar examples include the design and implementation of human-resources systems, identifying and responding to the variety of hold-up problems associated with sunk-capital investment, and the use of advertising and other marketing techniques to differentiate products and generate pricing power.1

	 

	The analysis has already used inherently costly, asymmetric information about employee behavior to motivate management’s construction of wage incentives and, more generally, a complex of workplace-exchange mechanisms. Convincing employees to adopt the firm’s goals as their own is a task broadly recognized by practitioners, as a result of generations of learning-by-doing, to be crucial to profit-seeking. After introductory comments on the general role of costly, imperfect information in economic theory, this chapter will elaborate on the rational management of employer-employee exchange, where the meaning of “employer” will range from middle-management (who deal with production and nonsupervisory workers) to equity owners (who elect directors who, among other responsibilities, select and provide oversight of the CEO).

	I.  Costly Imperfect Information

	Fundamental question.  Why do firms exist? Ronald Coase (1937) famously forced that fundamental question on (initially) disinterested economist colleagues. Responding adequately opens up powerful avenues of research that inform our understanding of the nature and practice of management in highly specialized economies. The nature of firms is particularly consequential for mainstream SVGE modeling that has been investigated, in some detail, in this eBook. The organization of a substantial share of global economic activity into large firms fundamentally challenges the strong SVGE theorem that market prices are a Pareto-efficient measurement and information-transmission mechanism. (See, for example, Hayek (1945).) If market pricing is indeed always Pareto optimal, its spontaneous measurement and transmission of incentives cannot be rationally displaced by intentional information gathering and processing inside firms. The literature’s answer to Coase’s question is that spontaneous (market) and intentional (intra-establishment) information measurement/transmission systems are both inherently imperfect and costly. Circumstances, general and particular, determine the relative efficiency of each and, therefore, the rational boundaries between the firm and the marketplace.

	 

	While intentional information systems constructed and operating inside firms have no place in mainstream SVGE modeling, they have not been wholly ignored by economists. Relevant modern work appears to have been pioneered by Monsen and Downs (1965), who identified a large-corporation problem set rooted in information gathering and dissemination: separation of ownership and control, risk aversion, expense preference, information bias, and manager satisficing in place of optimizing. Somewhat later, Alchian and Demsetz (1972) influentially examined another part of the elephant, arguing that information and other inseparabilities inherent to team production require intentional, nonmarket measurement systems. Reinterpreting their message in the language of TVGE modeling, market pricing cannot cope with workplace information costs and asymmetries associated with employer-employee exchange in complex, specialized production environments.

	 

	Workplace exchange.  The eBook has demonstrated, within the formal economic method, what practitioners have long understood: Voluntary workplace exchange, a global activity set that has increasingly acquired significance since the second half of the 19th century, is intentionally organized by management in order to deal with a broad class of labor pricing and allocation that, as a result of information-acquisition and job-routinization problems, is beyond the efficient reach of the marketplace. Richard Nelson (1995, 2003), working through the significance of such intra-firm transactions, insightfully separated technology into two classes. First is physical technology, captured (frequently badly) by standard-form production functions. Second is social technology, which organizes cooperative behavior and includes the rule of law, the development and use of money, and joint-stock corporations.

	 

	The intentional configuration of workplace exchange requires explicit human designers. Early in the Second Industrial Revolution, management confronted a nonintuitive learning curve as firms became larger and more complex. Modern best-practice administration of workplace exchange developed via experimentation, an ongoing process motivated by simultaneous employer profit- and employee utility-seeking. Continuous-equilibrium workplace modeling has extended the formal economic method to modeling the LEV management function, helping to better integrate the uncomfortably inconsistent literatures of economics departments and business schools.2

	 

	So far in this manuscript, in order to simplify the presentation of an unfamiliar class of economic modeling, workplace-equilibrium theory has been restricted to the on-the-job behavior of nonsupervisory production workers. Exogenous formal workplace organization has been assumed, and the interests of the firm’s leadership and shareholders are posited to be congruent. As a result, introductory TVGE modeling has arbitrarily restricted LEV employers’ latitude to influence employee OJB, suppressing much that is interesting in management conduct.

	 

	The restriction, not surprisingly, was useful. Theories become unwieldy, and less productive, when attempting to capture too much detail. The simple workplace model, by augmenting market transactions with rudimentary optimizing intra-firm exchange, powerfully increases the explanatory and predictive capacities of formal economic modeling. In a nontrivial number of circumstances, however, explaining and predicting labor pricing and use is enhanced by a richer treatment of rational management behavior. Outlining such treatment is the task of this chapter.

	 

	In two-venue macroeconomics, as constructed so far, LEV management has been restricted to two interrelated classes of endogenous labor-related decision rules:

	
		The labor-capacity decision, i.e., maintain/increase employment, layoff workers (with or without recall rights) with the expectation that the job reduction is temporary, or permanently downsize jobs (including closing relevant facilities); and

		The labor-pricing decision, i.e., pay the established efficiency rate unless ongoing job destruction has convinced employees to rationally recalibrate their reference standards (Ҝńj) and accept (with unchanged OJB) reduced wages.



	This chapter’s more detailed treatment of optimizing management expands the set of TVGE endogenous variables to include: (a) OJB monitoring, (Źɱj(t)); (b) management credibility, especially with respect to the likelihood of job destruction; (c) workplace organization, especially with respect to its implications for the rational calibration of Ҝj; (d) nonpecuniary job benefits; (e) design of compensation packages; and (f) likelihood of promotion (incorporating tournament theory into two-venue modeling).

	 

	To anticipate the overall outcome, greater LEV management endogeneity does not reduce the central role of employee reference standards, does not compromise the simultaneous determination of labor pricing and worker OJB, does not return wage determination to the marketplace, does not eliminate meaningful wage rigidities, and does not microfound the fine-tuning of wage rents over the business cycle. The expanded analysis does make management modeling more intuitive and powerful, better delineating management’s influence on macro efficiency while maintaining analytical roots in the bedrock formal economic method. Overall, the rigorous analysis of a broader range of management behavior reinforces the value of separating economic exchange into distinct large- and small-establishment venues, each with its own decision rules, constraints, and transaction mechanisms. Relative to mainstream SVGE modeling, TVGE provides a much more useful bridge between formal economic modeling and the huge literature on best-practices management.

	 

	The remainder of this chapter is divided into five parts. First, the trial-and-error development of the modern best-practices approach to the management of large-establishment worker OJB is summarized. In the second section, management of employee behavior in the two heterogeneous venues is outlined from the perspective of the formal economic method. In the third section, LEV human resource practices are elaborated. The section is the chapter’s longest, reflecting the inherent complexity of rational management in the circumstances of costly, asymmetric workplace information. Fourth, the relation of TVGE modeling to both modern organization theory, rooted in the innovations of Ronald Coase and Herbert Simon, and to “personnel economics”, most closely associated with the extensive work of Edward Lazear, is acknowledged. The former closely links workplace equilibrium to the foundational literature on firm existence and rational boundaries while the latter provides a useful analytical benchmark for the formal economic modeling of management behavior. Finally, the key ideas are summarized.

	II.  Evolution of Large-Establishment OJB Management

	Equation 2.3 identified, and then assumed away, an especially important function for management. Specialized, large departments, universally present in large firms, are tasked to sufficiently identify the establishment’s various modal workplace-exchange relations (WERs) to enable payment of its unit-cost minimizing labor prices, i.e., the efficiency wage that maximizes Źj/Wj.

	 

	In the now familiar story, WER identification was greatly complicated by the Second Industrial Revolution, which required “new corporate forms” (Alfred Chandler’s term). 3 In the new class of establishments, management is tasked with a variety of functions that SVGE analysis, in what turns out to be a most consequential simplification, assumes away. It is not surprising that making sense out of WERs, rooted in axiomatic worker preferences and manifested in collectively observable OJB, proceeded in fits and starts. Labor management passed through drive-system and scientific-management phases before arriving at the equity-based human-resource paradigm (designed to elicit employee acceptance of employer goals) that now dominates large-scale, complex production throughout the world.

	Drive System

	The infamous “drive system” was most characteristic of large-firm labor management in the nineteenth century. At the onset of industrialization, it was typical for foremen to act as permanent subcontractors, hiring, supervising, and paying their work crews. Firm owners kept no employment records, dealing only with foremen. The approach featured close worker oversight, arbitrary treatment, bribery, abuse, and the absence of employee rights. From Sanford Jacoby (1994, p.343): “The fear that the drive system aroused ultimately was founded on the threat of dismissal. The foreman was free to utilize the discharge as he saw fit, and discharges were liberally meted out. The threat posed by dismissal depended on labor-market conditions….” The drive system is recognized to have much in common with the Shapiro-Stiglitz (1984) shirking theory, which has become SVGE theorists’ default model of worker behavior. (See Chapter 9.)

	 

	As establishments became larger and work tasks more specialized and integrated, with much faster throughput time, the close supervision of the drive system increasingly became less effective. Moreover, the SVGE-consistent approach was sufficiently maligned to have become a national social-policy issue, motivating in the United States high-profile Congressional hearings. The drive system, as firms learned more about workers and specialized workplaces, was over time recognized to be rooted in a fundamental misperception of employee preferences and, as a result, to be ultimately inconsistent with firm profit-seeking.

	Scientific Management

	“Speedy” Taylor.  Scientific management was famously developed by Frederick Taylor (1911) in order to facilitate the transition from the drive system. (The nickname “Speedy”, while predating scientific management, is evocative of his life work.) Taylorism was a revolutionary approach to managing labor as tasks became increasingly specialized and workplaces more complex in the aftermath of the Second Industrial Revolution. Peter Drucker, perhaps exercising some dramatic license, once suggested that Taylor’s work is “… the most powerful as well as the most lasting contribution America has made to Western thought since the Federalist Papers.”4

	 

	Scientific management applies systematic measurement to the firm’s associated problems of how to better calibrate the Workplace-Exchange Relation and how to improve Źɱ. Taylor conducted his experiments with a stopwatch, timing workers’ movements and rest pauses. Selection criteria were established to place workers in jobs for which they are most suited. They were then instructed in the most efficient methods to use in their work tasks. He introduced time-and-motion studies into manual employment and helped design the devolution of complex labor processes into simple, repetitive tasks. Taylorism provided early blueprints for class-I jobs, which as described in Chapter 2 tend to be characterized by monotonous routinization. The innovation fits comfortably into both the SVGE and TVGE model classes.

	 

	Fair treatment.  Unlike mainstream economic theorists, however, Taylor importantly recognized that labor management was not wholly a problem of efficient worker supervision (Źɱ), opening the door to a deeper understanding of OJB. He argued that, even with optimal oversight, cost-efficient production requires worker cooperation. From Stessin (1960, p. 5): “Taylor called for a ‘mental revolution’ by management in its attitude towards the workforce. He argued that if employees were to be won over to scientific management, they must have the assurance of fair treatment by the employer. This meant that management must voluntarily adopt new concepts of boss-worker relationships. [For example] the supervisor must abandon his prerogative of ‘instant dismissal’ and substitute ‘just cause’ as the standard for separation from a job.” The stopwatch-carrying developer of time-and-motion studies recognized, as a result of his experience in many different workplaces, that labor contracts are inherently incomplete and that employees ubiquitously, and strongly, prefer fair treatment from management. Through a lifetime of experience at the dawn of industrialization, Taylor eventually identified the essential key to many modern economic puzzles.

	Equity-Based Human-Resource Management

	Chapters 1 and 2 cited the 1927-1932 study conducted at the Hawthorne plant of the Western Electric Company in the United States, which in retrospect can be understood as a turning point in large-establishment management’s learning curve on employee behavior. The results showed that, with respect to WERs and the determination of Źj, attitudes of individual workers and the role of informal work groups are critical. The central question changed from the design of the work environment to how to induce employee cooperative effort.

	 

	As firms’ understanding of the nature of employees and specialized workplaces continued to progress, Taylor’s “mental revolution”, not his stopwatch, carried the day. Experience had produced the ubiquitous management conclusion that employees strongly prefer fair treatment and that their preference for equity critically influences Źj whenever direct OJB supervision is limited. Anticipating later findings of behavioral economists, the extensive literature documenting worker behavior has long indicated that interpersonal and intertemporal comparisons of wages and working conditions play a central role in employee satisfaction. As indicated by the evidence summarized in Chapter 10, LEV management have recognized the importance of reference wages and implicitly adopted the specification of instantaneous worker utility of Chapter 2:

	(8.1)      max Ú(C,Lo,W/Wn), 
  Ź     such that(ΔÚ/Δ(W/Wn)│W≤Wn)>0.

	 

	The growing understanding of both worker preferences and the nature of large, specialized workplaces motivated the increasing reliance on professional, centralized personnel management. The altered approach initially resulted in more regularized employment relationships, welfare benefits, and paternalism (the “American plan”). Those interim practices eventually evolved into the modern equity-based human-resource method, promoting voluntary acceptance of management goals, that dominates in large, specialized establishments today.5

	 

	The nature of contemporary workplace mechanisms of exchange is no secret. Large-firm human-resources departments are responsible for identifying worker preferences and predicting their responses to personnel policies, including labor-pricing decisions. Particular attention is paid to job satisfaction. The evidence shows that department administrators, in consultation with senior management, use wage-setting practices that rely more on job-evaluation programs (maintaining established interpersonal reference standards) than on market-wage surveys. Jobs are defined with associated rates of pay; ports of entry for new hires (typically less desirable positions) are typically used; rules (providing a key role for seniority) governing the internal access to more desirable jobs are designed and implemented; formal grievance procedures are established. Due-process rules (especially with respect to discharge for cause) are the norm, effectuating “…standards of equity that a competitive market cannot or does not respect.” (Doeringer and Piore (1971), p.29.) Another important reason that managers care about nonunion worker satisfaction is the threat of formal organization, which in the United States depends on the outcome of NLRB-supervised workplace elections.

	III.  Management of Employee Behavior

	Small Establishments

	Rational SEV firms seek to influence employee choices largely along two dimensions: (i) managing worker on-the-job behavior in order to minimize unit labor costs (Wk/Źk) and (ii) managing voluntary turnover in order to optimize any nonzero specific human capital. Management of small establishments, where direct supervision of employees is relatively unhampered by workplace-information problems, is less complex than in large establishments.

	 

	Worker supervision.  A simple model introduces endogenous small-firm OJB monitoring into formal economic analysis:

	(8.2)      Źɱk=ƒ(Šk), such that ΔŹɱk/ΔŠk>0,

	where Š denotes firm real outlays on workplace supervision. It follows that short-run (constant-capital) production is:

	(8.3)      Xk=Xk(Hk, Źk, Źɱk), such that ΔXk/ΔŠk≥0.

	The familiar optimizing condition for the profit-seeking firm equates the marginal value product of supervision to its unit cost.6

	 

	Optimal OJB monitoring is influenced by the cost of supervision and its effectiveness, which in workplace-equilibrium analysis is decreasing in workplace size as team production and specialization degrade the information that supports management’s capacity to apportion productivity among synergistically interacting employees. In small, especially owner-managed, firms, workplace oversight is frequently a joint product with other duties, implying low-cost, effective supervision. This is not a new idea. From Alfred Marshall (1891, p. 284): “The small employer has advantages of his own. The master’s eye is everywhere; there is no shirking by his foremen or workmen, no divided responsibility, no sending half-understood messages backward and forward from one department to another.” (For more on monitoring, see below.)

	 

	Managing quits.  The second class of management tasks is an exercise in rational human-capital investment. The analysis is familiar and requires no more than a brief summary.7 Given that SEV worker discretionary workplace behavior is held constant by effective monitoring, the difference between a veteran employee’s labor-services input and the input of a (market-homogeneous) new hire, denoted by ή, is:

	(8.4)      Źik((ΈQ/H)ik+(ΈG/H)ik+(ΈS/H)ik)−Źήk((ΈQ/H)ήk+(ΈG/H)ήk)=Źk(ΈS/H)ik.

	The notation was introduced in Chapter 2 and is defined in the Glossary. The replacement of a veteran worker with a new hire implies the loss of specific human capital for both the employee and the firm. For small establishments, (ΈS/H)k is posited to be a modest amount, intuitively representing hiring and simple training costs. Those costs, once amortized, can fund only a small nonmarket wage premium, with which the firm manages its voluntary labor turnover.8

	 

	The firm’s profit-maximizing labor pricing is Wk>Wm, reflecting the rational payment of a small nonmarket wage differential (γok):9

	(8.5)      Wk = (1+γok)Wm. 

	Given a reasonable distribution of work-leisure preferences in the kth workforce, the small size of γo implies that it is in practice dominated by other determinants of the employee intertemporal job-attachment decision rule, making the simple model consistent with substantial turnover.

	 

	Workplace equilibrium.  Rational workplace exchange for SEV establishments is governed by:

	(8.6)      Źk=Źk(Wk,Wm,Źɱk), such that if Wk≥(1+γok)Wm,
((ΔŹk/Źɱk)/(ΔWk/(1+γok)Wm))<1.

	Effective worker monitoring suppresses labor’s capacity to spontaneously establish and enforce interpersonal or intertemporal reference standards, resulting in bundled OJB. The bundled class of workplace exchange mandates market wage-taking, with the small γok adjustment, by profit-seeking management; and workplace equilibrium (reflecting rest points in the space of both employee and employer decision rules) occurs at Źk=Źɱk, Wk=sup Ҝk=Wak=(1+γok)Wm.

	 

	The labor market cannot directly measure Źk. But, given bundled OJB, that limitation does not much matter. Optimizing worker behavior produces unit labor costs that are strictly greater than ((1+γok)Wm)/Źɱk throughout the range of available nonmarket wages (Wk>(1+γok)Wm). The profit-seeking firm, therefore, effectively gauges its labor input (ŹɱkHk) by employee hours alone; and hours can be measured and priced in the marketplace.

	 

	Antoine Augustin Cournot, the nineteenth century French mathematician and economist, famously argued that, as firms become small relative to the market, their capacity to influence product pricing disappears. In the 21st century, generalizing exchange has identified a significant companion characteristic. As firms become (absolutely) small, their employees’ capacity to influence their wages disappears. The marketplace’s ability to govern product and factor pricing depends substantially on production scale, drawing uncomfortable attention to the problematic design of economic models that suppress technological heterogeneities.

	Large Establishments

	It has been demonstrated that, for large establishments offering class-I jobs, workplace exchange is rationally unbundled:

	(8.7)      Źj=Źj(Wj,Wnj,Wm,Źɱj), such that 
if Wj ∈ [Wnj,Wm], (ΔŹj/Źnj)/(ΔWj/Wnj)>1.

	The employer and their employees simultaneously optimize labor pricing (at Wj=Wnj=supҜj>Wm) and worker OJB (at Źj=Źnj). Profit-seeking management pays wage rents, resulting in job rationing.

	 

	Worker firm-specific human capital, the high incidence of which is characteristic of LEV firms, is embodied in labor hours only in the employing establishment, making ΈSj independent of employees’ market-opportunity cost. Optimizing management rationalizes its labor input along the two familiar dimensions:

	
		Optimizing (ΈS/H)j by managing employees’ voluntary turnover; and

		Optimizing (Ź/H)j by managing workers’ on-the-job behavior.



	 

	Managing voluntary turnover.  The first class of management tasks is familiar from insider-outsider theories. In workplace-equilibrium theory, if employee discretionary OJB (Ź) remains constant, the difference between a veteran employee’s labor-services input and the input of a (market-homogeneous) new hire, denoted by ή, is:

	(8.8)      Źj((ΈQ/H)j+(ΈG/H)j+(ΈS/H)j)−Źήj((ΈQ/H)ήj+(ΈG/H)ήj) =Źj(ΈS/H)j.

	The replacement of a veteran worker with a new hire implies the loss of specific human capital for both the employee and the firm. For large establishments, (ΈS/H)j represents the firm-specific knowledge necessary to support specialized production and is intuitively posited to substantially exceed (ΈS/H)k. 10 The rational response is to pay a small wage premium:

	(8.8)      (1+γok)Wm<(1+γoj)Wm≤G(t)Wm.

	Replacement costs in the jth-venue, once amortized, help fund significant nonmarket wage premiums that reduce (non-retirement) inefficient voluntary turnover.

	 

	In the most important implication for the proper management of (ΈS/H)j, the specific human-capital wage differential that discourages voluntary turnover in small firms is typically redundant in large, specialized establishments. It is subsumed in the larger nonmarket wage rent (Gj(t)=Wnj(t)/Wm(t)=GTj(t)+GVj(t)) that results from optimizing employee-employer behavior in the circumstances of costly, asymmetric workplace information and consequent agency problems. In the model, as in practice, voluntary turnover is much lower in large, specialized establishments than in small firms.

	 

	Managing behavioral efficiency.  Formal workplace analysis assigns a critical role to the wage-rent variant of the classic hold-up problem. It has been demonstrated that, as part of the ongoing employer-employee contest over residual rents, large-establishment management rationally invests in efficiently responding to the importance workers’ attach to Ҝj. Less emphasized in the macroeconomic analysis, firms also invest in the capacity to influence the calibration of Ҝj.

	 

	Workplace-equilibrium modeling has identified two classes of actions that introduce malleability in Ҝj and, therefore, unit labor costs:

	
		Employment downsizing, eventually inducing employee Ҝj recalibration (derived from intertemporal choice balancing wage rents and jobs); and

		Technical change, broadly defined to include innovations in (a) products and production processes, (b) management methods and procedures for organizing employee OJB, and (c) contract design.



	Technical change, typically held constant in workplace-equilibrium modeling, can alter workers’ capacity to develop and maintain interpersonal and intertemporal reference standards and is at the heart of a more fulsome examination of the rational management of labor input in large establishments offering class-I jobs.

	IV.  More on Management in Large Establishments

	The rational management of large-establishment worker OJB produces some of the most consequential nonmarket behavior in economic analysis. The formal modeling of that behavior is divided into four parts. First, workplace reference standards (Ҝj) are provided the larger context of social capital, an established and useful concept in sociology. Social capital is used to help understand workplace mechanisms of exchange and firm policies with respect to OJB supervision and voluntary turnover. Next, the firm’s employment policy is examined with particular attention to the incentives it generates, covering downsizing, management investment in workers’ trust, change of control, and the role of labor productivity growth.

	 

	In the third part, attention turns to relevant technical change. Technical characteristics that hinder the establishment and maintenance of interpersonal and intertemporal reference standards are reviewed, and product, process, and workplace-organization technological change and its effect on the management of employee OJB are outlined. Fourth, contract-design technology is illustrated by piece-rates, gain-sharing, and two-tier wage structures, followed by a section on the record of limited of workplace innovations. In closing, the significance of reference-standard heterogeneity is briefly summarized.

	Workplace Social Capital

	Social capital.  Firms encountering unbundled OJB rationally seek to manage workplace specific capital (Ҝj), which is an unfamiliar concept to economic theorists. The basic idea, however, has engaged scholars in other disciplines. In an article that stimulated substantial interest outside economics, the late James Coleman – a rational-choice sociologist – modeled a more general process, which he named social capital formation. Characteristics of social capital include being part of a group where (a) members are trustworthy, fulfilling obligations and meeting expectations, (b) networks transmitting valuable information are formed, and (c) a set of success-oriented group norms and sanctions to enforce them are established. (See Coleman (1988).) In a nod to the substantial work done by sociologists on spontaneous organization, workplace social capital is used synonymously with Ҝj.11

	 

	Joel Sobel (2002) has provided a summary of the analysis, albeit nascent, of social capital by economic theorists, using a concise working definition: “Social capital describes circumstances in which individuals can use membership in groups and networks to secure benefits.” Ҝj is understood to be an establishment-specific, workplace application of the social-capital concept. Laurence Prusak and Don Cohen (2001, p. 92) conducted a three-year study of managerial activities designed to influence social capital formation, identifying its strong link to firm-specific human capital: “Organizations live by their social norms and values. ‘The way things are done around here’ and ‘what we care about’ define organizational identity and functioning. Organizations with high social capital have strong norms of cooperation. When employees are faced with adversity or opportunity, their knee-jerk impulse is to pull together.”

	 

	Workplace-equilibrium modeling has adapted the social-capital framework to the formal economic method of optimizing, price-mediated exchange. Rational employees spontaneously establish and propagate group reference standards and, in appropriate circumstances, revise them. The exclusion principle limits workers’ capacity to alter the norms that govern workplace behavior. But, given sufficient incentive and organizational help from management or a union, Ҝj can be recalibrated.

	 

	Mechanisms of workplace exchange.  Labor pricing in the large- and small-establishment venues is the outcome of exchange-mechanism sets that greatly differ. Those mechanisms settle prices and arrange what is exchanged for what, where the exchange occurs, and when. It is useful in the context of management modeling to briefly review the earlier analysis of the intentional mechanics of workplace exchange.

	 

	Small firms have been shown to rely on labor prices resulting from market discovery. In specialized, large establishments, by contrast, workplace exchange is formally managed by intra-firm institutions that are shaped by unbundled OJB as well as inherent moral hazard. Workplace mechanisms that arrange and price the fundamental exchange of worker cooperative effort (job inputs) for monetary and nonmonetary compensation (job outcomes) are readily apparent. Departments specializing in human resources and wage administration, operating under the direction of senior management, are never absent in large establishments.

	 

	A critical responsibility of those corporate specialists is to understand the firm’s employees, both their preferences and their capacity for (adverse) feedback with respect to management decisions. The task is to identify the relevant Workplace Exchange Relation of the early efficiency wage theorists. Within the context of the firm’s working model of its employees, the departments set wages and formulate/implement formal workplace rules, perhaps in a bargaining framework with a union. The optimizing activities have differing periods. Adjusting wage and benefit schedules is typically an annual exercise, while the administration of workplace rules occurs day-to-day. Particular attention is paid to job satisfaction. The evidence shows that department administrators, in consultation with senior management, use wage-setting practices that rely more on job-evaluation programs (maintaining established interpersonal reference standards) than on market-wage surveys. Jobs are defined with associated rates of pay; ports of entry for new hires (typically less desirable positions) are typically used; rules (providing a key role for seniority) governing the internal access to more desirable jobs are designed and used; formal grievance procedures are established. As noted, due-process rules (especially with respect to discharge for cause) are the norm, effectuating “…standards of equity that a competitive market cannot or does not respect.”12

	 

	From John Dunlop (1988, pp. 47-48): “Every workplace of size that persists over time develops and in turn is governed by its industrial relations system. Such a ‘web of rules’ emerges irrespective of labor organization or collective bargaining; no continuing workplace is ever truly unorganized. While there are literally scores of these rules in any workplace, the following headings provide some indication of their principal features: (1) Wage level and job classification structure and method of wage payment; (2) Fringe benefits: holidays, vacations with pay, health and welfare, pensions, et cetera; (3) Internal labor market movements: hiring, transfers, promotions, temporary layoffs, leaves, permanent layoffs, retirement; (4) Hours and shifts, overtime and premiums; (5) Manning rules; (6) Safety and health; (7) Discharge and discipline; (8) Dispute resolution procedures; (9) Status of worker and management (and government) organizations and representatives; (10) Special rules shaped by the particular technology or markets.”

	 

	Worker supervision and quits.  Large-establishment workplace information costs and asymmetries imply inherently imperfect monitoring, providing latitude for workers to vary their OJB in the pursuit of their own interests and making the duties of management more complex. Costly, unbalanced workplace information is posited to restrict the productivity of direct monitoring sufficiently that firms do not use it as a primary OJB constraint, relying instead on indirect incentives (including wage rents) to influence worker behavior.

	Employment Policy

	Job destruction.  Management’s optimal employment policy plays a central role in dynamic workplace equilibrium and was modeled in Chapter 3. Here, it is sufficient to outline the moral-hazard problem that limits the effectiveness of the job-destruction threat to induce Ҝ malleability.13 Downsizing programs, and the inadequate nonstationary residual rents that motivate them, provide management an opportunity to shape worker expectations with respect to their employment and income in the attempt to encourage recalibration of established workplace reference standards.

	 

	More activist strategies attempting to manage the hold-up problem, however, are constrained by moral hazard. Given information asymmetries, the different goals of employees and their employer necessarily limit mutual trust.14 Wage cuts that reduce unit labor costs require careful planning and execution to assure that the workforce is amenable. Management does not expect changes in established workplace reference standards in response to high-frequency fluctuations in nominal product demand.15 Given more time to influence Ҝ, the firm still must provide its inherently distrustful, myopic employees substantial, clear evidence of sizable and permanent job loss before they conclude that their wage rents are irrationally large.16 Meanwhile, the firm may be cutting other costs – curbing investments in research, plant, equipment, training, marketing efforts, and so on – to protect its near-term residual rents and market valuation.

	 

	Investing in credibility.  The workplace-equilibrium analysis has identified an omnipresent management strategy in large establishments to ameliorate moral hazard by building trust among its employees and thereby increase its capacity to influence OJB and the calibration of workplace social capital (Ҝ). The strategy’s centerpiece is general investment in equity-based personnel practices, recognizing the central role of fair treatment in the evolution of human preferences. (See Montague (2006).) It follows that profit-seeking firms design workplace rules to promote fair treatment in compensation, promotion, layoffs, and other elements of job outcomes and inputs. Monitoring plays a subsidiary role; discharge for cause is a rare, near-judicial procedure.

	 

	Management’s expected returns from greater influence over workplace social capital are increasing in labor rents. Rising wage premiums put upward pressure on job-loss probabilities resulting from management strategic choices: substituting capital for labor, moving the production establishment to more hospitable market circumstances (including out of the country), and outsourcing labor functions to vendors with lower costs. Those response classes will be considered in more detail below; for now, suffice it to note that, absent substantial management credibility, there is a lagged acceptance by workers of the likelihood of substantial job downsizing.17 Ҝ flexibility is frequently too little, too late – and workplace morale too damaged – to save many jobs.

	 

	Change of control.  Returns from management investment in influencing Ҝj improve when there is a change in control of the firm. Acquisitions and mergers, as well as corporate break-ups, produce pervasive job insecurity within organizations, providing a window of malleability in the calibration of workplace social capital.

	 

	Instant downsizing credibility helps explain why take-over specialists can offer market-price premiums for their targets. Equity-market valuations are rooted in cash flows that are restricted by a hold-up problem rooted in established Ҝ. New management has more latitude to alter workplace standards and operate the establishment more efficiently. The more robust cash flows frequently become the basis for an IPO, completing the cycle.

	 

	Role of productivity.  A condition of workplace equilibrium in large or effectively unionized establishments is the payment of variable, typically substantial, wage rents (Wnj>Wm). Managers in such circumstances still have room to manage. The analysis emphasizes that profit-seeking firms are interested in unit labor costs, not labor prices. Once employees are receiving nonmarket reference wages, productivity growth becomes an especially important channel for controlling labor costs.

	 

	Firms rationally invest in retaining the capacity to manage productivity, including the introduction of capital equipment, new technologies, novel workplace organization, and downsized (or outsourced) operations. For example, managements rationally invest in raising the costs of union organization campaigns. Non-union large firms often pay wage rents that are consistent with relevant union reference standards (and adopt equity-based work rules and practices) in order to discourage formal workplace organization and protect their latitude to manage labor productivity and its effect on unit costs.

	Technical Change: Factors Hindering Ҝ Investment

	Investigating the role of technical change highlights the process of establishing and maintaining Ҝ. Workplace-equilibrium modeling has identified a primary set of interrelated factors that hinders (to a greater or lesser degree) the spontaneous adoption and maintenance of workplace reference standards:

	
		Work establishments that are small;

		A low ratio of firm-specific to general human capital, making new hires more easily substitutable for veteran employees;

		Production functions that are separable with respect to the contribution of individual workers, reducing the synergistic task performance;

		Production that accommodates technological advances in worker supervision (Źmj), e.g., recording systems that effectively monitor call-center employees;

		Class-II jobs in which employees derive relatively substantial satisfaction from their performance of work tasks; and

		Work establishments that have experienced substantial permanent job loss or, more generally, a significant increase in employee perceptions of job insecurity.



	 

	A secondary set of factors that tend to hinder Ҝ establishment and maintenance also follows from the analysis:

	
		Greater management credibility with its employees;18

		 Firms that are recently established and non-union, having accumulated relatively modest workplace social capital;

		Types of general human capital experiencing relatively rapid growth in market-opportunity costs, dominating other (interpersonal and intertemporal) reference standards; and

		Creative exploitation of employees’ inherent desire for equity.



	 

	In workplace-equilibrium analysis, technical change reducing establishment size, increasing production-function separability, enhancing workplace monitoring, decreasing factor specificity, raising the incidence of inherently satisfying work tasks, creating new firms and skills, making management more credible with employees, or increasing job insecurity diminishes workplace hospitality to spontaneous worker investment in and maintenance of Ҝj. In economies experiencing sufficient incidence of such technical change, rational labor pricing (in the absence of government-dominated centralized collective bargaining) becomes less accommodating to rents and downward rigidity, improving macroeconomic efficiency.

	Technical Change: Product and Process Innovations 

	Wage behavior, on average, was not the same before and after the industrial revolution. And, albeit more modestly, it will not be the same after the information-microelectronic revolution occurring today. For example, Carnoy (2000, p.56) concluded that the new micro-electronic technologies have created a new class of workplace. “Firms demand higher skills, self-programming ability, individual responsibility, and a willingness to work longer hours.” In the language of workplace equilibrium, product and process innovations have in some applications generated an increased ratio of general to specific human capital, greater production-function separability, and more flexibility in work-task performance. Such employment is more easily monitored, more intrinsically interesting, less likely to be long-tenured, and (as a result) less likely to support spontaneous investment in Ҝ. It is additionally unlikely to reach relatively large size.

	 

	Product-market disruption.  Technological revolutions are most disruptive to established firms. New product competitors are created, altering market landscapes. If the capacity of spontaneously organized industry wage-setting practices to influence product pricing is diminished, existing firms will confront greater downward pressure on residual rents, creating the need to reduce costs and eventually downsize.

	 

	Production-process disruption.  By their nature, the new technologies often translate into novel production processes. The information-microelectronic revolution occurring today has produced telecommuters, virtual team members, independent contractors, and laptop-linked traveling employees. An extreme example is the practice of “hoteling” employees who travel frequently, eliminating the one-person, one-desk workplace organization and providing temporary office locations to those who happen to be on-site, which must compromise the capacity of workers to invest in Ҝ. Such (admittedly atypical) organization would both inhibit the establishment of consensus workplace reference standards and make monitoring (Źɱ) more cost-effective.

	 

	More generally, a high ratio of general to specific human capital, the absence of synergistic team production, and significant intrinsic satisfaction from performing (usually self-directed) work tasks inhibit the capacity of many “new-economy” workers to spontaneously establish and maintain equity-based reference standards. Their reference wages (Ҝ) collapse to the best alternative employment reference standards – i.e., the employee’s market opportunity cost. If this class of workers grows large relatively to total employment (an unlikely outcome), macroeconomic characteristics of wage determination would change proportionately.

	Technical Change: Workplace Organization Innovations

	In the spirit of Alfred Marshall, who argued that production depends on land, labor, capital, technology, and organization, innovation can also directly alter the nature of labor management. In particular, novel methods of organizing work or building management credibility can be used to influence the establishment and maintenance of reference standards. Most notably, various types of workplace restructuring, utilizing the increasing body of knowledge about employee preferences as well as the nature, formation and maintenance of Ҝ, can alter effective workplace size and production separability, the capacity to earn nonpecuniary satisfaction, the relative valuation of employees’ fixed characteristics, and the ratio of general to specific human capital.

	 

	Ichniowski et al. (2000, p. 2) placed recent workplace innovations in a historical context: “What these diverse work practices have in common is that they depart from the traditional work systems and labor-management relationships that evolved in the United States out of the ‘New Deal system of industrial relations’. The traditional system is characterized by tightly defined jobs with associated rates of pay, clear lines of demarcation separating the duties and rights of workers and supervisors, decision-making powers retained by management and the channeling of communications and conflicts through formal chains of command and grievance procedures. Current workplace innovations seek greater flexibility in work organization, cooperation between labor and management, and worker participation in the decisions and financial well-being of a company.” Four management strategies illustrate this (workplace-organization) class of technical change.

	 

	Flexible production processes.  Some firms have reorganized production, partly to make work more interesting to their employees. Changes frequently include job rotation and team decision-making. Workplace innovation of this type has a number of variations and names, including “employee involvement”, “quality of work life” and “high-performance work organization”. Gershenfeld (1987, p. 124) provided an early definition: “… a structured, systematic approach to the involvement of employees in group decisions affecting work and the work environment with goals that include reducing product cost, improving product quality, facilitating communications, raising morale, and reducing conflict.” The core idea is that more interesting, self-directed work provides employees greater satisfaction from their jobs, encouraging both working smarter and harder. Moreover, they are less likely to resent a job if they helped design it.

	 

	Within the framework of formal workplace equilibrium, such innovative practices can be understood as attempting to increase the class-II content of jobs.19 Workers in class-II jobs rationally bundle their OJB and lack the capacity to defend interpersonal and intertemporal reference standards. Graham (1995) studied worker behavior at a Subaru-Isuzu factory, which used high-performance work organization. She found that, relative to traditional organization, employees tended to enjoy their work more and to identify more with their employers.

	 

	Outsourcing activities.  Another strategy to hinder investment in workplace social capital is the outsourcing of work functions that are separable from the main operations of the establishment. The 1997 National Establishment Survey found that, since 1992, 38 percent of workplaces had outsourced activities that had previously been done in-house.20 An observable variation of this strategy is to follow outsourcing with insourcing, then outsource again, and so on – an apparently inconsistent strategy that makes sense if management’s implicit goal is to disrupt workers’ capacity to invest in Ҝ.

	 

	Second-class workers.  A number of firms have also learned to exploit the heterogeneous nature of work within their establishments. Some jobs require relatively little firm-specific human capital, while others require substantial sunk investment in knowledge and skill. Building on that difference, some managements have organized separate long-term and short-term classes of employees. Their goal, from the perspective of workplace equilibrium, is to impede the transfer of workplace social capital from veteran workers to those new hires who require less on-the-job training and whose turnover is less costly, introducing more labor-cost flexibility into the firm.

	 

	There are, in practice, two types of second-class workers. First are classic temporary employees, working at one organization but on the payroll of another. Second are contingent employees, who are on the firm’s payroll but their tenure is mutually understood to be temporary; they lack the formal and informal rights of regular workers. Temporary attachment constrains second-class employees’ capacity to invest in sunk workplace social capital. Contact with veteran workers is limited, and regular employees are rationally reluctant to expend the effort to incorporate temporary workers into the informal organization of the workplace. The U.S. National Establishment Survey (sampling units with 50 or more employees), found that 87 percent of those using temporary workers reported their typical tenure to be less than a year.21

	 

	To reiterate, formal workplace economics predicts that second-class employees would be used in those parts of the production process where firm-specific human capital is less necessary and worker tenure can, therefore, be short-term with limited damage to productivity. An implication is that the incidence of firm use of such employees may be high but their share among total workers would be relatively small. The evidence supports that prediction. In the United States, half of all establishments with 50 or more employees used temporary workers in 1997, yet such workers only accounted for about 5 percent of the total workforce.22

	Contract-Design Technology

	Performance pay.  GWET emphasizes technologies in which the output attributable to individual employees is cannot be efficiently measured and, therefore, are not adaptable to the information requirements of piece-rate compensation systems. For example, team production characterizes most large-scale production. Most employees interact productively with colleagues; and most output reflects the contribution of multiple workers. Implicit production functions tend not to be separable into a series of additive functions, each involving only one employee. Available information does not support the assignment of final product reflecting the contributions of individual workers, greatly hampering the construction of an efficient contingent contract.

	 

	Another measurement problem is that it is frequently difficult to observe product quality. Generally, only some attributes of output can be measured accurately, if at all. If important characteristics cannot be measured adequately or in a timely fashion, piece-rate systems are substantially compromised. A pay standard that ignores product attributes that are costly to assess induces rational workers to modify their OJB in order to emphasize the characteristics that are highly compensated, harming the firm’s overall efficiency and profits.

	 

	Piece-rate standards can also be costly to establish because of inherent moral hazard. The pure theory of risk bearing assumes that both parties to the contingent contract have the same information. But the worker typically knows his or her job better than the industrial engineer. The rational employee being paid piece-rate wages, therefore, may game the system, varying his or her OJB, for at least two reasons:

	
		To set a relatively favorable standard when under active observation by the industrial engineer or any other designer of the contingent contract, and

		To control production after the standard has been set so as to not attract the attention of management and risk having the terms of the contingent contract revised.



	 

	Finally, payment based directly on production tends to make employees of the same firm competitive with each other, resulting in behavior that is detrimental to overall establishment efficiency. Generally, consistent with the OJB theory, piece-rate compensation systems appear to work best when work tasks are performed independently of a multiple-employee workplace environment (for example, sales personnel working alone). Lawler cites evidence that piece rates can decrease labor effectiveness when tasks require workers’ cooperation.

	 

	Targeted, high-performance bonuses.  Periodic payments over and above regular salaries, calibrated to particular employee performance, are a complex variant of piece-rates that is typically associated with highly compensated skill sets. The pay strategy is best understood in terms of work groups organized around the production of a particular product.

	 

	The total compensation of central players in the group, because of skill, leadership, and reputation, may reflect their market-opportunity costs. Other firms would be willing to employ them under similar arrangements to organize the same production, perhaps bringing along their customer base. Most of the remainder of the work group, however, earn wage rents as payment for their cooperative efforts with the highly paid group leader. GWET strongly indicates that the inherent preference for equitable treatment imposes an interpersonal wage structure on the group that mandates the payments of wage rents.

	 

	A beneficial feature for equity holders is that high-performance bonus payments are downward flexible when revenue and returns for the specific products deteriorate. Indeed, much of the design problem of bonus-centric contracts is to reflect the true return on the product, which may take substantial care and time to measure.

	 

	Gain-sharing.  General profit-sharing arrangements are the most frequently encountered contractural innovation in large-establishment wage policymaking. The analytic framework is rooted in workplace information asymmetries, which are well known to produce non-optimal risk sharing in equilibrium. They are easily understood in the workplace-equilibrium framework. As modeled above, the reference wage provides a determinant labor claim on firm revenue. Profits (Π) are a residual, moving inversely with wage rents.

	 

	Shareholders are best understood to be displeased with the passive nature of their income determination. The residual profit share in the simple model is the repository of the all the volatility confronting the firm, increasing the likelihood of periodic losses. Management is rationally on the lookout for cost-effective wage-setting arrangements that allow some risk-sharing with their employees. In that search, the wage-policymaking problem is to change compensation practices without triggering adverse worker feedback.

	 

	An approach that has a substantial track record in specialized economies is to invest in convincing workers to adopt an additional reference standard, rooted in a preference for an equitable distribution of the Jensen residual (П) described in Chapter 3 (equation 3.2):

	Пj(t)=Pj(t)Xj(t)−(Gj(t)+1)Wm(t)Hj(t)−řm(t)Қrj(t)−PШ(t)Шj(t)=ПjT(t)+ПjV(t).

	The variables are defined in the Glossary. Further define the residual profit share as Ş: Şj(t)=Пj(t)/(Pj(t)Xj(t)). In practice, the additional reference standard is usually established by partitioning money compensation into the wage paid (Wn) and a periodic (usually annual) wage supplement. The latter is assumed to be an increasing function of Ş. Profit-based bonus payments introduce simultaneity in the determination of labor and capital factor-income shares.

	 

	Profit-sharing compensation plans are usually explained as an attempt to link worker performance to the performance of the firm. For the employee, however, that direct connection is usually muddied into incoherence by firm size and specialization, accounting procedures, information asymmetries, and external economic forces. Few workers believe that changing their individual behavior Źij has a discernible effect on reported profits. Despite that, profit-contingent modifications to specialized-venue labor pricing can still be useful to firms. By utilizing worker preferences for fair treatment, profit sharing can introduce increased efficiency-wage flexibility and employee risk-sharing. If the firm can extend employees’ standards of equity to the distribution of residual rents and, thereby, allocate a portion of labor compensation to profit-based annual bonus payments, a degree of Ҝ malleability (and labor-price flexibility) that respond to product-market forces are introduced into workplace equilibrium analysis.

	 

	Profit-contingent compensation plans are wholly confined to LEV establishments. There is little place for the approach in market-wage-taking firms. In order to understand such plans, their incidence and economic consequences, a well-motivated model of worker behavior on the job is required. Market models tell us little about profit-sharing.23

	 

	Two-tier wage structures.  An aggressive innovation with respect to Ҝj management is the two-tiered wage structure – i.e., paying new workers a significantly lower lifetime wage profile than existing workers. From the perspective of formal workplace equilibrium, this strategy has several characteristics:

	
		The heterogeneities between veteran workers and new hires are greatly aggravated in the attempt to break down the low-cost (equity-based) mechanism of inculcating established workplace reference standards.24

		The firm still sets the new-worker compensation package significantly higher than his or her market opportunity costs (Gij>1), frequently with a steeper age-profile as workers accumulate general and specific human capital.

		The firm still sets the new-worker compensation package significantly higher than his or her market opportunity costs (Gij>1), frequently with a steeper age-profile as workers accumulate general and specific human capital.

		Interpersonal reference standards within the second-tier are carefully maintained in the firm’s wage policymaking, as management attempts to focus employee attention on fair treatment relative to his or her own cohort and away from the older “grandfathered” workers (who will be declining, over time, as a share of the workforce).

		Management invests in convincing its newer employees that lower labor costs are necessary to preserve their jobs and associated wage rents over the longer term. Chapter 3 generally modeled the role of expected job downsizing in the rational recalibration of Ҝ.



	 

	While two-tier systems are most frequently introduced in financially troubled firms, sufficient job-security turmoil could exist in a profitable or growing firm (burdened with a high Gj) to encourage an aggressive, patient management to attempt the change. (Examples here include the job uncertainty created by mergers and acquisitions or deregulation; illustrative of the latter case, two-tier systems were not unusual among airlines in the 1980s.) Management understands that such an altered approach to labor pricing necessarily produces an extended period of difficult labor relations. The change puts especially great pressure on workplace mechanisms of exchange that are tasked to convince new employees that management’s assessment of the job consequences of maintaining the original one-tier system is accurate.

	 

	GWET indicates that the expected benefit-cost ratio of a two-tier labor-pricing policy is increasing in the size of wage rents paid to veteran employees. It is consequently not surprising that the advent of concession bargaining in the United States in the 1980s, in the aftermath of a protracted rise in nonmarket wage premiums (see Annable (1984)) and consequent firm-specific job destruction in the large-establishment venue, included a notable increase in two-tier wage plans. (See Martin (1990).) Contemporaneous studies, however, showed spotty success from managements’ efforts to convince employees of the beneficial job consequences of the revised pay schedules. (See Cappelli and Sherer (1990) and McFarlin and Frone (1990).) Negotiated two-tier wage structures declined after peaking in the mid-1980s but appear to have increased somewhat in the aftermath of the 2007-09 “great recession”

	 

	It is important to understand that, even when maintained, two-tier compensation practices do not move labor pricing back to the marketplace. Wage determination remains a workplace activity, producing variable, chronic wage rents from simultaneously optimizing wages and Źj subject to the recalibrated workplace social capital. Indeed, it must be management concerns about endogenous worker OJB that motivate its preference for the inherently difficult two-tier system rather than simply imposing the lower wage profile on veteran employees.

	Limited Adoption of Workplace Innovations

	Despite broad experimentation with innovative work and pricing practices over the past quarter century in the United States and Europe, the fundamental elements of the ‘New Deal’ system of large-firm worker management remain largely in place. That system persists as the most appropriate large-establishment baseline context for the construction of an axiomatic theory of worker on-the-job behavior.25

	 

	Ichniowski et al. (2000) exhaustively reviewed evidence on the replacement of traditional workplace practices built on seniority-based wages (as well as layoffs and promotion), narrowly defined jobs, and strict but information-limited supervision with flexible job design, job rotation, and contingent-incentive compensation plans. The authors concluded: “The diffusion of workplace innovations is limited, especially among older U.S. businesses. Firms face a number of obstacles when changing from a system of traditional work practices to a system of innovative practices, including the abandonment of organizational change initiatives after limited policy changes have little effect on performance, the costs of other organizational practices that are needed to make new work practices effective, long histories of labor-management conflict and distrust, resistance of supervisors and other workers who might not fare as well under the newer practices, and the lack of a supportive institutional and public policy environment.”26

	 

	John Dunlop (1994, p. 397) agreed: “In my view most of the changes in human resource policies that have taken place in recent years, particularly in large manufacturing, are very much the direct consequences of changes in the environmental or external setting – greater global competition, layoffs and the quest for job security, new technology, changes to accommodate inventory controls, and the influence of regulatory developments relating to such matters as affirmative action, pensions, and health and safety. With some exceptions, the basic structural features of the industrial relations systems and human resource policies have not fundamentally changed. In a relatively few cases, changes in management philosophy and collective bargaining policies have affected outputs and internal processes, but the main dimensions of the respective systems are relatively unchanged. There appears to be no widespread transformation in substantive human resource policies in process broadly, across various environments, in the United States.”

	 

	Agency problems, given workplace information imperfections and the well-understood fundamental differences in employer-employee goals, are the most difficult and enduring of the limitations on workplace innovations that make Ҝj more malleable. Freeman and Rogers (1999, p.45) asked a large sample of workers: “How much do you trust your company/organization to keep its promises to you and other employees – ‘a lot,’ ‘somewhat,’ ‘only a little’, or ‘not at all’?” They found that “… two-thirds trust their company only somewhat, while one-fifth trust it only a little or not at all.” Even given sufficient time to recalibrate Ҝj, employees still confront moral hazard in their relations with management, contributing to their need for substantial evidence of sizable and permanent job loss before they conclude that their wages are irrationally high. Meanwhile, the firm may be cutting other costs – curbing investments in basic research, plant, equipment, training, working capital, marketing efforts, and so on – to protect its near-term profits and market valuation.

	Heterogeneous Reference Standards

	Finally, it should be noted here that practitioners have discovered that the investment required to convince workers to accept revisions in reference wages depends on what standard is being violated. Recall the three fundamental comparisons important to employee satisfaction that motivate Ҝj:

	
		Best-alternative-job comparison.  This reference standard provides no latitude. Firm survival requires at least matching employee opportunity costs.

		Interpersonal comparisons.  The evidence indicates that workers’ attachment to interpersonal comparisons is particularly strong, indicating that the violation of this class of reference standards is interpreted as an overt, hostile action by management. Some boss decided to treat the employee unfairly. In workplace-equilibrium modeling, interpersonal comparisons motivate management’s reluctance to cut nominal wages. Extraordinary coordination (perhaps including actions by other firms) is necessary to reduce nominal compensation without violating established interpersonal comparisons. Low incidence of wage cuts in large, specialized establishments is rational. (See Chapter 3.)

		Intertemporal comparisons.  To employees, violation of this class of inside reference standards can reflect more passive management behavior. For example, permitting inflation to gradually erode real employee living standards is an act of omission by the firm, less offensive than the act of commission needed to cut nominal wages. Limited evidence indicates relatively weaker worker attachment to this type of reference standard.



	 

	The distinction between the two classes of nonmarket reference standards in Ҝj matters to the firm, especially with respect to how it manages employee OJB. Recalibration of norms rooted in interpersonal comparisons require relatively more investment in convincing employees to accept the wage-policy change as well as more hard evidence of prospective job losses. Revision of norms rooted in intertemporal comparisons, by contrast, require relatively less investment in convincing employees as well as less hard evidence of coming job reductions. Formal economic modeling predicts that nominal wage cuts occur but would be rare, much less frequent than wages that are less than fully compensated for price inflation.

	 

	Heterogeneity can also be usefully introduced with respect to the costs to the firm from the various types of actions taken to reduce cooperative effort. Most notably, organized work stoppages typically inflict more damage than spontaneous activities. Accounting for such heterogeneities would significantly enhance the explanatory and predictive capacities of workplace-equilibrium theory.

	V.  Management, Organization, and Personnel Economics

	Management Preferences

	The assumption that most restricts economic theory from the adequate study of management behavior in large corporations is perfect information between investors, the principals who own the capital, and their agents, who manage the enterprise. Penrose (1959) revived interest in the latitude that costly, asymmetric information available to equity owners provides to management. If principal-agent goals differ, economic theorists need to understand management preferences.

	 

	Management objectives.  Baumol (1959) recognized the independence that specialization, scale, and investor asset-diversification provide owners’ agents within firms and made a strong case for a primary management preference for enterprise growth, constrained by equity returns adequate to insure investors’ complacency. Believing Baumol underestimated the general difficulty of placating investors, Marris (1964) placed greater emphasis on equity-return restrictions on management latitude, helping to motivate significant work on the disciplinary role of corporate takeovers. (See, for example, Jensen and Meckling (1976) and Grossman and Hart (1976).)

	 

	TVGE modeling contributes to that literature. Given that takeovers generate uncertainty about job prospects in the merged enterprise, the threat of permanent job and labor-rent loss makes employees more amenable to recalibrating established wage standards (Ҝj). Lower unit labor costs imply higher expected residual rents (Иj), helping to explain why acquiring firms are able to rationally pay a premium over the market price of the firm’s sunk capital. Formal workplace equilibrium helps us understand that takeovers inject some equity-friendly flexibility into the hold-up problem, making the unencumbered buying and selling of existing corporate assets compatible with target equity-holder’s interests. Relevant here is the practice in some countries of imposing substantial administrative and legal costs on firms that downsize jobs. Generalized-exchange modeling demonstrates how government restrictions on job destruction produce hold-up problems that enhance Ҝj durability and increase longer-term market inefficiency.

	 

	Herbert Simon.  Simon was a giant in the systematic analysis of behavior inside large, complex establishments. His Administrative Behavior (1947) emphasized managerial decision-making, shaped both by inherent uncertainty and heterogeneous interests of the various classes of stakeholders in the large enterprise. Putting useful content into Chandler’s new corporate forms that became dominant in twentieth-century economies, Simon argued that the objective of top corporate leadership becomes a division of residual rents that is acceptable to competing stakeholder interests, including but not limited to equity owners. In support of that thesis, Simon famously defined satisficing behavior, rooted in bounded rationality. (See also Cyert and March (1963).)

	 

	With respect to workplace equilibrium, satisficing can also be extended to worker OJB, describing the “realistic-assumption” case in which myopic expectations governs employee acceptance or rejection of management prognoses of job destruction. Simon would have been pleased with this application of his behavioral goal because employee-employer trust plays a central role. For the most part, however, stabilization-relevant TVGE modeling is surprisingly unburdened by myopia. Indeed, for most of what interests macroeconomists, two-venue macro modeling with its dominant workplace equilibrium and chronic variable market disequilibrium permits, with little results distortion, the use of the economic method of optimizing, continuous-equilibrium exchange. Generalized exchange microfounds more powerful coherent macro modeling than variants motivated by satisficing.

	 

	Simon importantly provided analytical roots for formal workplace-equilibrium analysis. He argued that “role personification” cognitive mechanisms motivate employee loyalty, defined as the general acceptance of management goals, in work environments generally perceived to be equitable. Simon understood that fair treatment is a necessary condition of employee-employer trust and that the loyalty resulting from that trust plays a crucial role in the enterprise’s prospects.

	 

	Fritz Malchlup.  In an attempt to reconcile the managerial (organizational) approach with the neoclassical analysis of textbook economic theory, Malchlup (1967) anticipated important TVGE themes. He argued that the existence of large profit margins provides the context for management efforts to satisfy the claims of various stakeholder groups associated with the firm. But, in circumstances of chronically adverse revenue or cost developments that erode profits sufficiently to begin threatening enterprise survival, management behavior reverts to closer adherence to marginalist tenets.

	 

	Malchlup provides something of a full circle here. Recall that he was a young participant in the Vienna coffee-house debates about Walrasian general market equilibrium that informed the continental tradition.

	New Institutional Economics 

	Stepping back from Simon’s contribution, workplace-equilibrium theory is generally recognized to be foundationally related to Ronald Coase’s modeling of the rational choice between organizing transactions in a market or inside a firm. (See above.) With Coase (1937) as a starting point, new institutional theorists have pursued two, interrelated research agendas.

	 

	The first investigates contracting difficulties caused by costly, asymmetric intra-establishment information, seeking to explain regularities in the internal organization of firms. As already noted, Alchian and Demsetz (1972) provided path-breaking economic analysis by interpreting the firm as a monitor of inputs, a task that is complicated by its limited capacity to identify individual employee’s Έ. Meanwhile, the second research program has used modern property-rights theory to investigate Coase’s central question about the determinants of rational boundaries of a firm. Building on the incomplete-contract modeling of Grossman, Hart, and Moore, this approach has modeled, in the context of hold-up problems, the role of asset ownership in the capacity to influence incentives.

	 

	GWET enriches both classes of institutional research, identifying formal links to labor and industrial-relations analyses. With respect to internal organization of large, specialized establishments, the introduction of the Kerr, Dunlop, et al. tenet that employees strongly prefer fair treatment by management makes rational workplace exchange (the simultaneous optimization of labor pricing and on-the-job behavior) consistent with the payment of nonmarket labor rents. As a result, the implications of OJB measurement costs go well beyond the need to internalize contractural externalities. In GWET, rational employer-employee interaction occurs in the context of continuous workplace equilibrium that dominates labor-market equilibrium and accommodates wage rigidities and involuntary job loss, microfounding policy-relevant formal macroeconomics.

	 

	With respect to the role of asset ownership, the introduction of workers’ preference for fair treatment in the context of costly, asymmetric workplace information deepens our understanding of hold-up problems that are inherently associated with firm-specific investments.27 In particular, in its modeling of intertemporal choice balancing job destruction and wage rents, GWET identifies an endogenous stochastic hold-up class that plays critical roles in optimal intra-firm behavior and enterprise size. Both production-capacity increases (via new capital investment) and decreases (via layoffs and job downsizing) are made consistent with continuous equilibrium, an important achievement for the formal economic method.

	Personnel Economics

	GWET is also recognized to be part of a more general research effort by economic theorists who are using the economic method of optimizing, price-mediated exchange to investigate human-resource management, most notably including “personnel economics” associated with the extensive work of Edward Lazear.28 Both personnel-economics and workplace-equilibrium model classes are constructed in a continuous general equilibrium framework featuring utility functions, production functions, and agents’ ability and willingness to substitute.

	 

	Lazear and Shaw (2007, pp.91-92) provide an overview of the personnel-economics modeling of workplace behavior: “Four primary building blocks from economics form the foundation of personnel economics: First, personnel economics assumes that both the worker and the firm are rational maximizing agents, seeking utility and profits. Of course, the economic approach allows for constraints or imperfections, such as imperfect information and transaction costs, and permits an individual’s utility to be influenced by a variety of factors such as personal identity, competition, and peer pressure. Second, personnel economists assume that labor markets and product markets must reach some price-quantity equilibrium, which provides discipline for our models. Third, efficiency is a central concept of personnel economics. In many circumstances in which inefficiencies arise, the economists pushes the analysis to another level by asking where equilibrating market forces might have failed, and asking what actions firms and/or workers might take to reduce the inefficiency. Fourth, personnel economists emphasize the use of econometrics and experimental design to identify underlying causal relationships.”

	 

	The most significant difference between the personnel-economics and GWET model classes is rooted in the second building block. Personnel economics is constructed on the assumption of dynamic general market equilibrium, which then provides workplace modeling its dominant equilibrium. GWET analysis, by contrast, is more ambitious, constructing a separate (workplace) venue of optimizing decision rules, constraints, and mechanisms of exchange in which to better embed their models. The marketplace-workplace venue separation becomes fundamental with the demonstration that general workplace equilibrium dominates general marketplace equilibrium. 29 Indicative of this difference, Lazear never cites Kerr, Dunlop, and the other middle-20th century labor economists who were the first to analyze large-establishment workplace behavior from a (literary) neoclassical economic perspective.

	 

	Personnel economics centrally features Lazear-Rosen (1981) tournament theory in its modeling of endogenous employee behavior. That model focuses on the substantial wage gains typically associated with promotions entailing greater management responsibility and is, therefore, limited to the OJB of employees who reasonably aspire to move up the firm’s leadership hierarchy. From Lazear and Shaw (2007, p.94): “Tournament theory begins with the notion that prizes are fixed in advance…. Winning that salary depends on relative performance. Individuals are promoted not because they are good, but because they are better than others in the relevant group.”30

	 

	GWET, by contrast, informs a different branch of human-resource economics by formally deriving workplace equilibrium from the optimizing behaviors of nonsupervisory, production workers and their employer.31 The conduct and pricing of that large class of employees is neither explained nor predicted well by the tournament approach. Most problematic, few wage-earners reasonably aspire to move up the firm’s leadership hierarchy; they understand, correctly, that they are not contending for the big paydays “won” by promoted managers. In a related problem, specialized-workplace information asymmetries produce monitoring limitations with respect to nonsupervisory, production workers that are inconsistent with tournament theory.

	VI.  Conclusion

	This eBook, uniquely among macro texts, has paid a great deal of attention to the huge literature on purposeful behavior inside large establishments. Incorporating that knowledge into coherent economic theory required generalizing optimizing exchange from the marketplace to the workplace. The second transactions class became crucial after the Second Industrial Revolution but, until recently, has eluded rigorous economic modeling. TVGE theory has been constructed on proper axioms, uniquely producing continuous-equilibrium involuntary loss of jobs, wage income, and profits in response to adverse nominal-demand disturbances. A critical message of the past century is that adequate analysis in support of stabilization policymaking must be informed by the learning-by-doing that created the professional-manager class and continues to shape the governance, incentives, and organization of large, specialized work establishments.

	 

	The SVGE firm as an algorithm.  Screpanti and Zamagni (2005) insightfully described the mainstream SVGE firm as constructed on three interrelated pillars. First is the dominant product- and factor-market competition that reduces management to an atomistic, passive role. Second is the general agreement that the long run is the sum of many short periods. Firms must maximize profit in each short period in order to optimize in the long run. The third restriction is the most nonintuitive of the three questionable assumptions to practitioners, i.e., the firm is a technological black box that automatically achieves best-case efficiency. Those analytic foundations provide no room for familiar problems that provide most of the content for the best-practices management literature.

	 

	From Screpanti and Zamagni (2005, p.414): “With such premises, [SVGE] theory … completely excludes any serious consideration of the dynamics and life of the firm. And in fact, this model, while having a great deal to say about the price system, has little to say about the process of competition among firms and their internal organization.” They conclude: “… no attention at all is paid to the key role of management. It is obvious that in such a theoretical framework there is no place for the firm as economic institution: the firm is nothing more than an algorithm.”

	 

	TVGE innovations.  Generalized exchange provides a more accommodating platform for the analysis of firms and their management, especially the new corporate forms that today dominate global production. The workplace venue is readily extended to incorporate the broad range of rational intra-firm decision-making that links the modern best-practices management literature to coherent macroeconomic theory.

	 

	TVGE innovations so far have centered on rational labor management and employee reference standards maintained by workplace specific capital. In large establishments, workers’ urge to compare influences Źj and hinders labor-price adjustments to changing market conditions. Workplace optimization, however, does not produce wages that are inherently downward inflexible. Generalized exchange identifies two classes of purposeful action that introduce downward malleability of labor pricing into continuous model equilibrium. First, rational employees can recalibrate established Ҝj in response to job downsizing induced by inadequate firm profitability. Second, managers can organize (broadly defined) technical change, in both (a) products and production processes and (b) management methods and procedures for organizing employee behavior, that hinder the development and maintenance of workplace reference standards and nonmarket efficiency wages.

	 

	In practice, firm-specific job destruction has played the more substantial causal role. Chapter 3 demonstrated that, if agents are well motivated and rational, greater wage flexibility results from long-lagged firm-specific job losses. But, as has been emphasized, it is important not to give in to economists’ urge to overstate this channel. Recalibrated labor pricing almost never eliminates labor rents; wage determination remains firmly located in the workplace, not the marketplace, and continues to produce meaningful rigidity. Moreover, some indicators used in the popular literature to suggest an increasing market role in large-establishment labor pricing are misunderstood, largely because they are not interpreted within a formal economic model.32

	 

	The second idea features evolving technology and involves modeling management and the optimal timepath of Ҝj. In TVGE modeling, employers are one of four classes of investors (joining employees, unions, and government) in the capacity to influence the existence and calibration of workplace reference standards. Large establishments offering Class-I jobs must pay attention to the transformation of labor hours at work (Hj) into cooperative effort (Έj). Worker latitude on the job makes that transformation a complex process, which the labor market (unable to measure unbundled Źj) cannot price. That market failure forces employers to organize large, specialized workplaces, designing and operating firm-specific institutions that price, recruit, allocate, train, motivate and discipline employees. Optimizing human-resource management is partly rooted in a critical subset of rational decision rules and constraints (unique in formal economic theory to workplace-equilibrium analysis) that respond to and influence workplace Ҝj.

	 

	Agency problems circumscribe management capacity to influence Ҝj. If the relevant production process is characterized by input nonseparabilities and Class-I jobs, the employer’s ability to shape workplace social capital is sharply restricted by moral hazard. Firms seeking to influence Ҝj must first invest in managing the inherent distrust of their employees. The ubiquitous strategy here is to construct administrative mechanisms of workplace exchange that promote perceptions of fair treatment. Equitable treatment is recognized in TVGE thinking and provides a partial solution to the employer-employee moral-hazard problem, building trust over time that allows workers to identify with management’s goals for the organization.

	 

	Large establishments offering Class-I jobs, confronting unbundled Źj, must pay wage incentives governed by nonconvex feedback as well as construct administrative mechanisms producing equitable nonpecuniary workplace exchange. The activist firm is limited to (a) influencing the calibration of workplace reference standards, partly by investing in fair treatment and building employee trust or (b), more aggressively, directly targeting workplace information asymmetries and employee preferences by reorganizing work processes sufficiently to restrict worker capacity to establish and maintain Ҝj.

	 

	Osterman (1999, p.6), among others, has argued that a (partial) breakdown in the institutional framework of workplace exchange is occurring in the United States: “The institutional structure of the labor market operates at two levels. Somewhat abstractly, the term refers to shared rules, which can be laws or collective understandings, held in place by custom, explicit agreement, or tacit agreement. These shared understandings, or norms, can … have a powerful impact on behavior, and when the norms shift, behavior can change dramatically. At a more concrete level are the tangible institutions – unions, job-training programs, temporary help firms – whose activities influence labor market outcomes.”33

	 

	Workplace structures have been analyzed within the TVGE framework, demonstrating that ongoing (abstract and concrete) changes are consistent with optimizing activities inside LEV firms. Production and organizational technologies influence employees’ capacity to establish and maintain workplace reference standards, affecting the degree to which Źj is bundled and, ultimately, the labor market’s role in pricing worker hours. Formal economic theory, once enhanced by axiomatic modeling of well-motivated exchange, can provide a roadmap for thinking about and modeling organizational innovations that affect worker satisfaction, labor productivity, and wage determination.

	 

	In particular, workplace equilibrium helps us understand the erosion of established reference standards that has occurred over the past three or four decades in a variety of U.S. industries. The model indicates that the increased incidence of Ҝj recalibrations has largely been the (long-lagged) rational consequence of wage rents that became large in the aftermath of the series of adverse terms-of-trade shocks that occurred in the 1970s and early 1980s.34 Subsequent firm-specific job destruction was associated with outsourcing and downsizing that were, unlike parts of continental Europe, little restricted by government action.

	 

	The overriding message of this chapter, and the entire book, is the fundamental need of modern economic analysis for generalized exchange. TVGE modeling makes clear that recalibrating Ҝj does not reflect the wholesale transfer of wage optimization from the workplace to the marketplace. Reasserting market hegemony in large, specialized economies require that information asymmetries be corrected sufficiently to bundle employee OJB, eliminating effective workplace social capital, and is simply not possible. It is unsurprising that the evidence assembled by Ichniowski et al. (2000) suggests that a great deal of labor-price optimization still occurs inside firms. They found that, despite broad experimentation with innovative work practices over the past several decades, the fundamental elements of the “New Deal” system of large-firm worker management (practices including seniority-based wages, layoffs, and promotion; narrowly defined jobs; close supervision; and the general effort to encourage employees to identify with the employer’s goals) remain largely in place. That system, even while being significantly recalibrated, persists as the most appropriate large-establishment context for the economic modeling of rational employers and employees.

	 

	Moreover, even in the unlikely event that product and organizational innovation eventually eliminates unbundled Źj in some subset of large, specialized firms, TVGE analysis would still be needed to explain the altered propagation of macroeconomic shocks. Indeed, generalized exchange will always be needed to explain past, and predict future, changes in macroeconomic performance resulting from recalibrated Ҝj. SVGE models, with their necessarily bundled Źj, are inherently inadequate to that task, making them over-reliant on the explanatory capacity of technological residuals.

	 

	The management narrative.  Workplace-equilibrium exchange becomes a necessary part of formal economic theory with, first, the rejection of a 1-1 technical correspondence between production and labor hours in the context of costly, asymmetric labor-management information and, second, the acceptance of behavioral economists’ work on reconciling axiomatic worker preferences with psychological, neurological, experimental, and practitioner evidence, especially with respect to the evolutionary urge for fair treatment. Provided that intuitive starting point, labor pricing in large establishments offering routinized jobs must relocate from the labor market to the firm-specific workplace, where wages are jointly optimized with employee behavior. Relocation is necessitated by the market’s inability to measure cooperative labor input, a failure that ultimately forces profit-seeking firms to pay workers variably more than their opportunity costs. Endogenous labor rents help reconcile the intertemporal maximization of employee utility and employer profits, producing a dynamic stochastic workplace equilibrium that motivates powerful macro outcomes, including involuntary job loss, the breakdown in the classical dichotomy, the repeal of Keynes’s second classical postulate, and chronic labor-market disequilibrium. Meanwhile, the generalized-exchange economy remains in continuous, decision-rule equilibrium.

	 

	TVGE modeling also provides an analytic infrastructure capable of incorporating much of the modern research on the management and the organization of work into formal economic theory. The new workplace literature is important.35 It is the surviving (albeit isolated) effort by economists to understand how employees behave on the job and should be more widely read and taught. The subset of economists interested in useful prediction and intuitive explanation must reject the ubiquitous fiction that this class of behavior can be harmlessly assumed away.

	 

	This chapter contributes to the development of formal workplace analysis by outlining lines of future research that permit rational management, in nonunion and unionized firms, to more aggressively influence unit labor costs. They can respond to wage rents by outsourcing separable labor functions (breaking them away from the influence of established Ҝj), using temporary workers for low specific-capital functions, and generally downsizing (perhaps relocating) high-cost operations. Workers’ preference for equity can be used to implement gain-sharing compensation programs, reducing management’s risk concentrations. Managers can additionally exploit information costs and asymmetries as well as worker heterogeneities to mask reductions non-wage costs (e.g., non-transparently altering health-care plans or switching from defined-benefit to defined-contributions pensions). Such aggressive management, however, must be undertaken with close attention to employee reaction, i.e. as part of the simultaneous workplace optimization of labor compensation and worker OJB, and requires concurrent investment in building employee trust.

	 

	Workplace-equilibrium modeling introduces labor management into the formal economic method of optimizing, price-focused exchange organized around continuous general (decision-rule) equilibrium. The enriched treatment of management preserves TVGE central conclusions, while providing economists a rich tapestry from which to mix and match simplifying assumptions to their particular object of analysis, substantially enhancing their capacity to explicate and predict economic phenomena.

	 

	 

	
Notes

		[←1]
	 For an introduction to the economics of advertising, which is not covered in this chapter, see Chamberlin (1963).

	[←2]
	 That literature incompatibility is no less embarrassing than the micro-macro inconsistencies that have occupied economic theorists for generations. The reconciliation of management and economics modeling should rank high on research agendas in both branches of the academy.

	[←3]
	 Chapter 2 demonstrated that a necessary condition for the rational firm payment of a wage greater than employees’ opportunity cost is lower unit labor costs, implying that optimal, firm-specific wage rent (Wj>Wm) exists iff Źj/Wj>Źɱj/Wm. The WER class (over the range of feasible labor pricing, Wj≥Wm) that is consistent with the rational payment of nonmarket wage incentives is unbundled (Źj/Źɱj>Wj/Wm), while WERs mandating payment of market-opportunity costs are bundled (Wj/Wm>Źj/Źɱj). Recall that Źɱ is the on-the-job cooperative input associated with cost-effective workplace monitoring and that Wm denotes market opportunity cost, i.e., the discounted expected best alternative wage upon separation from firm j.

	[←4]
	 Quoted in Kanigel (1997), p.10.
 

	[←5]
	 The idea of employee voluntary acceptance of management’s goals was introduced into economics by mid-20th century labor economists, who associated it with worker trust in fair treatment by the firm. (See Kerr (1994)). Almost simultaneously, Herbert Simon used the concept in his seminal work on organizations. (See Simon (1991)). The idea was formalized and introduced into rigorous macroeconomic theory by Annable (1977, 1984), and worker acceptance or rejection of management goals plays a central role in TVGE. Also noteworthy here is the later work of Akerlof and Kranton (2005) on the sociological concept of identity, which focuses on firm investment in goal acceptance by employees and usefully elaborates on the earlier analyses. The Akerlof-Kranton choice to model the process as a preference change distances, perhaps unnecessarily, the analysis from the formal economic method.

	[←6]
	 Other, more elaborate models of workplace supervision produce similar conclusions. See, for example, Calvo (1987).
 

	[←7]
	 Insider-outsider theory describes the relationship between quits and specific human capital in some detail. See Lindbeck and Snower (1988). From Phelps (1994, p.10): “… there is a moral hazard in the association between the firm and the employee. The hazard faced by the firm is that an employee whom the firm has given firm-specific training so that he or she can function within the firm may quit and thus impose on the firm the investment-like costs of finding and training a replacement. The firm hopes that the employee will not quit except for cause (the employer paying less or demanding more than the industry standard) but knows that it cannot typically enforce such an understanding, and so it will aim to motivate reduced turnover by taking whatever steps are cost-effective. One measure is to raise the wage above the market-clearing level, calculating that a small wage premium would be repaid by the incentive it created to quit less readily.”  

	[←8]
	 From a macro modeling perspective, the wage incentive is both small and cannot prevent downward wage recontracting in response to adverse nominal demand shocks. It cannot therefore support the existence of involuntary job loss. Phelps’s turnover theory (lucidly summarized in Chapter 1 of his Structural Slumps (1994)) attempts to establish a link between paying an incentive not to quit and unemployment by positing a wage spiral resulting from firms’ competing to establish the small premium relative to each other and then, to sidestep that instability, turns to the queuing time implicit in the natural rate of unemployment (reflecting the job-rationing implicit in the wage premium) to reduce the present value of labor-market opportunity costs, providing an effective disincentive to quit. Of course, Phelps could have made his wage premium effective without resort to the NRU by incorporating the common practice of requiring new hires to go through a probationary period (during which firm-specific human-capital investment occurs) before receiving the wage premium. All competing firms could then use small wage incentives to discourage turnover without igniting an inefficient wage-wage spiral.

	[←9]
	
 It follows that γok=(((Pk(0)/Wm(0))∑(1+ŗ+p)-t(ΈSk(0)/Hk(0))); ŗ and p are the constant discount factor (ŗ ∈ (0,1)) and expected inflation rate respectively; and the series is summed from t=0 to t=ϰ, the expected employee tenure at the firm. The wage increase (γokWm) is likely paid as a service award, reflecting a specified period of job retention.
 

	[←10]
	 It follows that γo=(((Pk(0)/Wm(0))∑(1+ŗ+p)-t(ΈSk(0)/Hk(0))), where ŗ and p are the constant discount factor (ŗ∈(0,1)) and expected inflation rate respectively; and the series is summed from t=0 to t=ϰ, the expected employee tenure at the firm.

	[←11]
	 In Chapter 2, reference standards reflecting workers’ preference for fair treatment were expressed in terms of job inputs (Ỉ) and outcomes (Ỏ), where the definitions of a, b, and c are unchanged. Formally, there exists a set of pairings of workplace outcomes and inputs Ҝij={Ỏaij/Ỉaij,Ỏbij/Ỉbij,Ỏcij/Ỉcij}, demonstrating completeness and transitivity, for which employees’ preference for equity is satisfied by the set’s least upper bound: sup Ҝij. It deserves reiteration that the instinctive preference for equity (and the taste for redress of unfair treatment) is increasingly understood to be an outcome of evolutionary biology, having been embedded in neural networks as humans adapted to survival advantages available from group cooperation. From a prominent neuroscientist: “Our instincts for sensing and responding to fair exchange evolved in a social environment where tit for tat was king. What you did to me today was coming back to you tomorrow in kind.” (Montague (2006, p. 186).)

	[←12]
	 Doeringer and Piore (1971), p.29. Another important reason that managers care about nonunion worker satisfaction is the threat of formal organization, which in the United States depends on the outcomes of NLRB-supervised elections.
 

	[←13]
	 Nonintuitive assumptions used in modeling endogenous Ҝ are usefully modified. Firm-specific job losses are allocated by seniority, not randomly; free riders exist; and, given moral hazard, worker rational expectations are myopic, not model-consistent. 
 

	[←14]
	 Freeman and Rogers (1999) asked a large sample of workers: “How much do you trust your company/ organization to keep its promises to you and other employees – ‘a lot,’ ‘somewhat,’ ‘only a little’, or ‘not at all’?” (p. 45)  They found that “… two-thirds trust their company only somewhat, while one-fifth trust it only a little or not at all.” (p. 45)
 

	[←15]
	 A third option, which avoids wage cuts and layoffs while remaining consistent with the universal employee preference for fair treatment, is Kurzarbeit (or “short-work”). In several European countries, the customary response to a reduction in nominal demand is to avoid layoffs by broadly reducing working hours – an income loss which public subsidies largely replace. In Germany, for example, the government pays affected workers roughly three-fifths of their lost salaries. (Undergoing training programs often enables employees to maintain their pre-recession incomes.) Worker acceptance of this arrangement as equitable is a product of European institutional history, including centralized bargaining (see Chapter 7) covering most employees, that would be difficult to recreate in countries such as the United States.
 

	[←16]
	 If the permanent job loss has, over time, become persuasive, workplace-equilibrium theory indicates that worker Ҝ calibration becomes more malleable. Sufficiently convinced employees will accept wage cuts with relatively modest protest – a prediction that is consistent with the evidence. Blanchflower (1991), for example, found (using U.K. data) a negative association between (i) employee assessment of the likelihood of his or her work establishment closing and (ii) the employee’s actual wage change. 
 

	[←17]
	 Worker heterogeneity, if (as is likely) permanent job loss is allocated by seniority, will also slow rational Ҝj recalibration.

	[←18]
	 Simon (1991) argued that firms’ agency problems are frequently best dealt with by investing in attempts to change worker preferences, usually to facilitate their identification with the objectives of management.

	[←19]
	 More flexible production processes, especially those that emphasis more worker input to their operation and design, are also used to increase employee trust in management, which can increase its capacity to influence Ҝ.
 

	[←20]
	 Osterman (1999), p. 105.
 

	[←21]
	 Osterman (1999), p.104.
 

	[←22]
	 Osterman (1999), p.103.
 

	[←23]
	 
 There are two types of profit-sharing plans. Non-discretionary bonus plans avoid problems of interpersonal reference standards in the plan execution. Remaining problems are rooted in asymmetric information – in particular, worker trust in profit accounting as well as variable internal contributions to profits. Discretionary bonus plans attempt to better match productivity and reward but is subject to problems rooted in imperfect monitoring and interpersonal comparisons. Line managers in practice take possible adverse worker reactions into account when distributing bonuses.
 

	[←24]
	 The management can then attempt to design revised wage age-profiles to exploit the now more costly, asymmetric workplace information about compensation practices. 

	[←25]
	 It needs emphasis here that the fundamental elements of the baseline system of (large-firm) employee management critically include the medium-term capacity (motivated by firm-specific product-market forces and inadequate profits) to rationally recalibrate workplace reference standards.
 

	[←26]
	 Ichniowski et al. (2000, p. 33). If there has been limited adoption of innovative workplace organization, why have labor economists paid so much attention to the phenomenon? In part, the attention appears to be the result of misunderstandings rooted in the absence of a neoclassical theory of on-the-job behavior. Absent such a theory and its identification of the role of long-lagged firm-specific job losses, it is difficult to explain the nature and timing of changing worker preferences and established workplace standards as well as wage givebacks – all of which have had increasing incidence in the aftermath of the sharply rising wage gaps associated with adverse shifts in the terms of trade and the slowdown in productivity growth in the 1970s and 1980s. Absent an adequate OJB theory, those changes would appear to be exogenous to the existing employer-employee relations system, leading to efforts to attribute them to changing organizational technology. The problem with that causal role is that workplace innovations (at least so far) have been too limited, too experimental and occurring in the wrong places to explain the incidence of ongoing reductions in wage gaps. Workplace-equilibrium theory has no such problems.
 

	[←27]
	 The preference for fair treatment contrasts with the ubiquitous assumption in formal theory of strictly decreasing utility in work effort, which industrial-relations scholars know to be false. Distaste for cooperative physical-effort is different from, and less readily motivated than, the employee’s preference to be somewhere other than on the job. Practitioners argue that, once at work, loafing may make the worker’s experience less satisfactory and his or her time on the job go more slowly. There is, on the other hand, ample documentation of employee dislike of significant work speed-ups. Some analysts have suggested a middle ground. Leibenstein (1976) argued that workers have a “comfort effort range” within which they can vary Źij without affecting their utility. Simon (1951) defined a “zone of acceptance”, which he later summarized: “An employment contract contains all sorts of implicit (and explicit) limitations that set boundaries to the range of actions the employee will be directed to perform. These boundaries define the ‘zone of acceptance’ within which an employee can be expected to obey orders. The zone of acceptance is also sometimes called a ‘zone of indifference’, for the choice among alternative behaviors, while of major importance to the employer, may be of little or no concern to the employee.” (Simon, 1991, p. 31)  If work speed-ups push employees outside their indifference zones, latent preferences to shirk are activated. More generally, Simon and his colleagues, in modeling organizations, did important empirical work on the administration of and decision-making in complex, large firms. That evidence supports the existence of substantial worker zones of independence. “In most organizations, employees contribute much more to [firm] goal achievement than the minimum that could be extracted from them by supervisory enforcement of the (vague) terms of the employment contract. Why do employees not substitute leisure for work more consistently than they do? Why do they often work so vigorously for the welfare of the organization?” (Simon, 1991, pp. 32-33)
   

	[←28]
	 Lazear (1995, p.2) once described the primary goal of personnel economics: “… to find simple models that do well in describing important components of worker behavior.”
  

	[←29]
	 Formal separate-venue workplace analysis (Annable (1977, 1980, 1984)) slightly predates Lazear’s work (Lazear, (1979); Lazear and Rosen, (1981)). Personnel economics generally emphasizes how the economic method can help elucidate and guide the choices facing human-resource managers, while the Workplace-Equilibrium Project focuses on how the optimizing workplace choices by employers and employees uniquely microfound policy-relevant  macro theory.
    

	[←30]
	 Promotion tournaments, motivated by promotion decisions requiring close evaluation of OJB, provide employees incentives to behave well in their jobs.
 

	[←31]
	 More than 80 percent of U.S. private, nonfarm employment is classified as nonsupervisory, production workers.
 

	[←32]
	 From Osterman (1994, p. 308): “There are several trends commonly remarked on that suggest that [the American model of workplace organization is] of diminishing relevance. These include growing white-collar and managerial layoffs, which erode stability in what has heretofore been the most secure segment of the labor market; the rise of contingent or temporary employment arrangements; an alleged growing reliance on educational institutions rather than firms for training; and the emergence of regional networks as the locus of careers, rather than single organizations.” The TVGE model class easily accommodates those trends without diminishing the relative importance of workplace exchange. A much better indicator of a shift away from LEV workplace labor pricing would be reduced job tenure, which would indicate a substantial weakening of wage rents. Osterman reviews the Current Population Survey results on job tenure over time by gender and age and found remarkably stable distributions over a period of substantial economic volatility. Workplace venues of labor-related optimizing activities, centrally organized around long job tenure, continue to be fundamentally separate from the market venue, featuring short tenure and unstable labor-force attachment. Moreover, the downsizing phenomenon that spread job losses to white-collar, managerial employees is indicative of permanent job destruction that is a necessary feature of TVGE thinking. Temporary layoffs, which are generated by adverse shifts in aggregate nominal demand, remain largely confined to production workers.
 

	[←33]
	 Note the curious tendency of economists to refer to workplace exchange as a labor market, a practice that must confuse readers.
 

	[←34]
	 Annable (1984) provides evidence on rising labor rents in the aftermath of the oil shock. The workplace-equilibrium theory also predicted, given that large-establishment employees digested the job-destruction message and its implications for time paths of consumption, subsequent adverse terms-of-trade shifts would not generate 1970s-style stagflation. 

	[←35]
	 Two high-quality examples are Osterman (1999) and Appelbaum et al. (2000). 
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	CHAPTER NINE

	LITERATURE ON WORKPLACE AND GOVERNMENT EXCHANGE

	 

	The book’s introduction to the use of the formal economic method to explicate the generalization of exchange is almost complete. This chapter acknowledges antecedent work on the broad research agenda, reviewing the existing economic literature on rational exchange in the workplace and government venues. The attention paid to the former is much more fulsome. The second part of the chapter provides little more than a outline of the substantial economic literature on optimizing government exchange. 

	I. Critical Review of Workplace Modeling

	The analysis so far has focused on the objective functions, mechanisms of exchange, and constraints that rationally govern price-mediated transactions in two-venue general equilibrium. Despite a longstanding informal literature and readily observable management practices that have evolved over the past century, the workplace venue of self-interested behavior has attracted relatively little interest from mainstream macro theorists. Hopefully, that will change now that a consequential dynamic general workplace equilibrium has been derived from proper axioms.1 Much of importance of the generalization of exchange results from its unique capacity to microfound a continuous-equilibrium monetary theory of production that accommodates meaningful wage rigidities and involuntary job loss. Such joblessness has been shown to be a rational response to adverse disturbances in total nominal spending. The MWR Channel is both essential to coherent, stabilization-relevant macroeconomics and unavailable in coherent SVGE modeling.

	 

	
		
				BOX 9.1: Three fundamental venues of economic exchange
 
Modern, specialized economies can be usefully divided into three distinct venues of economic exchange. Most familiar to economists is the marketplace, where the lion’s share of price-mediated exchange occurs. That complex and powerful venue has occupied analytical attention since before Adam Smith. Less familiar, still critically important, is the class of price-mediated exchange occurring in the information-constrained workplace, originating in the Chandler’s “new corporate forms”. Large bureaucratic firms began to be organized in the late 19th century and have come to dominate global production. The second venue unique microfounds the MWR Channel necessary for macroeconomics to be stabilization relevant and has been closely examined in this book
 
In the third venue, exchange is arranged and implemented by government and is typically not price-mediated. Its objective functions, mechanisms of exchange, and constraints (including the government’s monopoly on coercion) differ substantially from the other two venues. Economic thinking on government exchange, captured by public-goods, public-choice, incentive, and externality theories, is briefly outlined toward the end of this chapter. The relatively slight attention paid to the third venue of exchange does not, of course, reflect its importance. In the United States, government expenditures exceed 30% of total GDP, up from less than 20% after World War II. Other Western democracies typically have even higher public-expenditure ratios.

		

	

	 

	The problematic unavailability plays a featured role in this chapter’s critical review of the small antecedent literature on formal workplace modeling. The analysis will reinforce readers’ understanding of what SVGE versus TVGE modeling can and cannot do. Modern economists’ grasp of the workplace model class is surprisingly spotty, with a many inexplicably believing that the relatively crude efficiency-wage analysis of the early 1980s (most notably, Shapiro and Stiglitz (1984)) has already adequately motivated rational workplace labor pricing. This review demonstrates that neither Shapiro-Stiglitz nor any of the other theories in the existing SVGE literature produce endogeneity for MWR or involuntary job loss.2 Previous to the recent completion of original efficiency wage theory, workplace models universally relied on free parameters to make their analysis stabilization-relevant. 

	 

	In the two sections that immediately follow, the analytic framework (explicitly or implicitly) used by theorists to model economic behavior in the workplace is reviewed. The next several sections summarize and assess the most significant of the available theories. Reflecting the literature, two broad model classes are emphasized, i.e., the shirking approach, which is best known to economists, and the human-resource approach, inspired by equity-based personnel practices ubiquitously found in large establishments. Some thoughts on the design of a productive research agenda are also offered. 

	Common Characteristics

	Assumptions.  The various formal theories of workplace exchange share an analytic framework that is rooted in the fundamental definition of employee on-the-job behavior: 

	(9.1)      Źj(t) = Έj(t)/Hj(t).3

	In addition, rigorous OJB theories almost always (at least implicitly) posit that labor is market homogeneous; that workers cannot borrow or save; and that employees and employers are risk-neutral. Firms maximize profits; workers maximize utility; and both form expectations rationally. Technology is fixed, with input specificities and production scale generating workplace information cost and asymmetries.4 

	 

	Endogenous OJB.  If Xj and Hj are not in 1-1 technical correspondence, worker behavior is broadly understood to be contingent on the nature of the workplace. Given perfect workplace information, the firm wholly controls and must optimize Źj, confronting a choice set largely involving working conditions, which were (as has already been noted) the original interest of Hawthorne researchers in the early 20th century. More interesting workplace exchange occurs in establishments characterized by costly, asymmetric information, typically resulting from input specialization and scale. Agency problems associated with nonsupervisory, production workers in large establishments shift a degree of Źj control from employers to employees. Optimal workplace exchange becomes much more complex, as hidden actions resulting in variable cooperative labor input invite management methods of indirect control, including wage incentives, into the profit-seeking problem set.

	 

	The relationship between employee economic behavior (Źj) and the hourly wage (Wj) has been named the workplace-exchange relation (WER). It is viewed from the aggregating perspective of management but motivated by employee optimization on the job, subject to firm and market constraints.5 If provided the latitude, rational workers may vary cooperative input in response to the wage received, a process that plays a central role in any formal, price-focused model of on-the-job behavior.6 Establishment WERs are defined over the range of feasible labor pricing, restricting Źj to be positive, continuous, and non-decreasing in compensation paid.

	 

	Profit maximization.  In the more complex production environment mandated by self-interested workers, agency problems, and the absence of a 1-1 correspondence between Xj and Hj, management must sufficiently identify its WER to enable payment of the unit-cost minimizing labor price (named the efficiency wage): 

	(9.2)      Wnj=max (Źj/Wj). 

	  W

	If the firm’s choice set permits the establishment to be idle, the rational payment of the efficiency wage additionally requires that its expected revenues be at least equal to its expected variable costs (more on this below). The firm’s profit-seeking labor-pricing critically accommodates wage rents, sine qua non in formal workplace modeling. A necessary condition for the optimizing payment of a wage (Wj) that is greater than employees’ market opportunity cost (Wm) is that the labor price (Wj) produces lower unit labor costs: (WmHmj)/Xj>(WjHj)/Xj. An optimal, firm-specific wage incentive (Wj>Wm) exists iff:

	(9.3)      Źj/Wj>Źɱj/Wm,

	where Źɱ is the on-the-job labor input associated with cost-effective workplace monitoring (usually assumed to be technologically given) and Wm denotes employees’ market opportunity cost, i.e., the expected best alternative wage upon separation from firm j. The WER class that is consistent with the payment of wage incentives is unbundled (i.e., Źj/Źɱj>Wj/Wm), while WERs mandating payment of market-opportunity costs are bundled (i.e., Wj/Wm>Źj/Źɱj).7 The Holy Grail of formal OJB modeling is the derivation of unbundled workplace exchange from axiomatic model primitives. Absent that derivation, rational labor pricing and use default to their market solutions, permitting economists to ignore workplace behavior.

	Unique Characteristics 

	Formal workplace theories differ largely as a result of their specifications of, agency problems, the nature of jobs, and firm revenue distribution, and most significantly worker preferences. Those categories are useful in organizing the existing literature.

	 

	Firm size.  Some workplace models explicitly use differences in establishment size to motivate heterogeneous agency problems. Large establishments have relatively high ratios of specific to total (human and physical) capital, with specificity and scale implying team production, information asymmetries, and imperfect employee monitoring. By contrast, in small firms, worker OJB is effectively controlled by either monitoring (often a by-product of the owner-manager’s other duties) or contingent wage contracting.

	 

	The nature of jobs.  The nature of workplace exchange cannot be independent of the nature of jobs held. In the literature, one model class explicitly uses a bimodal separation to accommodate employment heterogeneities. Input specialization imposes, from the perspective of employees, two restrictions with respect to the nonmarket exchange of outcomes for inputs: (i) wages are important relative to nonpecuniary benefits (ON), and (ii) fixed-input characteristics (If), such as seniority, are important relative to variable cooperative input on the job. The formal definition of such routinized jobs, named class-I employment, is:

	 (9.4)      ỎN/Ỏ < Ỉf/Ỉ. 

	The remainder of the employed workforce holds class-II jobs:

	 (9.5)      ỎN/Ỏ ≥ Ỉf/Ỉ.

	Frequently, in this class, the work itself contributes substantially to job satisfaction, restricting the relative utility provided by wages. Such employment is characterized by creative tasks in diverse fields such as the arts, research, some skilled crafts, and policymaking. Most formal OJB models implicitly posit class-I employment.

	 

	Profits.  Time-varying wage rents introduce a significant nonmarket influence into the rational distribution of factor incomes and the return on capital ownership. Some OJB models that pay attention to distribution employ a Jensen-class residual-rent framework to accommodate that and other complications.8 In this survey, firm-specific residual rents claimed by equity owners are defined as jth revenue in excess of the cost of labor hours and financial-capital input: Πj(t)=Pj(t)Xj(t)−(Gj(t)+1)Wm(t)Hj(t)−řm(t)Қrj(t), where Gj equals Wj/Wm−1, Pj is the product price, řm is the market price of financial capital, and Қr denotes the resale value of the establishment’s capital stock. Given ΔPj/ΔGj<1, it follows that ΔΠj/ΔGj<0.9 Other workplace theories continue to rely on the Wicksell-Wicksteed textbook distribution model featuring perfect market competition and first-degree homogeneous production that eliminates increasing returns and pure profit.

	 

	Worker preferences.10  An important class of OJB models relies on arbitrary preferences, parsimoniously building on the standard two-argument (consumption and leisure) description of worker utility. The taste for leisure is conveniently expanded to include loafing on the job; and the pursuit of that preference is constrained by workplace monitoring as well as labor-market conditions. Despite being universally rejected by human-resource professionals, the arbitrarily-imposed preference to shirk motivates employees in mainstream economic theory.

	 

	The axiomatic-preference approach, by contrast, adds an argument to the employee’s utility function that reflects his or her relative position. This general model class is broadly accepted by practitioners and was pioneered in macroeconomics by Duesenberry (1949) and Modigliani (1949) and has more recently been featured by a number of theorists, notably including Becker (1996), Bewley (1999a, 2007) and Akerlof (2007).11 From de la Croix (2001, p.262): “The preferences under which the [mainstream] utility function is derived are, by definition, independent of past choices and others’ choices. This simplification is quite useful to address many economic issues, but it is fair to recognize that most economic models have adopted a very naïve approach to the determination of utility and that a large number of choices depend very much on past actions and inter-individual relationships.”

	Arbitrary Preferences: Shapiro-Stiglitz Shirking

	Market-constrained shirking behavior, rooted in the assumption that workers prefer to loaf on the job, is the most familiar economist description of OJB. It has been modeled by Calvo (1979), formalized by Shapiro and Stiglitz (1984), and explored by a number of others, notably including Bulow and Summers (1986) who endowed shirking theory with technology heterogeneities in order to construct and test an interesting disaggregated model of wage determination and structure. Macroeconomists, engaged in the infrequent act of thinking about what goes on in the workplace, almost always default to the Shapiro-Stiglitz model.

	 

	Phelps (1994, p.12) summarized shirking theory’s idea of optimizing behavior: “Continuous monitoring of every employee would be prohibitively expensive for the firm. The suggested solution is to motivate employees to shirk with reduced frequency by the same means that it motivates employees to quit with reduced frequency: by offering the employee incentive pay. By giving the employee more to lose in the event of dismissal, the firm will reason, the threat (certain or uncertain) of dismissal in the event the employee is caught shirking is made a stronger deterrent for the employee. Up to a point, then, raising the wage will generally gain more in output per man-hour than it will lose in wages per man-hour, with the result that the wage cost of producing a given output is decreased on balance.” Phelps explicitly posits unbundled Źj, calling attention to the general problem with shirking-class workplace modeling. Absent nonintuitive constraints, worker utility that is simply decreasing in Źj restricts workplace behavior insufficiently to support the derivation of unbundled Źj, and the existence of meaningful wage rigidities, from employer-employee optimization. (See below.) As a result, any interesting results from the shirking-model class are always assumed.12

	 

	The central distinguishing elements of any formal economic model of worker OJB are found in its employee-utility and workplace-exchange functions. With respect to the former, shirking theory expands the leisure argument in von Neumann-Morgenstern expected utility: 

	(9.6)      Eoi∑ ŗt Ú(Ci(t),LHij(t),LWij(t)), 
such that ΔÚi/ΔLWi>0, ΔLWij/ΔŹij<0,

	where C represents consumption at time t; LH and LW denote, respectively, leisure away from and on the job; Eo denotes the expectation of future values of the function’s arguments based on the information available at the beginning of the current period (t=0); ŗ is the subjective discount factor (ŗ ∈ (0,1)); Δ is the change operator; and the series are summed from t=0 to t=ϰ, the employee’s desired future tenure at firm j.13 

	 

	The Shapiro-Stiglitz (S-S) model’s capacity to derive wage rigidity from employer-employee optimizing behavior further requires arbitrary constraints imposed on workplace exchange:

	(9.7)      Źj =(Έ/H)j = Źj(Wj,Ŵj,Wâ,ğj),

	such that a particular wage (Ŵj) is posited to satisfy two conditions, (Źj│(Wj/Wâ)<(Ŵj/Wâ))=0 and (Źj│(Wj/Wâ)≥(Ŵj/Wâ))=ē, with ē defined by S-S as “some fixed positive level” of labor effort.14 Workers’ market opportunity cost is Wâ, which in the S-S model equals their best alternative compensation, adjusted for the expected duration of unemployment and associated jobless benefits, after separation from firm j (introducing labor-market conditions into the optimization process). Workplace-monitoring intensity, denoted by ğ, is assumed to be constant.

	 

	Given Hj>0, profit-seeking mandates that the firm must pay Ŵj:15

	(9.8)      If Wâ≤Wj<Ŵj, then (Źj/Ŵj│Źj=ē)>(Źj/Wj│Źj=0); and

	(9.9)      If Wj>Ŵj, then (Źj/Ŵj│Źj=ē)>(Źj/Wj│Źj=ē).

	Figure 9.1 illustrates the optimization condition. In the Shapiro-Stiglitz WER, unit labor costs at Ŵj must always be lower than unit costs in the range of all other feasible wages (Wâ≤Wj). Shirking theory’s bimodal workplace exchange (Źj=0 or Źj=ē) is, therefore, much more than an analytical convenience. It critically motivates the unbundled Źj required for the rational payment of labor rents.

	 

	FIGURE 9.1.   Shirking Theory: Workplace-Exchange Relation

	 

	[image: Image]

	 

	The restrictions that enable nonmarket wages to exist in Shapiro-Stiglitz are, at best, non-intuitive. Most significantly, in the technological space of the shirking model, homogeneous firm conduct is constrained by 0 ∉ Xj, rejecting the typical characteristic of the firm’s choice set that permits the refusal to hire variable inputs, i.e., to remain idle.16 As a result, in the labor-price range Wâ≤Wj<Ŵj, management is required to pay opportunity costs to a workforce that produces nothing, making profit maximization conditional on that arbitrary employment policy. To avoid paying labor out of nonexistent revenue, the firm always chooses to pay the wage incentive (Ŵj) that transforms Źj=0 into Źj=ē>0.17 That zero-based discontinuous transformation of Hj into Έj permits Shapiro-Stiglitz to derive interesting results from optimizing workplace behavior.18

	 

	If endowed with (less problematic) continuous, positive Źj, also illustrated in Figure 9.1, shirking theory exchanges one problem for another. Now, because of insufficiently restricted behavior, shirking theory cannot derive Phelps’s condition for the existence of rational wage rents (an unbundled WER) from employee-employer optimization. To reiterate, interesting results for the shirking-model class cannot be derived from model primitives; they must always be assumed.19

	Arbitrary Preferences: Principal-Agent Problems

	Principal-agent analysis formally models the existence and distribution of information rents arising from task delegation in organizations. (The literature is usefully summarized in Laffont and Martimort (2002) and Prendergast (1999).) Positing private information and conflicting employer-employee objectives, researchers have associated moral hazard with variable worker cooperative input. In large, specialized production environments, employees know more about how to do, and how well they are doing, their jobs than does their employer. Workers, exploiting that information asymmetry, can take hidden actions to alter their terms of trade with management. With sufficient production scale and specialization, moral hazard is an inherent feature of optimizing, price-mediated workplace exchange. 

	 

	Incentive theorists have, in particular, studied the design of compensation contracts and the circumstances in which payment methods can mitigate workplace information problems. Given that the construction of optimal wage incentives requires prior understanding of the employee behavior to be motivated, the principal-agent literature is relevant to this review. Workplace modeling used to illuminate agency problems typically combines the default lazy-worker utility function and a simple workplace-exchange relation, producing a generic economic model of on-the-job behavior:20 

	(9.10)      Eoi∑ ŗt Ú(Ci(t),LHij(t),LWij(t)), 
such that ΔÚi/ΔLWi>0, ΔLWij/ΔŹij<0; and

	(9.11)      Źij=Źj(Wij,Wm, Źɱj), 
such that Wj≥Wm, Źij≥Źɱj, ΔŹij/Δ(Wj/Wm)>0.

	 

	The fundamental idea is that, if employees are sufficiently willing to substitute on-the-job leisure for consumption, making labor pricing contingent on productivity induces a voluntary unbundling of workplace exchange ((ΔŹij/Źɱij)/(ΔWj/Wm)>1). For nonsupervisory, production workers, whose workplace is characterized by costly, asymmetric information, agency theorists identify piece rates and profit-sharing as the principal classes of contingent payments used by management to induce employees to better align their behavior with employer goals.

	 

	Piece rates.  The most significant macroanalytical shortcoming with the agency analysis of piece rates is that it cannot support the derivation, from optimizing behavior, of the existence of rational labor rents, let alone involuntary job loss. Either outcome must be assumed, a problem that is (as has been emphasized in this review) intrinsic to the shirking-model class.21

	 

	It is interesting that the most consequential implications of incomplete contracts in the principal-agent literature follow from microfounding limitations on the rational use of piece rates. Workplace-information asymmetries motivate problems that include imperfect measurement of output (especially when quality is less observable than quantity) and the difficulty detecting free riders in team production.22 When the quantity and quality of output is both measurable and attributable to individual employees, a relatively unusual occurrence in large establishments, some version of piece rates is frequently employed. 

	 

	Profit-sharing.  Profit-sharing given inherently lazy employees is also not supported by modeling optimizing behavior. The rational use of gain-sharing compensation plans, implemented in order to motivate better alignment of OJB with firm goals, is fundamentally limited by workplace-information problems that are particularly aggravated by the use of aggregate measures of performance. (See Chapter 8.) For the employee, the connection between his or her behavior on the job and the firm’s reported profits is typically muddied into incoherence by firm size and specialization, multiple product lines, capital-investment decisions, accounting practices, and external economic forces. Asymmetric information with respect to the several, often obscure, influences on total profits combines with management’s inability to identify free riders in team production to thoroughly compromise the capacity of company-wide profit-sharing to effectively motivate employee OJB.23

	Arbitrary Preferences: Tournaments

	Edward Lazear and Sherwin Rosen (1981) constructed tournament theory, one of the earliest formal models of employee on-the-job behavior, during a remarkably productive period for innovative analysis of labor pricing.24 Although Lazear-Rosen did not emphasize the role of shirking, their theory is consistent with positing ΔLwij/ΔŹij<0 and fits best in the expanded-preference class of workplace models. Like other formal workplace analyses, the identifying features of the tournament approach are captured in its utility and workplace-exchange functions: 

	(9.12)      Eoi∑ ŗt Ú(Ci(t),LHij(t),LWij(t)), 
such that ΔÚi/ΔLWi>0, ΔLWij/ΔŹij<0;25 and

	(9.13)      Źij=Zj(Wij,WPj,Źĸj), 
such that Wij≤WPj, ΔŹij/Δ(Wij/WPj)<0, ΔŹij/ΔŹĸj>0,

	where WP is wage (the “prize”) received by the worker if promoted and Źĸ is the relevant productivity of other employees in competition for the promotion. The compensation structure associated with the firm’s leadership hierarchy provides the incentive that influences employee productivity. From Lazear and Shaw (2007, p.94): “Tournament theory begins with the notion that prizes are fixed in advance…. Winning that salary depends on relative performance. Individuals are promoted not because they are good, but because they are better than others in the relevant group.”

	 

	Tournament theory combines the payment of wage rents and effective labor monitoring. Strong requirements with respect to the symmetry and cost of relevant workplace information are sensible in the Lazear-Rosen approach, which is largely limited to the OJB of employees who reasonably aspire to higher-paid management positions.26 Those employees want to demonstrate superior performance; and their productivity, given the nature of supervisory positions, is relatively easy to monitor. By contrast, most workplace theories focus on the optimizing behavior of nonsupervisory, production workers who perform structurally different work tasks with different ports of entry to the firm than management employees in large establishments.27

	 

	Most wage earners learn relatively quickly learn that they are unlikely to move significantly up the firm’s leadership hierarchy. They understand, correctly, that they are not contenders for the big paydays “won” by promoted managers. Rational wage-earner behavior on the job is motivated by different objectives, and specialized-workplace information asymmetries produce monitoring limitations that provide the latitude to pursue those objectives. As a result, the conduct and pricing of that largest class of employees is neither explained nor predicted by tournament modeling.

	 

	Lazear-Rosen, of course, were not attempting to explain the OJB of nonsupervisory, production workers. Instead, they were focused on incentives that influence the behavior of employees attempting to move up the firm’s management ladder, rationally responding to the compensation prize attached to climbing higher rungs as well as the productivity of their competitors for that advancement. As a result, tournament theory usefully augments the more typical emphasis of OJB analyses that, given workplace-information asymmetries, describe the rational conduct of workers with restricted upward mobility.

	Axiomatic Preferences: Morale-Centric Efficiency Wages

	The axiomatic-preference approach to modeling workplace exchange is more familiar to practitioners than economic theorists. But increasing economist attention is being paid, most notably by the school of economic behaviorists who are using findings from theoretical and experimental psychology, neuroscience, and evolutionary biology to rewrite the textbook primitives of economic theory.28

	 

	The morale-centric version of efficiency wages, originally modeled by Solow (1979, 1990) and Annable (1977, 1980, 1984, 1988), draws from human-resource management to extend employee tastes to include a stable preference for fair treatment by his or her employer.29 The worker desire for equity is asserted to have sufficiently broad acceptance among practitioners to require no derivation.

	 

	The ubiquitous von Neumann-Morgenstern expected-utility framework is adapted to the extended preference of worker i:

	(9.14)      Eoi∑(1+ŗ)tÚi(Ci(t),LHi(t),Wj(t)/Wnj(t)), 
such that (ΔÚi/Δ(Wj/Wnj)│Wj≤Wnj)>0.30 

	The innovation here is the definition and behavior of Wn, named the reference wage. Three classes of reference standards calibrate the worker’s stable preference for fair treatment: Wa (his or her best alternative wage), Wb (the interpersonal reference standard), and Wc (the intertemporal reference standard), implying a set of labor prices Ҝij={Waij,Wbij,Wcij}.31 The worker’s preference for equity is satisfied by the set’s least upper bound: Wnij=sup Ҝij. Instantaneous utility is strictly increasing in Wj/Wnij up to unity and unchanged thereafter.

	 

	Axiomatic preferences provided the intuition motivating the assumption of unbundled workplace exchange from optimizing employer and employee behavior in large establishments offering class-I jobs. Unbundled WERs imply that the payment of wage rents (Wj=Wnj>Wm) is consistent with profit maximization.32 By contrast, for small firms or those offering class-II jobs, workplace exchange is bundled, making labor pricing greater than market opportunity costs inconsistent with profit seeking. WERs for large and small establishments respectively are posited to be (see Annable (1980)): 

	(9.15a)      Źj=ƒ(Wj,Wnj, Źɱj, Wm),  such that 
if Wj ∈ [Wnj,Wm], (ΔŹj/Źnj)/(ΔWj/Wnj)>1;33 

	(9.15b)      Źk=Źɱk, such that 
if Wk>Wm, (ΔŹk/Źɱk)/(ΔWk/Wm)<1. 

	 

	Figure 9.2 illustrates the unbundled WER class, capturing a critical model asymmetry. A positive compensation shock (i.e., the wage paid moving to the right along the WER from Wj=Wnj) does not disturb workplace equilibrium. Unchanged Źj implies no gift-exchange, usefully restricting the role of reciprocity to its negative variant. Indeed, the interesting action is wholly confined to Wj reductions from Wn, falling increasingly below the reference rate. Wage cutting causes dissatisfaction, and employees restore equilibrium by altering their on-the-job behavior, a response that is consistent with the evidence. In large establishments offering class-I jobs, unchanged Ҝj implies that labor-price reductions are inconsistent with profit maximization, usefully microfounding Wj=Wnj>Wm.

	 

	FIGURE 9.2.   Rational Worker Theory: Unbundled WER
(Large Establishments Offering Class-I Jobs)

	[image: Image]

	 

	Model dynamics.  Employees’ intertemporal substitution of expected consumption for fair treatment (represented by Wnj), modeled and simulated in GWET as a dynamic programming/Bellman problem, motivates rational Ҝj recalibrations, making the time path of optimal labor pricing and use endogenous. (Recall Chapter 3.) The analysis demonstrates the existence of a level of expected nonstationary residual rents that precludes the rational substitution of expected consumption for fair treatment, restricting the inter-temporal flexibility of Wnj in response to changing market conditions.

	 

	The dynamic modeling assigns a critical role to the establishment’s revenue-adequacy problem that was noted above. It identifies multiple interrelated sources of residual rents (Иj(0)>0) that can fund Ҝj (and Wnj) durability, including optimal investment in sunk capital under uncertainty, endogenous product pricing (featuring monopolistic competition), increasing returns, and government intervention, broadly defined to include actions that reduce industry product-demand elasticities as well as those that restrict management latitude to optimize labor costs.

	 

	Completing the picture, inadequate expected residual rents (qj(t)<1) induce firm-specific job destruction, modestly at first but eventually threatening worker rents (and the consumption path they support) sufficiently to produce Ҝj recalibrations and reference-wage reductions.34 Given sufficient incidence in the overall population of firms, such Ҝj revisions reduce the natural rate of unemployment.

	Axiomatic Preferences: Gift-Exchange

	Original modeling.  George Akerlof’s 1982 theory, despite appearing somewhat after Solow and Annable, is the best-known example of the extended-preference model class.35 His approach is motivated by an employer-employee “gift exchange” of higher wages for higher productivity. “On the worker’s side, the ‘gift’ given is work in excess of the minimum work standard; and on the firm’s side, the ‘gift’ given is wages in excess of what these [workers] could receive if they left their current jobs.” (Akerlof (1982), p.543) A worker-response function is arbitrarily specified to produce unitary elasticity at Wr:36

	(9.16)      Źj = Źηj = -a + b(Wj/Wr)γ such that 0<γ<1,

	where Źηj denotes the “effort norm”, Wj the offer wage, and Wr the “reference wage”. In order to introduce contemporaneous labor-market conditions into the model, the reference wage is defined as:

	(9.17)      Wr = Wo1-Û BUÛ,

	where Wo is the wage paid by other firms, Û denotes the rate of market unemployment, and BU is the level of jobless benefits.37

	 

	Similarly to Annable, gift-exchange (implicitly) builds on the neoclassical, albeit literary, framework of Kerr, Dunlop, Harbison, Myers, Ross, and other mid-century labor economists: profit maximization, variable worker behavior on the job, workplace norms, labor-pricing (interpersonal and intertemporal) reference standards, and the importance of perceived fair wages in employee utility. But, and here’s the rub, Akerlof (along with Annable, Solow, Wood, and the other morale-centric efficiency-wage theorists in the late 1970s and 1980s) failed to combine the ingredients drawn from Kerr et al. (and emergent human-resource management) into a model of optimal worker behavior that restricts WERs sufficiently to liberate nonmarket efficiency wages from reliance on free parameters.38 Exogenous labor-price rigidities, however dressed up, will always provide unwelcome microfoundations for formal macro theory.

	 

	It is also noteworthy that experimental work has had difficulty finding evidence of gift-exchange’s positive reciprocity, especially beyond transient transactions.39 The same experiments, however, find substantial negative reciprocity. From one recent study: “We find that wage cuts have severe implications on workers’ effort. Moreover, during the observed period, there is no significant indication that the workers adapted to the lower wage over time. On the contrary, the detrimental effect is so strong that it cannot be compensated for by setting the wages back to their original level. While these results are broadly supportive for the notion of negative reciprocity in labor markets, the evidence for positive reciprocity is less conclusive…. we do not find a significant positive relationship between higher wages and effort, not even in the short run” (Kube, Maréchal, and Puppe (2006), p. 9).

	 

	Identity Modeling.  Akerlof, collaborating with Rachel Kranton, has more recently has focused on Herbert Simon’s mid-century analysis of employee acceptance of employer goals. (See Akerlof and Kranton (2005).) In his seminal work on organizations, especially as a market-alternative venue of rational exchange, Simon argued, persuasively, that such acceptance is a necessary condition for high performance in large, information-limited establishments. The idea was first introduced into formal economics by morale-centric efficiency-wage theorists. (See Annable (1977, 1984)).

	 

	Akerlof and Kranton’s elaboration on firm investment in worker acceptance of organizational goals provides an interesting alternative specification of the employee’s utility function and clearly contributes to the extended-preference class of OJB modeling. Their variant, however, features changing preferences, distancing (perhaps unnecessary) their exploration of the sociological concept of worker identity (rooted in acceptance or rejection of employer’s goals) from the earlier work on morale-centric efficiency wages and, more consequentially, the formal economic method of optimizing, general equilibrium derived from stable (axiomatic) preferences. Their model-building strategy is important. In both early efficiency-wage thinking and modern workplace-equilibrium modeling, causation runs from a stable, universal preference for equitable treatment (ultimately rooted, as noted in Chapter 2, in tens of thousands of years of natural selection that facilitated human cooperation and increased species-survival odds) to the choice concerning acceptance of management goals. In Akerlof and Kranton, causation is reversed; employer investment in employee identity fosters perceptions of fair treatment.

	 

	Identity-model causation, not surprisingly, finds little support in the management literature. Practitioners recognize the futility of direct investment in changing worker “identity” if their employees broadly perceive management to be arbitrary with respect to compensation, work rules, layoffs, promotion, etc. The ability to effectively manage a large, complex workplace begins with worker perceptions of fair treatment.

	Axiomatic Preferences: Bargaining Models

	Formal OJB theories typically model spontaneous workplace behavior, motivated by employee pursuit of stable preferences in the context of costly, asymmetric information, economic rents, and exclusion-principle limitations on collective activities. The development and maintenance of workplace reference standards (Ҝj), however, need not be spontaneous. Most notably, workplaces can be intentionally organized by labor unions. In those circumstances, the economic modeling of collective bargaining is usefully microfounded by the optimizing, price-focused analysis of workplace exchange organized around continuous equilibrium.

	 

	Nash bargaining.  As noted in Chapter 7, wage negotiations in modern formal theory are almost always represented as an exercise in Nash bargaining. The familiar generalized solution for the Nash model is max [(Й−Йo)π(W−Wo)1-π], where Й denotes firm profit, Йo is the firm’s reservation profit (implying a reservation wage), W represents the wage paid, Wo is the worker’s reservation wage (usually assumed to equal market-opportunity costs), and π captures the firm’s relative bargaining power.

	 

	The mainstream status of the Nash model among economists is puzzling. It is a little more than a black box that relies on free parameters (most critically informing π) to produce a determinate wage.40 For a union, bargaining power, usefully defined as the ability to impose cost on the other side for disagreeing with your position, is rooted in its capacity to organize workplace behavior, notably including work stoppages, that damages employer profits. Exogenous π eliminates the need for endogenous worker OJB in the modeling of collective bargaining. 

	 

	The California school.  Chapter 7 usefully emphasized Arthur Ross’s California-school approach to collective bargaining, informing Nash bargaining with intuitive restrictions on both the range of feasible wages and the calibration of relative bargaining power. Ross informally modeled worker utility (emphasizing interpersonal and intertemporal wage comparisons and job security), union institutional goals, determinants of the negotiators’ capacities to impose costs on each other, and reservation wages and profits. Developed in the mid-twentieth century, the Ross literary model is an important antecedent to formal workplace-equilibrium theory and, therefore, merits inclusion in this review.41

	 

	The utility and workplace-exchange functions implicitly used by Ross and the California school are virtually identical to intertemporal workplace equilibrium theory:

	(9.18)      Eoi∑(1+ŗ)t Úi(Ci(t),LHi(t),Wij(t)/Wnj(t)), 
such that (ΔÚi/Δ(Wij/Wnj)│Wj≤Wnj)>0;42

	(9.19)      Źj=Źj(Wj, Wnj, Wm, Źmj), 
such that if Wj ∈ [Wnj,Wm], (ΔŹj/Źj)/(ΔWj/Wnj)>1.

	The reference wage (Wnj) is also governed by the same three-argument workplace reference standards (Ҝj, such that Wnj =sup Ҝj) as in GWET. Indeed, the California School provided economists early identification of the importance of fair treatment in the specification of worker preferences.

	 

	The bargaining model is rooted in the same fundamental workplace analysis as a the GWET’s spontaneous workplace organization, differing in three interrelated ways. Formal organization reduces free-rider limitations on collective employee actions, restricts the expected incidence of job loss from worker monitoring, and introduces a third set of objectives, i.e., those pursued by the rational union, into the labor-pricing process. Formal organization most notably expands the range of OJB responses to firm violations of Wnj to include overt actions, especially work stoppages. Given sufficient firm-specific human capital, formal workplace organization broadens the range of discretionary OJB (for legal strikes, Źj–Źmj=Źj), enhances employees’ capacity to impose costs on their employer, and increases Ҝj durability.43

	 

	Rubinstein’s bargaining model.  The modest literature on formal economic modeling of union-management bargaining ignores the work of the California school, concentrating instead on the task of more deeply burying the black-box nature of the Nash model. The major contribution to the mainstream research agenda, so far, is Rubinstein (1982).

	 

	In his model, as described in Chapter 7, both sides to the negotiations are endowed an impatience quotient (δ) that discounts the future benefits of a completed bargain, implicitly assuming that the willingness to compromise is increasing in the time spent negotiating. Time pressures in the context of deteriorating outcomes replace bargaining power as the repository of the free parameters that motivate determinate wages. Rubinstein’s game has a unique sub-game perfect equilibrium producing Π=1/(1+δ) and W=δ/(1+δ), defining bargaining power wholly in terms of the time pressure to compromise: π=(1−δ)-1.

	 

	In addition to a continuing reliance on free parameters, the model’s assertion that time pressure alone forces a bargaining solution would surprise practitioners. Absent some additional force or forces compelling compromise, profit-seeking firms (already paying small wage premiums to discourage turnover and the loss of specific human capital) would almost always be willing to negotiate forever with employees insisting on higher rents. More precisely, firm optimizing behavior mandates a comparison of the direct costs of negotiating, likely to be relatively small, and the costs of compromise.44

	Axiomatic Preferences: Insiders-Outsiders Model

	An interesting variant of insiders-outsiders theory is motivated by price-sensitive, optimizing behavior on the job. (See Lindbeck and Snower (1988, 2001).) From Lindbeck (1993): “… insiders can refuse to cooperate with outsiders who try to get jobs by underbidding the prevailing wages of the insiders. For instance, suppose that an unemployed worker approaches a firm and offers to work for a lower wage than the prevailing insider wage. Insiders may prevent such an attempt at underbidding by threatening not to cooperate with an under-bidder in the production process. As a result, the latter’s productivity may become so low that it is not in the firm’s interest to hire him or her. Insiders may also push up the reservation wage of outsiders by threatening to harass those who try to break into the firm through wage underbidding.” (p. 38)

	 

	More formally, the hypothesized uncooperative behavior of veteran employees in defense of their established wage (Wēj) would reduce productivity, implying a particular version of the workplace-exchange relation:

	(9.20)      Źj=Źj(Wēj,Woj,Źmj,Wmj), such that Źj ∈ [Źēj,Źmj], 
(Źj│Woj=Wēj)=Źēj, ΔŹj/Δ(Woj/Wēj)>0,

	where Wo is the offer wage to new hires and Źēj is equilibrium OJB if undisturbed by underbidding. Given that the insider-outsider literature does not derive the uncooperative employee behavior from optimizing workplace exchange, the existence of rational nonmarket wages still must be assumed.

	Axiomatic Preferences: Flat-Top Model 

	Harvey Leibenstein (1976) constructed one of the earliest formal models of variable worker behavior on the job. Implicitly positing class-II jobs, he extends standard instantaneous utility by directly including an argument representing employee satisfaction derived from work effort itself: 

	(9.21)      max Ú(Ćij(t), Ĺij(t), Źij(t), Źϐ), 
such that (ΔÚi/ΔŹij│Źij≤Źϐ)≥0,

	where Źϐ denotes the exogenous level of OJB effort beyond which exertion becomes unpleasant. The model design is a mirror-image of shirking theory, which also posits a direct (albeit strictly decreasing) relationship between utility and Ź.

	 

	From Leibenstein (1976): “A typical utility-effort index relation U(OA) is shown in the Figure [Figure 9.3]. Two major shapes seem likely. In the figure it is assumed that up to a point the individual prefers more effort to less effort, that is, all things being equal, he is not happiest when he is not working. Beyond some point it is assumed that he prefers less effort to more. This suggests that there is a limit to which effort is enjoyed for its own sake and beyond some point it becomes onerous. The utility curve U(OA) of Figure [9.3] has a relatively flat top. A ‘comfort effort range’ exists, within which people do not mind working somewhat harder or less hard, hence, total utility does not change markedly. We assume that this is true for most employees.” (pp. 107-8)

	 

	The principal virtue of the “flat-top” model is that it draws attention to the nonintuitive nature of the lazy-worker assumption that motivates shirking theory. Practitioners believe that workers prefer being elsewhere than on the job but, once at work, they prefer OJB in a comfort zone; it makes the time go faster. Beyond challenging the broad acceptance of lazy workers by economic theorists and Leibenstein’s pioneering role in the history of economic modeling of rational employee behavior, the flat-top model has little contemporary interest.

	 

	FIGURE 9.3.   Liebenstein’s “Flat-Top” Model

	[image: Image]

	Assessing the Literature

	The mainstream SVGE model class cannot, but the TVGE model class can, reconcile the powerful rigor of the optimizing-exchange, continuous-equilibrium economic method and the stabilization-policy relevance required if macroeconomists are to maintain (and enhance) their enviable advisory status in government and business. Readers satisfied with that one-sentence assessment can skip the remainder of this section.

	 

	Endogenous MWR.  In modern economic theory, formal workplace modeling comes down to a choice between its non-axiomatic and axiomatic versions.45 The former has emphasized the shirking behavior of the entrenched Shapiro-Stiglitz (1984) theory, while the earlier original efficiency-wage theory (notably Annable (1977, 1980)) pioneered the latter class.

	 

	Shirking theory ignores critical on-site, best-practices, and behavioral-economist findings in its specification of employee preferences. As a result, it cannot derive unbundled workplace exchange, and consequent rational MWR and involuntary job loss, from optimizing employee-employer exchange. Moreover, it cannot even derive the less challenging Shapiro-Stiglitz wage rent (demonstrating downward flexible labor pricing over the business cycle) absent nonintuitive restrictions on profit seeking. By contrast, with its broadly accepted preferences combined with axiomatic technological constraints on both workplace information and the nature of jobs, TVGE modeling easily derives unbundled workplace exchange, the endogenous MWR channel, and involuntary job loss from utility- and profit-maximization organized around continuous general equilibrium, rescuing formal macroeconomics from stabilization-policy irrelevancy.

	 

	Other differences.  Other characteristics particular to the shirking approach are also problematic. First, the scope of practitioner rejection of the lazy-worker keystone of SVGE utility ((ΔÚi/ΔŹij)<0) cannot be ignored. Given the importance of cooperation and acceptance of management’s goals in the circumstances of unbundled workplace behavior, discretionary Źij typically is not principally motivated by physical effort on the job. Unless work is restricted to unpleasant physical exertion, a misleading assumption to which economists are unhappily attached, there is no justification for generally restricting utility, once on the job, to be strictly decreasing in Źij. The arbitrary work-equals-unpleasant-exertion assumption is ubiquitous not because it reasonably describes the nature of OJB in specialized, large establishments but because, in its absence, the market-hegemonic approach to labor pricing, and macroeconomics, is irreparably damaged.46

	 

	
		
				BOX 9.2: What about post-Keynesian macroeconomics?
 
Macro theorists ostensibly begin doing what they do by choosing a promising methodology within which to work. Jesperson (2009, p.xii) has provided a thoughtful division of mainstream methodologies that emphasizes the analytic merit of the formal economic method: “It can be substantiated that two entirely different methodological traditions within macroeconomic theory have developed. The first of these, a neoclassical-inspired line of theory, utilizes general equilibrium models as its analytical method, and the model of the ideal market equilibrium is central. The tradition includes both the new-classical and new-Keynesian schools. Second, the post-Keynesian tradition employs path-dependent causal analyses, where uncertainty, incomplete information, societal power structures and institutional relationships are of greater interest.” Post-Keynesians believe that the explanatory power of their model class is inherently rooted in freeing their analysis from the formal economic method.
 
This book has focused on an even more fundamental bimodal division of macro methodologies. In the first, optimizing exchange is conducted wholly in the marketplace. In the second, rational exchange occurs in one of two (marketplace and workplace) venues that demonstrate core heterogeneities in their decision rules, constraints, and transaction mechanisms. Both model classes are motivated by optimizing exchange organized by continuous general equilibrium. 
 
Innovative workplace exchange is confined to large establishments, axiomatically restricted by asymmetric, costly information and routinized jobs. The two-venue methodology uniquely informs a monetary theory of production in which fluctuations in aggregate demand rationally induce same-direction movements in employment and wage recontracting is sufficiently suppressed to microfound involuntary job loss (both temporary layoffs and permanent downsizing). The TVGE model class notably uses the formal economic method to identify and accommodate path-dependencies, uncertainty, incomplete information, power structures, and institutional relationships that are most critical to macrodynamic stability in specialized economies. Despite marketplace behavior, constrained by dominant LEV labor pricing and use, always being in continuous decision-rule equilibrium, “ideal market equilibrium” no longer plays a significant role. Macro market failure, featuring adverse shifts in total spending, occurs episodically with varying intensity. The associated welfare loss justifies the discretionary management of aggregate demand.
 
This book suggests that many central themes of post-Keynesian analysis, including the rejection of the natural-rate hypothesis and accounting for much of its admired capacity to explain macro instability, are accommodated by the TVGE model class. If so, it is important that the robust explanatory power of generalized-exchange methodology has been achieved without abandoning the analytic anchor provided by the formal economic method. As argued in Chapter 1, the preservation of FEM coherence, clarity, and persuasive power is closely aligned with the preservation of the unique power of economic theory among the social sciences.

		

	

	 

	Consistency with the evidence is also at the heart of the second problem. In the shirking theory, the optimal wage responds symmetrically to market joblessness and is, therefore, equally accommodative of labor-price increases or decreases.47 The generalized-exchange model class, by contrast, derives asymmetric on-the-job behavior, with worker reaction restricted to reductions from the reference wage. As a result, the human-resources approach is consistent with the low incidence of nominal wage cuts in large establishments, and none wholly in response to the business cycle, while shirking theory counterfactually predicts symmetric wage flexibility as labor-market conditions change.

	 

	Third, while both theories relocate, to some degree, wage determination to inside the firm, they imply very different workplace mechanisms of exchange. Large-firm personnel practices consistent with shirking theory would emphasize OJB monitoring and worker punishment. Personnel departments would exist to identify and discharge a sufficient number of loafing employees to send a message to the entire workforce, making wage incentives effective by generally instilling fear and uncertainty.48 Meanwhile, TVGE personnel practices are both more complex and more familiar, producing workplace rules designed to promote perceptions of equitable treatment in compensation, promotion, layoffs, and other elements of job outcomes. Monitoring plays a subsidiary role; discharge for cause is a rare, near-judicial process; and employers generally orchestrate ongoing efforts to convince employees to trust management and, therefore, adopt the firm’s objectives as their own. Actual practice is thoroughly consistent with TVGE mechanisms of workplace exchange, while the mechanisms of shirking theory are typically confined to a heuristic existence, appearing in the management literature as a straw-man representing badly flawed personnel policy.49

	 

	Microfounding good macro theories.  The generalized-exchange model class has derived intuitive explanations for (a) the existence, incidence, and particular characteristics of job loss and (b) why some categories of employment are more affected by nominal-demand disturbances than others. Moreover, TVGE axioms that inform worker preferences and restrict technological homogeneity are the most robust, with respect to direct testing, behavioral assumptions used in the formal economic modeling of labor pricing and use. Alternative approaches, including shirking theory, do not come close. The generalized-exchange theory is not wrong, not unimportant, and (as demonstrated in this chapter) not unoriginal. Given the unsatisfactory state of modern formal SVGE macroeconomics, especially with respect to its inability to adequately model labor behavior and satisfy the needs of stabilization policymakers, the existence of alternative, powerful microfoundations is surely good news.

	Much More to Do

	One of the obvious conclusions from this chapter’s review of the workplace literature is that, except for Akerlof’s continuing work on reference standards and my recent completion of the original EWT, the field has long been moribund. An important goal of this book is to revive interest in the once vibrant nonmarket branch of economic exchange, encouraging careful work on workplace equilibrium and its integration with the existing corpus of market-centric theory. 

	 

	Economists’ interest should be piqued by the fundamental, stabilization-relevant reconfiguring of macroeconomics induced by the intuitive generalization of rational exchange. Indicative of the power and importance of the continuous-equilibrium Workplace-Marketplace Synthesis is that the book, limited in size and tasked to introduce the second venue of economic exchange to macroeconomists, necessarily leaves a great deal of interesting work undone. 

	 

	Some examples of the low-hanging fruit that remain for research by industrious readers, especially those burdened by future dissertations, follow:

	
		Extend the TVGE model to open economies, reworking critical SVGE trade theorems;

		Design and execute numerical simulation exercises for active-Ҝj dynamics;

		Enrich and test the briefly sketched TVGE model of stagnation dynamics;

		Enrich and test the briefly sketched TVGE model of depression dynamics;

		Formally model the rational trade-offs among the Ҝj component reference standards;

		Further document the validity and implications of the rational-arrangements labor pricing that established the relative importance of inflation catch-up in wage determination;

		Formally integrate the TVGE and the Search/Matching/Bargaining models, delivering macro labor analysis from its protracted period of wandering in the wilderness;

		Carefully integrate TVGE modeling, with special attention to Lewis transfer and global trends in living standards, into modern growth theory;

		Explicitly introduce, via the TVGE framework, increasing returns into coherent macro theory and work through the many implications;

		Carefully investigate the broad range of implications resulting from introducing residual rent (pure profit) into formal macro theory as well as the more general substitution of Jensen’s factor-income distribution for Wicksteed’s;

		Enrich Edgeworth, Nash, Pigou, and the remaining bargaining literature by close application of TVGE axiomatic preferences and technology constraints to the formal modeling of unions and collective bargaining with both passive and active government participation, beyond that presented in Chapter 7;

		Enrich and test the compact TVGE analysis of the nature and implications of the axiomatic substitution of the preference for fair treatment for the discredited assumption that employees inherently prefer to shirk on the job;

		Use the generalized-exchange framework to generally rework consumption analysis;

		Use the generalized-exchange framework to generally rework investment analysis, with special attention to the hold-up problem, uncertainty, and the independent role of investor and lender confidence;

		Use the generalized-exchange framework to rework fiscal analysis, with special attention to Ricardian equivalence;

		Use the generalized-exchange framework to carefully recalibrate the role of rational expectations and the Lucas critique

		Use the generalized-exchange framework to rework the analysis of monetary rules – i.e., rule specification and rules versus discretion

		Use the generalized-exchange framework to formally rework central-bank single objective monetary policymaking.

		Use the generalized-exchange framework to enrich the analysis of central-bank credibility and, more particularly, to rethink the Fed’s narrative in support of that credibility.

		Use the generalized-exchange framework to enrich the analysis and tools of central-bank management of aggregate nominal demand. 

		Introduce the generalized-exchange analysis into business-school best practices literature.



	II. Brief Review of the Government-Exchange Literature

	Modern, specialized economies have three distinct venues of economic exchange. The marketplace and workplace venues of price-mediated exchange have been considered in detail. Almost no attention has been paid to government exchange, in part because agent interaction here is typically not price-mediated. Its objective functions, mechanisms of exchange that frequently feature coercion, and constraints including the government’s monopoly on coercion differ greatly from the other two venues. Formal economic thinking on government exchange, as captured by public-goods and public-choice theories, is very briefly summarized in the remainder of this chapter. The minimal attention paid to the third venue does not, of course, imply lack of importance. The size of government has long been one among the most debated of economic questions. The large and growing scale of the public sector alone attests to its worthiness of close study. In the United States, government expenditures exceed 30% of total GDP, up from less than 20% after World War II. Other Western democracies typically have even higher public-expenditure ratios.

	Public-Goods Theory

	Samuelson.  Paul Samuelson pioneered the rigorous analysis of public goods, which he defined as “collective consumption goods”. Public goods critically demonstrate nonrivalness in consumption, i.e., each individual’s consumption of such goods results in no reduction of any other person’s consumption. Goods that are nonrival also tend to demonstrate “nonexcludability in supply”. It is not cost-effective to block nonpayers from consuming the good once it is offered. Freeloading is, of course, a rational self-interest strategy. 

	 

	Samuelson and Nordhaus (1989, 13th edition, p.45): “… private provision of these public goods will not occur because the benefits of the goods are so widely dispersed across the population that no single firm or consumer has an economic incentive to produce them. Because private provision of public goods will generally be insufficient, government must step in to provide public goods.” The implication is the welfare-enhancing necessity of compulsion.

	 

	A central issue in the analysis of pure public goods, which are nonrivalrous positive and for which there is no cost-effective means to prevent free-riders, is whether the first characteristic alone is sufficient to compel compulsory funding of production. If some potential consumers of the collective consumption good are only willing to pay amounts less than private-cost pricing rooted in some imperfect exclusion technology, zero marginal costs imply that unexploited welfare gains from the market exchange must exist. From White (2012, p.342): “If a nonrival good is excludable…, then it can be withdrawn from nonpayers, allowing a producer to induce payment from those who want it and thereby to finance its provision. But any positive price, Samuelson argued, means that too little is consumed. Where the social marginal cost of adding another beneficiary is zero because of nonrivalness, any positive price blocks potential net social benefits. The benefits to additional users will be all gravy.”50 

	 

	That interesting issue will not be considered in this brief overview of the economic modeling government exchange. Suffice it to note that pure public goods, their identification, production, financing, and distribution, are at the core of a significant public-policy problem for which use of homogeneity simplifications in associated modeling is particularly problematic. The assumption obscures the critical “demand-revelation” issue that occupies center stage in any government attempt to calibrate taxes (or other forms of compulsion) to individual willingness to cooperate.

	 

	Musgrave.  Richard Musgrave (1959) became the father of public economics as a result of his comprehensive effort, building on Samuelson, to provide a blueprint for the government’s role in market economies. Musgrave pioneered the integrated analysis of both the spending and taxation sides of public budgets. More generally, he identified three economic functions of the state: managing externalities that arise from rational price-mediated exchange, improving resource allocation; influencing the distribution of income and wealth, balancing incentives and social cohesion; and intervening in total demand, using spending and tax policies, in pursuit of macroeconomic stabilization. 

	 

	In order to simplify his ambitious model, Musgrave posited universally efficient design and execution of fiscal policy as well as universally selfless motivation of fiscal policymakers. Those simplifications opened the door for the more realistic modeling of government policymaker preferences and constraints by Buchanan and Tullock.

	Public-Choice Theory

	The most intrepid economic analysis of government behavior has come from public-choice theorists, who have played by the formal rules of rational exchange (anchored by continuous equilibrium) in their modeling of the public venue’s objective functions, exchange mechanisms, and constraints. Public-choice theory is most closely associated with the work of James Buchanan (for which he was awarded the 1986 Nobel) and Gordon Tullock. 

	 

	PC theorists work with the same basic analytic tools as their counterparts who model optimizing price-mediated exchange (in the marketplace and workplace): objective functions that feature the general pursuit of self-interest informed by axiomatic preferences for consumption, leisure, and fair treatment; mechanisms of exchange, the specifications of which tend to be particular to the venue being studied; and constraints assigning a central role to costly, asymmetric information.51 

	 

	In public-choice theory, rational self-interested behavior centrally motivates rent-seeking, which characterizes rational exchange in marketplace- and workplace-venues as well. However, given particular structure and nature of government exchange, the substantial latitude thought to be provided for rent-seeking makes it an especially important characteristic of the public sector. Self-interested firms or groups of individuals exchange with self-interested government agents, seeking special market privileges that generate rents. The outcome is a negative externality, generally reducing the efficiency of the economy. Overall, the ubiquitous pressures that rent-seeking exerts on politicians and bureaucrats are broadly understood to be pervasive and for which any model of government exchange must account.52

	 

	The particular features of rent-seeking government exchange are concentrated in the mechanisms of exchange and the constraints on the overall process, producing, in public-choice theory, a prototypical class of government exchange between politicians who seek election victories and groups that seek special benefits: 

	Special-interest programs that use government’s monopoly on coercion to transfer benefits to a particular group at the expense of those outside the group are exchanged for the group’s support in mobilizing votes, either directly or indirectly (mainly campaign funds), that help secure a successful election outcome.

	 

	Characteristics of exchange mechanisms that are particular to the public venue notably include:

	
		Mechanisms of exchange that facilitate the prototypical government exchange typically designed to obfuscate the transaction as much as possible;53 

		Majority votes in the legislature, imposing majority preferences on the minority; 

		Exploiting costly, asymmetric information, majority votes that transfer resources from the majority to special interests engaged in the prototypical government exchange. 



	The latter mechanism, using majority votes to transfer resources away from the majority to special-interest groups receives substantial attention from PC theorists. From White (2012, p.356): “On an issue where the taxpaying majority is poorly organized, a well-paid special interest group may use plausible arguments (and campaign contributions) to persuade legislators to grant it monopolistic privileges or to tax the general public for the group’s benefit. This is especially likely where the benefits are concentrated, while the burden is so diffused over the general public that it is hardly felt.”

	 

	Constraints that are particular to the government venue notably include:

	
		Success in political campaigns is strongly increasing in the money that the candidate effectively spends.

		Self-evident knowledge that no single vote will decide a significant election deprives the voter of rational incentive to invest in gathering unbiased information about relevant government programs and their effects.

		Rational self-interested voters attempt to free-ride on the information-discovery of others, who must be engaged in rent-seeking to make their investment rational, and therefore are especially vulnerable to among those who lose in the prototypical government exchange. 

		Rent-seeking government exchange is itself, in part because of the need to obfuscate, a very costly endeavor. (Tullock (1967, in White, p.356) has argued that the cost of competing for monopoly privileges in government exchange exceeds the cost of the misallocated resources that result from the rent-seeking transfer.54 



	 

	Public-choice theorists are typically, and probably excessively, skeptical of government’s capacity to promote general welfare. There are, of course, exceptions, including Mancur Olson whose insightful rent-seeking macrodynamic model was identified in Chapter 3 as an integral contribution to the evolution of generalized-exchange growth theory. Olson opposed special-interest group lobbying but otherwise advocated an activist state. Moreover, this book has constructed a broad expansion of the reach of optimizing exchange to the modeling of the workplace, motivated by self-interest and organized by general equilibrium, that has demonstrated the welfare-enhancing importance of discretionary public management of aggregate demand.

	 

	Systematically working through implications of rational, self-interested exchange is a powerful, useful research methodology that has supported generally reliable policymaker advice. Public-choice theory clearly has much work to do if it is to match the success of the formal method in explicating behavior in the marketplace and workplace. Perhaps heterogeneities, altruism, or some other intractable limitation on the specification of self-interest, exchange mechanisms, or relevant constraints will turn out to fundamentally constrain the capacity of PC theorists to adequately model government exchange.55 But what has been accomplished so far, despite the heavy dose of skepticism, is sufficient to justify applying the formal method to the public venue. Public-choice modeling should be required in any economics curriculum that aspires to inform students about the societies in which they live.

	 

	Perhaps Buchanan perhaps best captured the spirit of public-choice theory by describing it as "politics without romance". Along those lines, he and his colleagues have constructed a useful counterweight to the once-pervasive textbook view of idealized politics that provided an unflattering contrast with the market failure associated with public goods.56 

	III.  Conclusion

	Workplace exchange.  Once Early Keynesians constructed their Neoclassical Synthesis (with its keystone assumption of wage stickiness) within the consensus SVGE model class, the die was cast. The resulting incoherency, subsequently and forcefully captured in the Barro critique, was obvious for all to see. It is not surprising that, over time, an increasing number of rigorously trained macro theorists concluded that such a fundamental incoherency was unacceptable. Only two research strategies are available to deal with the elemental methodological breakdown. Either consensus Early-Keynesian macroeconomics must be changed to be compatible with consensus market-centric microeconomics, or textbook general-equilibrium theory must be altered in order to coherently accommodate Early-Keynesian restrictions on wage recontracting.

	 

	Keynesian researchers still had the overwhelming weight of the evidence on their side (e.g., involuntary job loss clearly exists and is always the principal engine of unemployment fluctuations over the business cycle). But, to their surprise, that advantage mattered less and less with their continuing failure to root wage rigidity in rational behavior. The problem was made especially difficult by the non-incremental nature of the analysis that turned out to be necessary for its solution, i.e., the generalization of optimizing exchange from the marketplace to the workplace. Non-incremental modeling is almost always rejected, at least initially, by the mainstream in any field. As shown in this chapter’s literature review, some researchers interested in a modern theory of labor pricing did look at the workplace; but that look was typically through the lens of the consensus SVGE framework and accomplished little.57 Few theorists published models featuring rational employee-employer exchange in a rigorously constructed workplace venue. And none were able, until recently, to make meaningful wage rigidity consistent with continuous general equilibrium.

	 

	In the interim, the default strategy for dealing with the crisis of macro incoherency, especially weighing on those who teach economics, was to reject Early-Keynesian modeling. Macro theory was reconfigured to conform to textbook microeconomics, accompanied by a broad effort to limit attention to the subset of macro evidence that is consistent with the new consensus theory. Effective stabilization analysis was the main casualty of the failure to improve, taking account of the Second Industrial Revolution’s “new corporate forms” (with their costly, asymmetrical workplace information and routinized jobs), upon the 19th century treatment of labor pricing and use. It required more than generation for postwar macro theorists to derive a recognizable non-convex Workplace Exchange Relation, microfounding meaningful wage rigidity. Once located in the new corporate forms, optimizing WER must be substituted for neoclassical labor supply featuring the equality of the wage paid and workers’ marginal disutility of labor.

	 

	Government exchange.  Meanwhile, the existing literature on the formal modeling of government exchange has fared somewhat better with respect to Occam-razor and policy-relevancy tests. Models of public goods and public choice have been powerfully developed. Beyond the need to more effectively establish lines of demarcation between the two approaches, the most significant deficiency in the existing literature is the absence of an effective strategy for the integration of government coercion-mediated exchange with the price-mediated exchange that dominates economic teaching and research.

	 

	Integration will be facilitated by a growing recognition about the evolving state of economic theory. To be adequate to describing modern societies, to supporting economic policymakers, and to motivating textbooks and lecture notes used in instruction, rigorous thinking must push economists outside their market-centric comfort zone. I imagine future introductory textbooks coherently focused on optimizing exchange and divided into the analysis of marketplace, workplace, and government venues that organize that exchange. Surely such an approach would provide students a more useful grounding in economic thinking than the market-centric focus that has long dominated the profession.

	 

	
		
				BOX 9.3: Big victory for the Chicago school’s imperial agenda
 
At the close of this chapter’s literature review, it is useful to emphasize this book’s allegiance in a fundamental methodological debate that has long divided economists. (Recall Box 9.2.) Generalizing price-mediated exchange from the marketplace to the workplace is the most significant extension of the reach of the rational modeling of human behavior in more than a century. As such, it greatly advances the self-described “imperialist agenda” of the Chicago School, already famous for the analytic conquest of a variety of venues of human endeavor previously thought to be noneconomic.
 
Perhaps the most surprising difference between the SVGE and TVGE model classes is the latter’s greater consistency with the Chicago-School credo that people are best understood as acting efficiently in their own interests. From George Stigler (1982, pp.11-12): “The basis of the credo is simply the fact that an economic actor knows better the environment in which he is acting and the probable consequences of his actions than an outsider, no matter how clever the outsider may be.” Generalized-exchange modeling extends Stigler’s simple fact to the workplace and, in so doing, turns out to be a champion of the Chicago School’s core message. The credo advocates the aggressive expansion of the reach of rationality analysis to a broad range of human activity, and the large, specialized workplace becomes its most substantial acquisition since the Walrasian revolution. The acceptance of original efficiency-wage theory within the corpus of Chicago-school thinking has been long-delayed by theorists’ failure to derive the rational shape, needed to make the exercise interesting, of the Workplace-Exchange Relationship from axiomatic model primitives. (Recall Figures 1.1 and 2.1.) Now that the sufficiently nonconvex WER has been properly derived, the integration of marketplace and workplace exchange, making coherent macro theory stabilization-relevant, can move forward. 
 
Moreover, TVGE modeling better satisfies the other Chicago-School characteristic emphasized by Milton Friedman (1974, p.11): “In discussions of economic science, ‘Chicago’ stands for an approach that takes seriously the use of economic theory as a tool for analyzing a startlingly wide range of concrete problems, rather than as an abstract mathematical structure of great beauty and little power; for an approach that insists on empirical testing of theoretical generalizations and rejects alike facts without theory and theory without facts.” Coherent SVGE modeling must ignore too many (frequently labor-related) facts to be stabilization relevant. Meanwhile, perhaps the most pleasing feature of the Workplace-Marketplace Synthesis is its explanation of a remarkably broad array of facts that uniquely captures the richness of macro behavior in modern economies.

		

	

	 

	
Notes

		[←1]
	 Proper axioms are so broadly accepted to be true as to require no derivation – a stern test that serious theorists must return to taking seriously. For a start, practitioner behavior and beliefs cannot be ignored.
 

	[←2]
	 Recall that downward labor-price rigidities are meaningful if they are sufficient to suppress wage recontracting and support involuntary job loss. If rational labor pricing is wholly determined in the marketplace, there is little macrodynamic need to model workplace behavior. 
 

	[←3]
	 Recall Chapter 2, where Έ denotes labor cooperative effort, H is labor hours paid for, i is the individual employee, j is the work establishment, and t is the unit of time. In particular, a subset Қj of the Cartesian product of the sets to which Έj and Xj (production) belong is posited such that every element Έj and every element Xj appear once and only once in a pair in Қj. It follows that Xj and Έj are in 1-1 correspondence (Xj~Έj). A necessary condition for interesting endogenous workplace exchange is that Xj and Hj cannot also be in a 1-1 technical correspondence.   
 

	[←4]
	 In the literature, establishments’ production functions are (implicitly) posited to generate maximum real output (Xj) for each available combination of the typically two (labor and physical capital) inputs. Output is increasing in both worker cooperative effort (Έ) and capital; no resources imply no production; and Xj is a closed set. Other typical, but not universal, restrictions on the technology space are the exclusion of prices from the input domain and 0Xj (the establishment can be idle). TVGE production substitutes capital services (Ƙ) for the capital stock (Ҡ).

	[←5]
	 In large, specialized establishments, imperfect workplace information limits management knowledge of individual employee OJB. The employer, however, is reasonably assumed to know its average labor productivity (Źj), using that knowledge to design optimal wage incentives. The worker-homogeneity assumption, of course, eliminates both OJB dispersion and management’s need to play the averages. 
 

	[←6]
	 The relationship notably receives in-depth examination in the management literature, suggestive of its practical importance.

	[←7]
	 It follows that unbundled WERs are characterized by (ΔŹj/Źj)/(ΔWj/Wnj)>0, while bundled WERs are consistent with (ΔŹj/Źj)/(ΔWj/Wnj)<0. The third class of WER bundling, (ΔŹj/Źj)/(ΔWj/Wnj)=1, microfounds ideal piece-rate compensation systems. 

	[←8]
	 See Jensen (2000) and Chapter 3. The dynamic residual-rent model also facilitates the useful introduction, into formal OJB analysis, of the classic “hold-up problem”. Again, see Chapter 3. 
 

	[←9]
	 Expected real residual rents are Иj(0)=Eoj∑(1+ŗ(t)+p(t))-tПj(t)). Eoj denotes expectations based on the information available to management at the beginning of the current period (t=0); ŗ and p are, respectively, the discount and general inflation rates; and the series are summed from t=0 to t=η, the expected life of the sunk capital investment. The residual-rent definitions imply a stretch variation on Tobin’s q: qj(0)=(1+ΔИj(0))/(1+ΔҚSj(0)), where ҚSj is sunk capital and Δqj/ΔGj<0.
 

	[←10]
	 In all the OJB models surveyed, worker utility is strictly increasing in both consumption and away-from-the-workplace leisure.
 

	[←11]
	 For a review of the use of extended preferences in macroeconomic modeling, see de la Croix (2001). In general, care must be taken in the search for topological transformations of preferences that make one’s model more consistent with the data. Misuse of the practice results in hidden free parameters. Such transformations are admissible in model building only if the reformulated preferences are both intuitively plausible and strongly supported by the evidence; in other words, they must satisfy the frequently ignored standard criteria for the construction and use of axioms. See Jensen and Meckling (1998) for a general critique of the axioms used by economic theorists to motivate preferences. 
 

	[←12]
	 Phelps’s important Structural Slumps: The Modern Equilibrium Theory of Unemployment, Interest, and Assets, from which the passage is drawn, is the most ambitious use of the shirking variant of efficiency-wage theory to rework macro theory. See also Layard, et al. (2005). 
 

	[←13]
	 Other restrictions with respect to lazy-worker utility are common to all formal OJB models: ΔÚi/ΔCi>0, ΔÚi/ΔLHi>0, ΔLHi/ΔHi<0, Wij≥Wm, where H is hours at work. With respect to variables LH and LW, the former can be best thought of as otiose free time, characterized by ease and relaxation, as opposed to the latter, which is less satisfactory free time that must be spent on the job and is further degraded by the constant need to avoid detection. It should be noted that, in constructing their model, Shapiro-Stiglitz sharply simplify employee instantaneous utility, i.e., Úij=Wij–Źij, such that ΔÚij/ΔWij>0 and ΔÚij/ΔŹij<0. Their other assumptions include worker and firm homogeneity, risk neutrality, perfect information about alternative jobs, no vacancies, and exogenous workplace monitoring intensity; class-I jobs are implicitly assumed. 
 

	[←14]
	 Shapiro and Stiglitz (1984), p. 435. 
 

	[←15]
	 The wage ratio Ŵj/Wâ, reflecting the constant wage rent consistent with homogeneous worker preferences (given constant workplace monitoring ğj), causes Ŵj to move inversely with market unemployment.
 

	[←16]
	 Worker homogeneity is used to motivate a universal insistence on Ŵj as a condition of Źj>0.
 

	[←17]
	 The peculiar nature of the Shapiro-Stiglitz theory is no secret. For example, David Romer (2001) devotes nine pages to summarizing their shirking model, concluding: “The firm must pay [labor rent Ŵ]; otherwise, its workers exert no effort and produce nothing.” (p.425) 
 

	[←18]
	 There is a noteworthy caveat here. The impetus for the 1984 shirking theory was the authors’ desire to explain unemployment in the marketplace, not activity in the workplace. The bimodal separation of Źj to be either zero or a positive constant (with its attendant restrictions on firm profit-seeking) was likely never meant to be, nor can it be, a serious model of worker behavior on the job. The remainder of the Shapiro-Stiglitz story, having little to do with modeling rational OJB, assumes a SVGE economy populated with firms restricted by costly, asymmetric workplace information and posits two characteristics for the jth establishment’s equilibrium wage: (a) equality with the rate paid by the other homogeneous firms and (b) a premium over the homogeneous workers’ opportunity costs, in order to increase the cost of shirking. (Farmer (2010) similarly restricts wages in his interesting reworking of Keynesian theory.) It is readily apparent that positive market unemployment is needed to reconcile the two conditions. 
 

	[←19]
	 Moreover, shirking theory cannot prevent wage recontracting in response to adverse disturbances to aggregate nominal demand and, therefore, can neither support the existence of high-frequency involuntary job- and income-loss nor explain the cyclical behavior of unemployment. 
 

	[←20]
	 The path-breaking principal-agent analysis of Alchian and Demsetz (1972) motivated discretionary employee behavior with an inherent distaste for work; and that model-building choice has been generally followed by incentive theorists. Other restrictions on worker utility are common to all formal OJB models: ΔÚi/ΔCi>0, ΔÚi/ΔLHi>0, ΔLHi/ΔHi<0, WijWm.
 

	[←21]
	 No intuitive analysis relying on the simple lazy-worker specification of employee utility is capable of deriving, and must instead posit, the WER unbundling needed for the optimal payment of meaningful wage rigidities. The default, arbitrary description of inherently lazy employees is inconsistent formal policy-relevant macroeconomics. It is a happy characteristic of the real world that human-resource professions reject the shirking convenience. 
 

	[←22]
	 Related problems include worker gamesmanship in management’s calibration of wage incentives and the dysfunctional OJB that occurs when multi-tasking employees rationally concentrate only on those aspects of their jobs that are explicitly rewarded in their compensation contracts, inducing an inefficient reallocation of activities to the subset of the job functions that are directly linked to wages.
 

	[←23]
	 If gain-sharing pay programs do not help align worker behavior with management goals, why is the compensation practice found in so many firms? Recall that Chapter 8 uses GWET to provide an interesting explanation. To the extent that efficiency wages make claims on firm revenue that are independent of market conditions, the residual share going to the owners of sunk capital absorbs most of the revenue volatility associated with changing economic circumstances. Management, therefore, will likely be on the lookout for cost-effective wage-setting arrangements that allow some risk-sharing with their employees. The wage-policymaking problem is to design payment methods that partially link total compensation to profits without triggering adverse worker feedback. A solution to that problem is to invest in convincing workers to adopt an additional equity-based reference standard, building on the intrinsic employee preference for a fair distribution of residual rents between the workers and the owners of capital. In practice, that additional reference standard is then used to justify partitioning total money compensation, which includes labor rents, into the wage paid and a periodic bonus. The latter is assumed to be an increasing in the profit share and restricted to be non-negative. Profit-based bonus payments introduce simultaneity in the determination of labor and capital factor-income shares, making employee compensation more flexibly responsive to changing product-market conditions. Note the asymmetry. If employees’ preference for equitable treatment is effectively extended to the division of residual rents, then some degree of downward flexibility in labor compensation can occur absent adverse OJB reactions. Meanwhile, given the perceived weak link between individual behavior and overall profits, rational workers do not increase their cooperative effort on the job in the hopes of pushing up residual rents and, as a result, their annual bonuses. In organization analysis, this general class of behavior is named “procedure justice”. See Brockner and Wiesenfeld (1996). 
 

	[←24]
	 Other notable contributions of that period include Solow (1979), Wood (1978), Annable (1977, 1980, 1984), Calvo (1979), Akerlof (1982, 1984), and Shapiro-Stiglitz (1984).
 

	[←25]
	 Other restrictions are common to all formal OJB models: ΔÚi/ΔCi>0, ΔÚi/ΔLHi>0, ΔLHi/ΔHi<0, Wij≥Wm.
 

	[←26]
	 Tournament theory also applies, less interestingly, to employees who derive relatively high utility from the nonpecuniary benefits of their rationed class-II jobs. The oft-cited example is junior faculty at research universities who are thought to expend substantial effort (the productivity of which, given the goals of their employer, is easily monitored) in their attempt to win tenure tournaments. As someone who has held faculty positions in research universities and executive positions financial-service firms, I can attest that the intense competition for tenure has remarkably little to do with pecuniary rewards. More generally, my experience in large, for-profit firms (as a member of management committees of large banks and chairman of the compensation committee for a large insurance company) has been especially useful in understanding the unique nature of labor pricing in specialized economies. 

	[←27]
	 
 More than 80 percent of U.S. private, nonfarm jobs are held by nonsupervisory or production workers.
 

	[←28]
	 See, for example, Camerer et al. (2004).
 

	[←29]
	 While less explicitly in the formal neoclassical maximizing tradition, Wood (1978) anticipated much of what is useful in efficiency-wage theory and is broadly compatible with Annable (1977, 1980). More generally, employee feedback was not discovered by efficiency-wage theorists. As noted in the previous chapter, Gary Becker (1962) hinted at the existence of nonlinear worker-response functions. Earlier antecedents can be found, to cite four examples, in Rowe (1928), Stanley Mathewson (1931), Richard Lester (1941), and E. Wright Bakke (1946). A notable more recent example of efficiency-wage thinking, but again outside the neoclassical framework, is Piore (1972).
 

	[←30]
	 Other restrictions are ΔÚi/ΔCi>0, ΔÚi/ΔLHi>0, ΔLHi/ΔHi<0, (ΔÚi/Δ(Wij/Wnj)│Wj>Wnj)=0. See Annable (1977). 
 

	[←31]
	 In the academic literature, the three-part calibration of the reference wage was established by a loose school of labor economists, based on their numerous on-site studies of workplace exchange, in the middle-20th century. As has already been noted, they found that employees preferred wages that were consistent with interpersonal and intertemporal reference standards that had become ingrained (via repeated application) over time and that had, therefore, been incorporated into workplace standards of acceptable treatment. More generally, the literary workplace analysis of Clark Kerr, John Dunlop, Richard Lester, Lloyd Reynolds, Arthur Ross, Frederick Harbison, Charles Myers, and others motivates the formal human-relations analysis of workplace exchange. (For insightful overviews, see Kerr (1977 and 1987) and Kaufman (1988 and 1994).) 
 

	[←32]
	 Large-establishment Ҝj is exogenous and consistent with the payment of wage rents (Wnj>Waj). Such rents constrain worker optimization. High-wage jobs are rationed, and employment by a rent-paying firm implies being pushed off one’s labor-supply schedule, suppressing work-leisure choice and making the workweek a management prerogative. For workers receiving rents, hours on the job are exogenously determined, limiting the pursuit of utility maximization to adjusting OJB: max Úi(Cij, Loij, Wj/Wnij) with respect to Ź. Also in the static analysis, the reference wage is given, implying fixed consumption (Co) unless the firm attempts to reduce labor rents by cutting compensation from Wnij. Worker dissatisfaction with the inequitable change would then be reinforced by their preference for more to less consumption. Constrained by large firm profit-seeking, employees maximize instantaneous utility at Wj/Wnij=1. By contrast, the absence of agency problems in small firms implies the workers’ inability to establish Wb and Wc: Wnj=sup Ҝj=Waj. See Annable (2007).
 

	[←33]
	 If Wj>Wnj, (ΔŹj/Źnj)/(ΔWj/Wnj)=0. Ideal piece-rate compensation systems ((ΔŹj/Źj)/(ΔWj/Wnj)=1) are ignored. 
 

	[←34]
	 The nonrandom workplace incidence of permanent job loss by employees combined with moral hazard rooted in workplace information asymmetries contributes to the lagged worker response to job destruction. 
 

	[←35]
	 Akerlof’s gift-exchange model shows up in some textbooks but has not approached the acceptance of the Shapiro-Stiglitz shirking theory. See, for example, Cahuc and Zylberberg (2004).
 

	[←36]
	 The notation is Akerlof’s. The negative intercept term (a) is the assumption that restricts the WER sufficiently to motivate unbundled OJB.
 

	[←37]
	 Note that, if unemployment exists (Û>0) and the jth establishment pays a competitive wage (Wj=Wr=Wo), the labor price paid by other firms must equal unemployment benefits (Wo=BU). Akerlof (1984) presents “… a more sophisticated version of gift exchange than in my earlier article”, which implies a more general model of worker behavior on the job: Έij=Έ(WRij;WRoj,U), where WR is the real wage received, WRo is the real wage paid to other workers, and U is the market unemployment rate. He describes the equation as “… the key ingredient in an efficiency-wage model of unemployment.” (p. 82) He recognizes that using only real explanatory variables means that the unemployment in question is the natural rate. The more sophisticated version still does not solve the fundamental problem with the gift-exchange approach. Free parameters continue to be necessary to make the workplace-exchange relation consistent with unbundled employee conduct. 
 

	[←38]
	 De la Croix et al. (2000) strengthened gift-exchange analysis by formally introducing, in their numerical experiments, intertemporal comparisons into the determination of the workers’ perceived fair wage. However, de la Croix et al., in order to square the payment of nonmarket wage incentives with employer profit maximization, must continue the general efficiency-wage practice of assuming that Źj is unbundled. 
 

	[←39]
	 See Kube, Maréchal, and Puppe (2006) for a review of the recent literature. 
 

	[←40]
	 Many economic theorists have been content to follow Nash’s suggestion that π be set equal to 0.5. Labor-management negotiators would be surprised that anyone would take such an arbitrarily calibrated model seriously; it clearly cannot be an acceptable axiom for economic models of labor pricing and use.
 

	[←41]
	 The modest literature on the formal economic modeling of collective bargaining typically ignores union institutional goals, simply motivating labor organizations to maximize the total utility of their (employed and unemployed) membership. See, for example, McDonald and Solow (1981).
 

	[←42]
	 Other restrictions are common to all formal OJB models: ΔÚi/ΔCi>0, ΔÚi/ΔLHi>0, ΔLHi/ΔHi<0, Wij≥Wm.
 

	[←43]
	 There is a pleasing feature of the translation of Ross’s literary unionism into an axiomatic model of optimizing worker behavior. Union-management negotiations are now con-strained by unbundled workplace exchange, providing the static bargaining process with a determinate wage (Wj=Wnj) that is both consistent with rationality and helps explain the low incidence of work stoppages in mature relationships.
 

	[←44]
	 The methodological message here deserves reiteration. When applied to union-firm negotiations, Nash bargaining must remain a black box, with solutions motivated by free parameters, unless it is endowed with endogenous worker behavior. (The absence of government imposition of wages and working conditions is assumed.) Only workplace organization provides labor leaders with the power to impose costs on managements that are sufficient to influence workplace terms of trade. The Rubinstein model cannot intuitively motivate bargaining power (e.g., work stoppages) because it has no embedded OJB description to microfound the necessary employee conduct. See John Straka (1989) for an analysis of bargaining models in the context of endogenous worker behavior. 
 

	[←45]
	 Strict constructionists may argue that truly formal theory must be derived from proper axioms, making the posited choice moot. But economic theorists, in practice, tend to be more flexible. For example, Grossman and Hart (1981) replace shirking workers with OJB that is a random variable observable by the firm but not by employees, in order to derive an optimal long-term (implicit) contract that, given moral hazard, leads to underemployment. Another notable exception to the purely formal treatment of preferences is the recent work of a group of theorists who have been (implicitly) synthesizing new-institutional analysis and the ideas of the mid-century labor economists outlined above. Incomplete contracts and information asymmetries are being combined with agent preferences extended to include fair treatment and “tit-for-tat” reciprocity, making the modeling of how nonmarket institutions evolve a central goal of economic analysis. (See Samuel Bowles (2004).) This “new microeconomics”, especially once it discovers antecedent original efficiency wage theory, may help provide a larger analytical framework for serious attempts to construct a modern neoclassical theory of behavior on the job.
 

	[←46]
	 The more general epistemological point should be reiterated. Practitioners of the axiomatic economic method powerfully argue that rigorous modeling is needed to bring clarity, consistency, compactness, and persuasive power to economic analysis. But, with respect to labor pricing and use, they almost always doom their own analyses to special-case status by ignoring the essential nature of axioms, i.e., that they are so generally accepted to be true as to require no derivation. A dominating preference to loaf on the job is rejected, not accepted, by practitioners.

	[←47]
	 Downward nominal wage flexibility, an unfortunate characteristic of shirking theory, is also predicted by Akerlof’s gift-exchange model.
 

	[←48]
	 The involuntary job loss in the shirking model is wholly discharge for cause; employees caught shirking are fired. Unemployment induced by for-cause job separation is a tiny part of overall joblessness and has no stabilization-policy relevancy. Attempting to model the phenomenon is a waste of time. Such modeling certainly has little to do with the motivation claimed by Shapiro and Stiglitz (1985, p.1217): “To us, involuntary unemployment is a real and important phenomenon with grave social consequences that needs to be explained and understood.”
 

	[←49]
	 Note that shirking theory also incorporates a troubling inconsistency in its treatment of employee preferences that is aggravated as labor rents increase. Management strategy is to provide wage incentives sufficient to suppress the natural aversion to effort by workers. For optimal incentives to exist, however, the wage premium (relative to opportunity costs) must induce a proportionately larger increase in Źj (relative to Źmj), which is a suspiciously eager response for inherently lazy agents. In the richer, extended-preference environment of TVGE theory, the wage direction is reversed. Its unbundled cooperative-effort reaction is motivated by a reduction from the reference wage that violates established standards of fair treatment. Practitioners have no difficulty believing that angry workers, given the latitude provided by costly, asymmetric information, can and will substantially affect productivity. 
 
 

	[←50]
	The general idea is broadly familiar to economists, akin to the class of positive (negative) externalities that occur when an individual’s consumption of a particular good generates benefits (costs) to free-riders (victims). 
 

	[←51]
	 From Kalt (in White, 2012, p.355): “If individuals can get away without paying for something, either by free-riding when the market system tries to provide a public good or by forcing other to pay through governmental coercion, they can generally expected to do so.” 
 

	[←52]
	 Rent-seeking is broader than public choice in that it applies to autocracies as well as democracies and, therefore, is not directly concerned with collective decision making.

	[←53]
	 Transparency is a problem, not a solution.
 

	[←54]
	 Another major claim is that much of political activity is a form of rent-seeking which wastes resources. Gordon Tullock, Jagdish Bhagwati, and Anne Osborn Krueger have argued that rent-seeking has caused considerable waste. In a parallel line of research Fred McChesney claims that rent extraction causes considerable waste, especially in the developing world. As the term implies, rent extraction happens when officials use threats to extort payments from private parties.
 

	[←55]
	 Buchanan and Tullock (1962, p.30) outline methodological limitations of public-choice modeling of government exchange: “… even if the model [with its rational self-interest assumptions] proves to be useful in explaining an important element of politics, it does not imply that all individuals act in accordance with the behavioral assumption made or that any one individual acts in this way at all times… the theory of collective choice can explain only some undetermined fraction of collective action. However, so long as some part of all individual behavior… is, in fact, motivated by utility maximization, and so long as the identification of the individual with the group does not extend to the point of making all individual utility functions identical, an economic-individualist model of political activity should be of some positive worth.”
 

	[←56]
	 The great Swedish economist Knut Wicksell notably argued that politicians will always, as a class, respond to their own self-interests. As a result, effective efforts to improve political outcomes are best invested in improving the rules and structure of government exchange. 
 

	[←57]
	 Despite the unhappy record, for some good theorists the promise of efficiency wages was strong, as illustrated by Edmund Phelps’s response when asked which of his ideas is he most proud: “I would have to say that the incentive wage idea is the most important. The reason is that this laid the foundation for thinking about unemployment as an involuntary phenomenon, rather than just the result of having to be on the boat between one island and another before you could get into the labor market in that new place. I thought that was a very important breakthrough, and it became even more important when Steven Salop, who had been an undergraduate student of mine at Penn, pointed out that I could have written that paper without money. He proceeded to set out a nonmonetary theory of the incentive wage and involuntary unemployment (Salop, 1979). This was followed by the paper by Shapiro and Stiglitz (1984) which was a shirking model of a nonmonetary type to get a nonmonetary theory of involuntary unemployment.” (Vane and Mulhearn (2009), p.116.) The summary of the Shapiro-Stiglitz model provided above indicates how far it is from being a stabilization-relevant, coherent explanation of involuntary joblessness.
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	CHAPTER TEN

	MONETARY POLICY 
AND RELEVANT EVIDENCE

	 

	In his masterwork, Adam Smith (1776) provides two particularly deep insights about economic activity: the spontaneous organization of self-interested market exchange (the “invisible hand”) and the nature and implications of production specialization (the “pin factory”).1 Smith sought to explain decentralized market cooperation by large numbers of persons who efficiently price and distribute specialized output. Much later, Arthur Okun (1981) fundamentally enriched Smith’s insights with his “invisible handshake”.2 The handshake became the organizing metaphor for Okun’s (incomplete) analysis of optimizing exchange inside large, specialized establishments, featuring a class of wage rigidity through which nominal-demand disturbances induce same-direction movement in production, employment, income, and profits.

	 

	Okun, like Smith, was onto something important. Nonmarket rational price-mediated exchange is necessary if formal economic theory is to accommodate the mutation of pin factories into the large, specialized corporations ubiquitously organized in the aftermath of the Second Industrial Revolution. Bureaucratic workplaces, producing goods or services, are needed to motivate employee cooperation in circumstances of costly, asymmetric intra-firm information and routinized jobs. It is not surprising that Alfred Chandler’s “new corporate forms”, distilling over time best-practices management of workplace behavior, became globally characteristic.

	 

	It is surprising, and increasingly problematic, that macro theorists did not adapt. Deep thinking about integrating production and price-mediated exchange in the tradition of Smith. Chandler, and Okun is little rewarded in modern macroeconomics. Mainstream theorists are expected to think incrementally, pushing aside the massively altered production landscape that transformed workplace exchange into a critical economic activity. Coherent macro thinking has, for many generations, remained fixed in the profession’s comfort zone of market transactions. Meanwhile, the intra-firm class of optimizing decision rules, constraints, and exchange mechanisms has been studied elsewhere, finding homes in business schools and the burgeoning best-practices management literature. The cavalier dismissal of workplace modeling as insufficiently incremental is an exercise in hubris that has greatly damaged the stabilization-relevance of consensus theory.3 

	 

	It has been demonstrated that, in clearly defined circumstances, optimizing employees and employers generate meaningful wage rigidity that especially informs the aggregation and analysis of supply in axiomatic modeling. Most fundamentally, the exhaustion of mutually beneficial trades is now understood to be sufficient to produce full employment only if exchange is arbitrarily restricted to the marketplace. Recognizing the readily apparent workplace venue enriches dynamic general equilibrium, making it consistent with broad continuous-equilibrium market failure that microfounds activist management of nominal demand.

	 

	The chapter opens with a brief celebration of the discovery of the keystone economic law that enables coherent and stabilization-relevant macro theory. Monetary-policy implications of TVGE versus SVGE modeling are then summarized in some detail. Particular attention is paid to 

	 

	
		
				BOX 10.1: Generalized-exchange macro narrative
 
Good theories accommodate compact descriptions. This box summarizes, in 391 words, the Workplace-Marketplace Synthesis.
 
TVGE modeling bifurcates both households and firms, each of which rationally pursues self-interests governed by axiomatic preferences and technology. Households are constrained by heterogeneous initial endowments of financial assets. For the largest class, earnings from wealth contribute relatively little to household income; in the much smaller share of households, financial assets are the source of income. Meanwhile, more crucially, firms are separated into two venues that reflect size-related heterogeneity, arising from specialization, the nature of workplace information, and routinized jobs. The organizational diversity is fundamental. Labor is point-of-hire homogeneous; Harris-Todaro transfer governs inter-venue worker flows. Generalized exchange locates LEV labor pricing in the workplace, where firms construct exchange mechanisms and pay the continuous-equilibrium efficiency wage (WnJ) that equals rational employees’ reference wage (WńJ). Workplace-exchange microfounds the keystone MWR Channel. Meanwhile, SEV firms can do no better than paying workers’ opportunity cost, i.e., the market wage (Wm).
 
Macrodynamics are crucially enriched by rational MWR, which suppresses wage recontracting, uniquely motivates involuntary job loss in response to adverse nominal demand disturbances, and pushes workers off their labor-supply schedule. Keynes’s Second Classical Postulate and Wicksell-Wicksteed income distribution are both scrapped in LEV modeling. Income and wealth become the primary determinants of consumption, and expectations of pure profit principally influence investment. Interest rates play secondary roles in each, while coherent hold-up problems are introduced into production-capacity management. Stationary spending disturbances are associated with temporary layoffs, while persisting nonstationary demand shocks generate permanent job downsizing as well as rationally recalibrated worker reference standards (ҜJ) and wage givebacks. Unemployment follows a continuous-equilibrium macrodynamic path. Labor is employed in rationed rent-paying LEV jobs or readily-available market-wage SEV jobs, involuntarily or voluntarily unemployed, or voluntarily out of the labor force. Job quits are procyclical and play no significant role in the stabilization narrative. Job-matching efficiency also does not much matter, insignificantly influencing employment fluctuations.
 
Rational exchange in LEV workplaces produces dominant labor pricing and job rationing that constrain optimization in the marketplace, reconciling continuous decision-rule equilibrium and supply-demand disequilibrium. In the simplest TVGE version, all rational exchange, except between LEV employers and employees, occurs in the marketplace and is largely governed by familiar textbook analysis. The fundamental message, once the model pieces are assembled, is definitive. Macroeconomics that is both stabilization-relevant and consistent with the formal economic method is not feasible absent MWR and, consequently, the generalization of exchange.

		

	

	 

	the modern relevance of the Federal Reserve’s dual, nominal and real, mandate. Next is an unsystematic, far-ranging overview of relevant evidence. The chapter closes with thoughts on the practical core of macroeconomics and the need for modeling workplace exchange, rooted in true axioms and organized by intertemporal general decision-rule equilibrium. The case for the generalization of exchange in order to fulfill macroeconomists’ special responsibility, carefully cultivated by Early Keynesians, to government and business policymakers is summarized.

	I.  Monetary Policy and the Dual Mandate

	The first chapter introduced the useful meta-externality concept, describing broad market failure that can result from optimizing micro behavior. The class of macro failure produces welfare loss that is sufficient to dominate other negative externalities and typically results from meaningful wage rigidity interacting with adverse nominal disturbances (either as a primary shock or propagating a real shock). It is the most consequential illustration of Pigou’s separation of private and social costs, microfounding the discretionary management of total spending. Once the various analytic strands are pulled together, generalized-exchange implications for the proper design and execution of central-bank stabilization policies are understood to be fundamental, providing substantial contrast to SVGE thinking.4 Those inferences, most of which have already appeared in scattered fashion throughout this book, are collected and summarized in this section.

	Aggregate Demand Disturbances

	Generalized exchange reprises the earlier starring role for the propagation of macro shocks by disturbances in total nominal spending, producing powerful same-direction employment and output instability. Responding to observable meta-externalities, Early Keynesians emphasized the discretionary management of aggregate demand. In TVGE modeling, monetary interventions in support of real-side objectives are reasserted and refined.5 Activist stabilization policy has been microfounded by replacing the unhappy, properly criticized Keynesian reliance on free parameters with the derivation, from axiomatic model primitives, of the MWR Channel that uniquely links adverse nominal disturbances and involuntary job and income loss.

	 

	Stationary Demand Disturbance (SDD).  Recall from Chapter 5 that demand-management problems confronting stabilization policymakers can be usefully separated into three classes.6 SDDs produce garden-variety recessions, for which automatic stabilizers and routine Fed open-market operations to reduce short-term interest rates and thereby ease credit conditions constitute an effective response. Stationary demand disturbances are the most easily managed class of instability. In mainstream macroeconomics, SDD is the focus of New Keynesian (NK) analysis, as illustrated by Woodford restricting the total spending disturbances in his NK bible, Interest and Prices (2003), to be stationary. Only in such limited circumstances can competent central bankers agree with Woodford that “ … the crucial monetary policy question is that of the appropriate level for short-term interest rates.”7 

	 

	SDD instability little impacts trend growth in LEV employment. Profit effects are sufficiently transitory that feedback to longer-term growth in output and LEV employment can usually be ignored in the compact TVGE model. Occurring at high frequencies, the central SDD stabilization problem portrayed by Woodford in Interest and Prices as well as other SVGE theorists is rooted in the Fed’s capacity to distinguish between (i) adverse demand disturbances that, in combination with relevant market frictions, induce short-lived market inefficiency and (ii) spending slowdowns associated with market-efficient reallocations of resources. The focus on distinguishing between slight deviations in the longer-term growth path that are inefficient or efficient follows from the coherent SVGE model class inherently restricting stationary contractions in employment to be wholly voluntary and therefore small.

	 

	Unchecked nonstationary demand disturbance (NDD).  The most perilous stabilization problem is the mutation of a demand disturbance into a NDD capable of generating market failure on the scale that occurred in the 1930s. (Chapter 5) In TVGE modeling, the long lags required for job destruction to induce rational reference-standard (ҜJ) recalibration and consequent LEV wage give-backs are critically important. Unchecked NDD substantially damages the longer-term paths of profits, investment, output, and LEV (good) jobs. Stabilization authorities, in order to design and implement an effective response, must understand acute-instability demand macrodynamics, especially with respect to necessary remedial-policy speed and size. (Chapter 6)

	 

	When unfolding conditions indicate, especially to lenders and investors, that an adverse demand disturbance is overwhelming the combination of automatic stabilizers and orthodox “lean-against-the-wind” monetary stimulus focusing on short-term interest rates, macro policymakers must act quickly and aggressively to stabilize and restore growth in total nominal spending, creatively using the central-bank’s balance sheet. Authorities must be prepared; and their preparations must be credible. (Chapter 6) The extreme-instability problem class was vividly illustrated in the United States by the mutation of the SDD that developed in 2007 and early 2008 into the virulent NDD that was organizing itself later in 2008 and 2009.

	 

	NDD macrodynamics assigns a central role to the robust MWR Channel. That keystone TVGE feature has been shown to be inherently incompatible with coherent SVGE modeling, disqualifying mainstream macroeconomics from effective analysis of the NDD instability class. For example, in a NDD context, a focus by stabilization policymakers on price-inflation and short-term interest rates is both wrong and dangerous. The Fed’s playbook must be expanded from standard open-market operations to active, creative use of its balance sheet to halt and reverse collapsing total spending. Nonstationary demand disturbances threaten mega-externalities that incur huge welfare loss in modern, specialized economies. Confronting such risk, product-price behavior provides inadequate information; and directing the Fed to focus on managing inflation is simply foolish.

	 

	Constrained Nonstationary Demand Disturbance (denoted by CNDD).  The third class of demand disturbance occupies middle ground between SDD and NDD. The characteristic CNDD problem is persistently elevated, but not destabilizing, joblessness (U(t)>UN(t)). This class of market failure reflects the intertemporal interaction of sluggish total-spending growth and meaningful wage rigidities, depressing profit expectations and pushing unemployment stubbornly above its natural rate.8 Unlike the SDD variant, CNDD episodes significantly influence the macrodynamic paths of profits, investment, output and good (LEV) jobs beyond the short run. 

	 

	In two-venue modeling, growth in total nominal spending can be sufficiently sluggish to make the medium-term timepath of LEV wages inconsistent with full employment (U(t)=UN(t)), resulting in chronic market inefficiency. (Chapter 5) Ameliorative policies are, however, frequently complicated by various structural impediments to greater spending. The problem set includes public and private debt approaching unsustainable levels, sharp labor-adverse terms-of-trade shifts, “beggar-thy-neighbor” currency manipulation in the international community (producing unbalanced global financial flows that force destabilizing adjustments on national economies), and nations’ free-riding on others’ nominal-stimulation policies. Other drags on spending affect investment outlays, typically associated with shifts in the hold-up problem that damage profit expectations and reduced confidence about future macroeconomic performance. Monetary interventions responding to stagnation are most effective when working in tandem with structural policies. The proper stabilization response of central banks identifies and manages negative meta-externalities that accompany rational, albeit begrudging, wage givebacks motivated by time-intensive, cumulating job destruction (modeled in Chapter 3), stimulating aggregate demand to a level more efficiently compatible with LEV labor-price macrodynamics. 

	 

	In compact generalized-exchange modeling, high-frequency SDD, low-frequency CNDD, and unchecked NDD are stochastic with respect to the nature and incidence of their originating shocks. They are, however, each endogenous to the extent that mutations of demand into the various classes of real-side instability are governed by continuous-equilibrium TVGE behavior, including firm and household rational assessments of the credibility to be assigned to policymakers’ real and nominal objectives. The three-part decomposition of monetary-stabilization problems draws attention to proficiency in modeling and interpreting the behavior of total spending as a core competency of central banking. That skill set is necessary to support the design and implementation of effective responses to each class of market failure. 

	Generalized Exchange and the Watershed Great Recession

	Deconstructing the crisis.  The 2007-09 cyclical contraction in the United States earned its watershed status largely as a result of the Fed’s rewriting its monetary-stabilization playbook in order to prevent a SDD→NDD metamorphosis. As indicated, the critical policy challenge was rooted in the mutation of the nominal demand disturbance that developed in late 2007 and early 2008 into the virulent NDD that was organizing itself in the second half of 2008 and into 2009. Central real shocks were, at a first approximation, the reduction in housing activity and damaged investor/lender confidence associated with the topping out of a speculative bubble rooted in low interest rates, degradation of underwriting standards for residential lending, and deeply flawed securities ratings.9 Nonstandard mortgages had been deconstructed and packaged into complex collateralized debt obligations (CDOs), offering higher yields than similarly rated U.S. Treasury debt, and sold to institutional investors via extensive distribution and servicing networks, broadening the global vulnerability to U.S. subprime (and other exotic) defaults. Such defaults, once they began to occur, motivated market participants’ reassessment of the creditworthiness of highly leveraged financial firms that held large inventories of the faltering asset class. 

	 

	The Lehman bankruptcy in September 2008, closely following the U.S. Treasury’s takeover of Fannie Mae and Freddie Mac and closely followed by the implosion of AIG, transformed negative reassessment into sharply increased fear of systemic credit losses, reorganizing the garden-variety recession into a NDD. The collapse of lender/investor confidence, as market participants began assigning nontrivial likelihoods to depression, and the consequent hoarding of liquidity converted the market markdown of subprime mortgages – a manageable macro problem – into a crisis of frozen or collapsing financial markets that quickly and substantially weakened aggregate nominal demand.10 The contractionary damage to total spending was further amplified by a breakdown in borrower confidence, resulting in large cutbacks in loan demand by creditworthy firms and households and damaging investment and consumer durable spending.11 

	 

	Federal Reserve response.  The Federal Reserve properly sought to stabilize, and reverse, the nominal demand contraction. However, as indicated by the NDD-characteristic collapse of mark-to-market asset prices, the Fed’s real-objective interventions lacked credibility. While agents were broadly aware of Fed goals and actions, they were insufficiently convinced that the remedial policies would be successful in the context of 2008-09 spending disruption. Huge losses that are understood to result from investing in front of depression/deflation cause even small, albeit nontrivial, probability of an unchecked NDD to induce rational inaction, preserving liquidity until credible asset-price floors are established. (Chapter 6) The Fed understood what was happening, properly rejected the dangerous guidance of mainstream coherent SVGE thinking, and promptly undertook demand-stabilization policies of uncommon size and design.

	 

	The Fed also understood that the origins of financial panics matter less to the design and implementation of central-bank stabilization policy than does the nature of crisis propagation. Most significant to monetary policymakers is how financial disruption spreads via weakening total spending, including the channel through which such nominal disturbances induce job loss.12 It is noteworthy here that lost output and income in the 2007-09 U.S. recession can be wholly attributed to reduced labor input, not reduced productivity.13 From peak to trough, employee hours dropped 8.7% while total product fell 7.2%. Fitting the Great Recession into a general-equilibrium business-cycle research program ultimately turns on the capacity of the formal economic method to accommodate the size and nature of the labor-input contraction. Table 1.1 shows that job separations in recession, including the recent 2007-09 variant, are overwhelmingly involuntary.14 The message is clear. If they are to be both coherent and stabilization relevant, macro models must be capable of rationally suppressing wage recontracting.

	 

	From the TVGE perspective, the Fed’s prompt identification of the late-2008 SDD→NDD mutation, followed by its quick implementation of a massive demand-stabilization program, was the appropriate response to the unfolding economic crisis.15 The aggressive policy, utilizing the Fed’s balance sheet to guarantee critical financial institutions’ creditworthiness, provide liquidity to investment banks, and to finance huge quantities of asset purchases in the attempt to revive largely frozen credit markets and reverse the contraction of confidence and total spending, was the rational response to the threat posed by the developing NDD crisis.

	 

	TVGE message.  The Fed rewrote its policy guidebook in order to adequately respond to the SDD→NDD problem class. Macroeconomists need to recognize, understand, and take well-informed public positions with respect to the proper use of those policy innovations in the circumstances of nonstationary collapses in total spending. Given that rational MWR uniquely provide the robust channel through which adverse demand shifts induce involuntary job and income loss, workplace-equilibrium theory must play a central role in that debate. 

	 

	The generalization of exchange accommodates the Early-Keynesian mandate to manage nominal demand (seeking to stabilize employment) as well as the Classical mandate to facilitate market efficiency, capital accumulation, and innovation. The Classical policy agenda, broadly organized around property rights, free trade, free markets, low inflation, moderate and well-designed taxes, structural government budget balance, efficient recycling of savings into investment, and tolerance of the creative-destruction aftermath of innovation, also must include the effective response to adverse market externalities. Neither the Keynesian nor Classical mandate, taken alone, is adequate to effectively manage the incentives and market externalities that govern modern, specialized economies. 

	TVGE versus SVGE Monetary-Policy Design

	Using the formal method of continuous, optimizing equilibrium to model the 2007-09 Great Recession is a task separable into two parts. First is explaining the origins of the breakdown in the funding of, and lending by, financial firms, likely focusing on imperfect information, externalities, missing markets, and flawed government regulation. Second is the rigorous analysis of how the crisis was propagated; in particular, how total spending contracted and induced more than six million involuntary lost jobs. While origins tend to be rooted in particular historical circumstances, meaningful financial crises are alike in featuring sharp deteriorations in confidence associated with liquidity hoarding, collapsing mark-to-market asset prices, and broad reductions in total nominal spending. (Chapter 6) 

	 

	It is not surprising that origins questions (answers to which are needed to assign blame) occupied most of the public debate in the aftermath of the financial crisis. That concentration of attention, however, cannot justify ignoring the second part of the formal analysis of the 2008-09 instability. Nominal-demand propagation generates the lion’s share of implications from the financial turmoil for the proper design and implementation of monetary interventions, informing the critical monetary-policy questions.16 Credible assessments of the Fed’s interventions to contain the developing NDD must focus on the nominal propagation process. 

	 

	Moreover, whatever the current round of regulatory reforms, they will not prevent future breakdowns in aggregate demand rooted in sui generis episodes of lost investor/lender confidence.17 Central banks, seeking to limit welfare loss, must be up to the task of effectively managing nonstationary spending shifts that may accompany persistently-mutating financial crises. 

	 

	Rebalancing the monetary-policy consensus.  Since the 1980s, central banks throughout the world have been adopting single-objective inflation-targeting frameworks for their stabilization policymaking, variously constructed on two interrelated tasks:

	
		A low-inflation regime is explicitly established in order to provide a nonstationary nominal anchor for forward-looking behavior throughout the economy.

		Analytical and empirical guidance is provided for the discretionary management of total spending in response to a range of plausible disturbances to price inflation, seeking convergence to the target regime sufficient to maintain central-bank credibility. In general, such convergence is also expected to ameliorate market-inefficient fluctuations in unemployment.18 The policy instrument is short-term interest rates, requiring state-of-the-art knowledge on their interaction with total spending. 



	 

	While its operational resurgence was motivated by the global stagflation experience, the single-objective approach is fundamentally rooted in SVGE modeling and is, therefore, consistent with mainstream thinking prior to the 1930s Great Depression. Irving Fisher in his Stabilizing the Dollar (1920) and John Maynard Keynes in his Treatise on Money (1930) are illustrative, both arguing that central banks’ efforts to control business cycles should focus on price stabilization. Then, as now, the tagged-on nature of managing forced job loss is indicative of the underdevelopment of coherent real-side analysis. Absent an endogenous MWR channel, an unemployment target for monetary policy is little more than an empirical (free-parameter) black box. 

	 

	
		
				BOX 10.2: Central bank management of two objectives
 
Much is made in the modern macroeconomic literature about the difficulty of the central-bank management of real-side and nominal objectives. The general problem is greatly exaggerated. Practical emphasis on one objective over the other is almost always clearly identified by economic circumstances, the effective understanding of is made possible by the enriched TVGE coherent modeling of the relationship between unemployment and inflation.
 
René Lalonde and Nicolas Parent (2006) have provided a useful dual-mandate modeling framework in which the effective weights on various economic indicators vary over time, as monetary-authority priorities shift between inflation and employment. In the TVGE model class, the central employment-stabilization role assigned to the management of nominal demand must be supported by state-of-the-art modeling of the operational natural rate (UN) as well as the various components of Okun’s law and nonstationary productivity growth. Such oversight must be a core competency of a responsible central bank, joining the careful monitoring of the behavior of inflation relative to its established regime. The skill set associated with the real-side demand management is deemphasized by SVGE theorists to the detriment of central-bank effectiveness. Indeed, emphasizing a single goal generally distorts the efficient allocation of central-bank research resources. The problem is symmetrical. In the early postwar period, the dominance of the Keynesian Neoclassical Synthesis and its inherent emphasis of employment control diverted attention from adequately understanding the causes and consequences of inflation. See also Dodge (2008).

		

	

	 

	The mainstream SVGE model class deprives monetary policymakers of a rigorous analytical framework sufficiently robust to guide the design, implementation, and communication of adequate responses to actual meta-externalities associated with broad market failure. Most tellingly, market-centric theory provides no coherent justification for the extraordinary actions, necessarily quick and sizable, needed to meet the challenge of the SDD→NDD problem class. (The behavior of inflation gave no adequate indication of the coming collapse in total spending.) Illustrative of the general problem, the Fed had no coherent analytical framework through which its three quantitative-easing initiatives in 2009-13, motivated by its perception of inadequate nonstationary aggregate demand and featuring the aggressive use of its balance sheet, could be presented and assessed.19 Absent microfoundations hinder communication and generate misunderstandings, contributing to the unhelpful controversies aroused by the various iterations of quantitative easing (QE).

	 

	TVGE theory, given its more fulsome analysis of the meta-externalities rooted in labor pricing and involuntary job loss, informs a rebalancing of the consensus monetary-policy framework: 

	
		Establish explicit nonstationary inflation and unemployment regimes, providing nominal and real macro anchors for forward-looking behavior throughout the economy.20 Operationally, both the real and nominal regimes are best specified as ranges, with urgency to get within the range (once either indicator is displaced) and more patience for properly locating unemployment and inflation within its target span.

		Analytical and empirical guidance is provided for the discretionary management of aggregate nominal demand in response to a more comprehensive range of possible shocks and their propagation. Operational responsibility focuses on managed convergence to one or the other target regime sufficient to maintain its credibility. Intertemporal primacy between the inflation and employment goals is contingent on the current state and best-practices projection of aggregate-demand growth and its nominal-real breakdown. 



	 

	Elaborating on the policy rebalancing. SDD→NDD metamorphoses, as has been emphasized, provide the most insistent argument for an explicit central-bank employment objective. Depression-sized welfare losses imply correspondingly large welfare gain from establishing credibility for the monetary authority’s employment regime. Generalized-exchange modeling contends that the Fed’s response to the 2008-09 SDD→NDD crisis, while preventing depression, would have been substantially more effective if its employment objective had been credible.21

	 

	Beyond recognizing the existence and nature of the fundamental meta-externality microfounded by the MWR Channel, the case for explicit central-bank targeting of inflation and employment regimes ultimately rests on conclusions already derived in the construction of the TVGE model. Most significantly, rational macrodynamics governing the behavior of wages and prices in specialized economies imply that inflation alone provides information that is neither sufficiently timely nor useful to support the effective monetary management of employment.22 Product prices are rationally sticky, much more loosely related to the labor market that suggested by the natural-rate hypothesis, and as a result inadequately inform a leading-indicator role for real-side stabilization.23 Such a central role for inflation is no more than a misleading artifact of SVGE thinking. In TVGE modeling, properly targeted employment and inflation outcomes are each necessary on their own terms. Stabilization policymakers principally seek to manage employment consequences of adverse SDD, or more urgently SDD→NDD, in order to reduce the welfare cost of involuntary job and income loss, not to reduce real distortions associated with a lower level of price inflation. It is not surprising that the employment goal is badly misunderstood in macro thinking that coherently accommodates neither job loss nor sizeable recessions.

	 

	Moreover, a central-bank focus on inflation, declared publicly and promulgated internally, makes real-time stabilization policymaking hopelessly nontransparent, harming its capacity to both be communicated effectively and garner credibility. The root problem is that the single-goal policy is not descriptive of actual behavior. In the illustrative circumstances of late 2008, with rapidly contracting spending and employment not correspondingly reflected in the behavior of price and wage inflation, competent central banks wholly shifted their operational attention to the active stabilization of employment and output. It is not useful to enshrine, in the public mind, single-mandate policymaking that, over the plausible range of circumstances, does not and should not exist. Avoidable policy nontransparency has been long understood to be a first-order mistake.

	 

	Finally, it deserves emphasis that broad acceptance of SVGE modeling by Fed economists has also damaged the central bank’s capacity to obtain credibility for its employment-stabilization policies. Analytical thinking that arbitrarily confines rational exchange to the marketplace has discouraged adequate investment in, and sufficient urgency about, understanding the continuous-equilibrium channel through which adverse nominal disturbances, stationary and nonstationary, induce involuntary job and income loss. Inattention to the central “mysteries-of-money” theoretical problem affects policymaking, e.g. necessitating that the extraordinarily response to the watershed 2008-09 crisis be understood as an inherently ad hoc exercise. It is not too much to ask that the large research staffs at the Fed Board and the twelve District Banks direct their efforts back to the effective analysis of monetary-policy relevant problems, taking a careful collective look at the limitations of mainstream SVGE thinking.

	 

	Woodford (2003, pp.2-3) has insightfully advocated for theoretical foundations for monetary policy: “The development of such a theory is an urgent task, for rule-based monetary policy in the spirit that I have described is possible only when central banks can develop a conscious and articulate account of what they are doing. It is necessary in order for them to know how to act systematically in a way that can serve their objectives…. It is also necessary in order for them to be able to communicate the nature of their systematic commitments to the public…. [T]he advantages of a sound monetary policy are largely dependent upon the policy’s being understood and relied upon by the private sector in arranging its affairs.” 

	 

	
		
				BOX 10.3: The curious case for a single monetary objective
 
In a book on the lessons for central bankers from the Great Recession, Pill and Smets (2013, p.21) argue that: “… the conduct of monetary policy should neither be changed fundamentally nor overburdened with additional objectives. Rather, it should remain focused on maintaining price stability over the medium term.” The authors acknowledge the obvious welfare cost of the 2008-09 acute instability by adding an addendum to their pronouncement: “Nonetheless, we recognize the need for some refinement of the existing policy framework in order to avoid and reduce the costs of large financial crises.”
 
The confident Pill-Smets verdict is deeply problematic, especially once exchange generalization coherently suppresses wage recontracting. Why, in the aftermath of 6 million involuntarily lost jobs in the U.S. Great Recession, would they advise the Fed to reject its coequal full-employment objective? Five reasons, pretty much exhausting the possibilities, are briefly considered.
 
First, the welfare costs of inflation so exceed the damage caused by high joblessness and otherwise low capacity utilization to make attention paid to real-side stabilization relatively unimportant. The available evidence broadly and consistently rejects that belief.
 
Second, monetary interventions are relatively ineffective in pursuit of a policy-relevant real-side objective. Available evidence powerfully rejects that implication of coherent SVGE modeling. Perhaps most noteworthy, Ben Bernanke’s virtuoso performance during the Great Recession strongly supports the contrary position. 
 
Third, inflation control may be thought to be so powerful that close attention to real-side determinants is rendered unnecessary. That is a such an extraordinary conclusion, sanctioning ignoring the lion’s share of the evidence normally monitored by central banks, that surely no reputable economists actually believes it. Moreover, the coherent TVGE macro model generates inherently poor correlation between the contemporary behaviors of price/wage inflation and involuntary job loss. Used as a single stabilization objective, low inflation is badly misleading.
 
Fourth, central banks are inherently limited to a single objective. Multiple objectives are inherently in conflict, implying that one must be chosen. Such a belief does not make much sense. Box 10.3 shows that the design of a dual (real-side and nominal) objective monetary policy is not complex. There is also little substance to the related argument that a single goal prevents irresponsible behavior.
 
Fifth, limitations of the mainstream coherent SVGE macro model make it very difficult for modern theorists to accept a full-employment monetary objective. At last, we have the real reason for clinging to the single-objective mandate. Indeed, from the SVGE perspective, accepting a coequal real-side objective is not possible absent rejection the consensus NNS rules of how to properly do macroeconomics.

		

	

	 

	Think about it. Given a robust analytic blueprint for endogenous nominal-real interaction in modern economies, especially in circumstances of adverse NDD, the Federal Reserve could have been aggressively proactive in pursuit of its dual mandate. Prior to the 2008-09 crisis, the central bank could have constructed, and effectively communicated, a coherent, plausible plan to halt and reverse NDD contractions as they are being spontaneously organized, likely as a result of idiosyncratic financial crises. The plan, and the macro modeling that both engenders it and enables its effective communication, would have had time to be thoroughly debated and (if microfoundations for the necessary MWR channel are derived from model primitives) would have been incorporated into the academy’s New Neoclassical Synthesis. 

	 

	Criticizing the U.S. dual mandate.  In the U.S., a dual mandate for stabilization policymaking (“maximum employment, production, and purchasing power”) was established in the 1946 Full Employment Act. Fed employment and inflation goals were restated, not significantly altered, in the Federal Reserve Reform Act (1977) and the Humphrey-Hawkins Act (1978).24 While the dual mandate was routinely accepted in the academy in the early postwar period, that changed with the New Classical challenge to Early Keynesian hegemony. An explicit real-side objective for central banks has been rejected by many prominent macro theorists for many years. The criticism is not surprising, given a mainstream theoretical perspective that lacks a coherent channel through which adverse nominal disturbances induce involuntary job loss. 

	 

	Perhaps most problematic, the academy’s rejection of a real-side objective has fostered much broader misunderstanding of the proper use of the Fed balance sheet in macro stabilization. The SVGE argument, apparently respectable, abetted a wave of political criticism of the employment mandate in the aftermath of the 2007-09 Great Recession. In late 2010, prominent Congressman Michael Pence introduced legislation requiring the Fed to focus only on inflation. In his statement announcing the bill, Pence implicitly invoked the presumed absence of the MWR Channel: “The Fed can print money, but they can’t print jobs. Printing money is no substitute for sound fiscal policy and we ought to be looking to the Congress to embrace the kind of policies that will get this economy moving again.” Rep. Paul Ryan, the unsuccessful 2012 Vice-Presidential candidate, and Sen. Robert Corker, an influential coalition-building member of the Senate Banking Committee, additionally supported eliminating the dual mandate.25 Even James Bullard, then President of the Federal Reserve Bank of St. Louis, joined the chorus.

	Enhancing the Fed’s Stabilization Capability

	The outsized welfare loss during the Great Recession and its aftermath motivates the need for a more credible, effective response to nonstationary demand disturbances.26 Generalized-exchange modeling identifies a three-part strategy to enhance the Fed’s stabilization capability. The first element, i.e., commitment to an employment objective that is no less important than low-inflation, has been examined in some detail. The remaining two elements are (i) expanding the central bank’s toolkit of interventions designed to halt and reverse adverse NDDs and (ii) inducing investor/lender credibility with respect to the toolkit’s effectiveness and the Fed’s commitment to promptly and properly use it. Private-sector confidence that the stabilization authority understands and can manage the economy’s behavior outside Leijonhufvud’s corridor of normal market adjustments is fundamentally important. (Recall Chapter 6.)

	 

	NDD characteristics.  Three NDD characteristics, previously analyzed, are most pertinent to the design of stabilization policy. First, the welfare costs of unchecked demand contractions, interacting with the MWR Channel and producing gathering price deflation, are huge. Deep depressions induce collapsed profits, widespread job loss, chronically depressed capital-stock utilization, destruction of wealth, an explosion in government debt, widespread bankruptcies, and a breakdown in the financial system. (Recall Chapter 4.) In the modern U.S. economy, greatly specialized with widespread, substantial nominal debt, a sustained collapse in total nominal spending would make the 1930s look like a walk in the park. 

	 

	
		
				BOX 10.4: Managing welfare loss from macro instability
 
Robert Hetzel is Senior Economist and Research Advisor at the Federal Reserve Bank of Richmond and an active contributor to the System’s internal debate on the proper design of monetary policy. In his instructive 2012 book on the Great Recession, he identifies two fundamentally different approaches to understanding instability in specialized economies, market-disorder versus monetary-disorder modeling. Hetzel, an advocate of the coherent application of the mainstream SVGE framework, makes the case for the monetary-disorder paradigm.
 
Market-Disorder View
“Adherents of the market-disorder view believe the sharp swings in expectations about the future from unfounded optimism to unfounded pessimism overwhelm the ability of offsetting changes in the real interest rate to stabilize economic activity. Those expectational swings arise independently of central bank actions and require discretion in the conduct of monetary policy. The failure of the price system to mitigate fluctuations in output provides an opening for the central bank and government to manage aggregate demand.” (Hetzel (2012), p.2)
 
Monetary-Disorder View
“Adherents of the monetary-disorder view believe that the real interest rate works well as a flywheel to stabilize fluctuations in aggregate demand around potential produced by real demand shocks. However, money creation and destruction can interfere with those self-equilibrating powers. The conduct of monetary policy by a rule providing a nominal anchor and allowing market forces to determine the real interest rate and real output makes expectations into a stabilizing force by causing the public to anticipate that shocks that produce divergences between real aggregate demand and potential output will be short-lived.” (Hetzel (2012), p.2)
 
Stabilization-Relevant View
TVGE modeling degrades the dominating power of interest rates required in SVGE thinking, helping to sweep away the case for monetary disorder as the principal cause of macro instability. Attention shifts to (i) the vulnerability of specialized economies to destructive mega-externalities rooted in the interaction of the continuous-equilibrium MWR Channel and total-spending disturbances and (ii) the credibility of stabilization policymakers’ capacity to manage nominal demand sufficiently to effectively contain welfare loss. Friedman’s assertion of the inherent stability of the private economy is inconsistent with generalized optimizing exchange organized by continuous general equilibrium and must be rejected.

		

	

	 

	The related, second characteristic is the remarkable speed of the spending collapse. In a generalized-exchange economy, few lags inhibit the NDD market-failure process. By contrast, rational market adjustments to restore the efficient utilization of resources, including Ҝj recalibration and nominal wage givebacks (modeled in Chapter 3), are inherently slow. Third, NDD meta-externalities necessarily reflect damaged confidence that stabilization authorities can or will effectively respond to the widespread market failure. The continuous-equilibrium unraveling process, described in Chapter 6 and above, is fueled by deteriorating assessments of macro-demand prospects, the effect of which is critically aggravated by rational investor inactivity. The Fed’s ability to sustain confidence in its capacity to control aggregate demand and its will to use that capacity is the crucial component of efforts to control welfare loss.

	 

	Assembling an effective toolkit.  The Fed balance sheet enables discretionary asset purchases that increase prices, reduce interest costs, and directly boost demand in financial markets. The tools used in 2008-09 included programs that guaranteed private and public debt in critical areas, increased liquidity and credit availability, provided emergency loans to troubled financial institutions, and becoming the buyer of last resort in a range of debt securities in particular frozen-demand markets. 

	 

	Those programs do not exhaust the effective use of the central bank’s balance sheet. The Federal Reserve should undertake an exhaustive effort to identify the range of useful, contingent on spontaneously and variably organizing NDD conditions, interventions in aggregate demand. One notable example, aggressively argued by Roger Farmer (2010a), is carefully constructed equity purchases, which would affect wealth, investor confidence, and Fed real-side credibility.

	 

	Policies directly affecting Fed real-side credibility.  More general policies designed to proactively manage real-side stabilization credibility (earlier denoted by Ƈ) can take guidance from the SVGE-artifact single focus on low inflation. The Fed should assemble a best-practices plan of aggregate-demand intervention to manage the metamorphosis of SDD into NDD, featuring the expanded toolkit and well-designed commitment to the high-employment objective, and effectively communicate it to investors/lenders globally. The message should be that, given our power and commitment, betting against the Fed is a loser’s bet. 

	 

	
		
				BOX 10.5: Zero-bound interest rates: Part I
 
In expanding their toolkit, monetary authorities must be particularly wary of innovations rooted in SVGE thinking. For example, Eggertsson and Woodford (2003) and Evans (2011) have offered an interesting new monetary tool for central banks wanting to stimulate investment when operational (overnight) interest rates are near zero. They should adopt, and loudly announce, a temporary increase in the inflation regime.
 
In SVGE thinking, the real interest rate equilibrates desired saving and investment; saving is increasing, and investment decreasing, in the inflation-adjusted rate. The proper inflation adjustment is to deduct expected price change from the nominal interest rate, with rationally expected inflation equaling the monetary authority’s credible price regime. The central bank can then stimulate investment and overall spending, even if the overnight nominal rate is zero-bound, via announcing a temporary increase in its inflation regime, thereby reducing the real interest rate that governs capital outlays.
 
In a generalized-exchange economy, such a strategy encounters debilitating problems, again illustrating the limited policy relevancy of the SVGE model. Most important, the empirical/logical fact of meaningful wage rigidities chronically restricts markets’ capacity to clear, compromising the ability of real interest rates to equilibrate desired saving and investment. In the broad range of circumstances, expectations of nominal demand growth will dominate interest rates in rational choices to invest versus hoard liquidity. Even if the announcement effect actually lowered expected real interest rates, the reduction would be ineffective in reversing investor reluctance in circumstances of (widely anticipated) chronically slow or contracting nominal demand growth. 
 
Moreover, in the context of zero-bound restrictions, the announcement effect would not reduce relevant real interest rates. Given contracting or weak aggregate demand, the efficacy of the proposed increase in the established inflation regime would be damaged by both its promised temporary status and its lack of credibility. The latter is largely rooted in the absence of companion policies that would actually stimulate total spending, reduce excess supply, and eventually put upward pressure on price inflation. Finally, the problem of dubious benefits is compounded by the transparently significant costs of the announcement policy. Credibility for an inflation regime is hard won and requires careful maintenance. A temporary upward-violation of the established regime reintroduces the time-inconsistency problem into central-bank policymaking and its management of expectations throughout the economy. The result must be some weakening of the credibility of the monetary authority’s commitment to low inflation.

		

	

	 

	A stabilization-relevant mainstream macro model would make the selling job much easier. Effective monetary policy, especially in highly stressed macro circumstances, cannot be coherently supported by consensus SVGE theory. It must be replaced by the TVGE model class if the Fed is to explain convincingly, with the necessary backing of a consensus of leading macroeconomists in the academy, how the expanded toolkit would be used and why it would be successful. The stakes in the debate on the proper nature of the mainstream macro model, which must occur if the generalization of rational exchange is taken seriously, are very large.

	Modern Monetary Macroeconomics

	If monetary theory is to be both coherent and stabilization-policy relevant, it must feature continuous-equilibrium meaningful wage rigidity. MWR suppresses wage recontracting, uniquely reconciling rational behavior and involuntary job loss. The MWR Channel, providing the causal link from adverse nominal disturbances to employment loss, cannot be coherently accommodated in the market-centric SVGE model class. At least one additional venue of optimizing price-mediated exchange is required. Monetary theorists must recognize the fundamental transformation in the means and organization of production that has occurred with the global spread of the Second Industrial Revolution’s “new corporate forms” and model self-interested exchange that occurs in the workplace as well as the marketplace. If the goal is monetary macroeconomics that is both coherent and capable of supporting effective stabilization policymaking, models constructed wholly within the SVGE analytic framework cannot suffice.27

	 

	Undeterred, modern macroeconomists continue to work almost wholly within the confines of marketplace exchange. What’s worse, mainstream theorists have increasingly become less shy about providing SVGE-restricted stabilization advice, perhaps most problematically in their broad support for limiting central-bank stabilization efforts to a single nominal (inflation) objective. From the perspective of generalized exchange, degradation of the real (employment) objective is an artifact of arbitrary single-venue macro modeling. Taking SVGE results seriously especially damages our understanding of the inherent stability of modern, specialized economies. Among the most challenging consequences of SVGE policy guidance has been the crowding out of attention paid to the SDD→NDD disturbance class. The Federal Reserve was ill-prepared, and had itself ill-prepared political authorities and the public, for the perilous NDD propagations of the 2008-09 U.S. financial crisis.

	 

	
		
				BOX 10.6: Zero-bound interest rates: Part II
 
Stanley Fischer, a veteran central banker as well as a proficient macroeconomist, provides an experienced-based identification of effective monetary-policy options in the circumstances of zero-bound interest rates. Note that his interventions, unlike Box 10.5, are consistent with coherent TVGE modeling as well as the behavior of the Federal Reserve during and after the Great Recession.
 
Fischer (2013, p.2) first identifies “… the policy of quantitative easing – the continuation of purchases of assets by the central bank even when the central bank interest rate is zero. Although these purchases do not reduce the short-term interest rate, they do increase liquidity. Further, by operating in longer term assets, as in QE2, the central bank can affect longer term interest rates, which may have an additional impact on the private sector’s demand for longer term assets, including mortgages and corporate investment.
 
“Second, there is the approach that the Fed unsuccessfully tried to name ‘credit easing’ – actions directed at reviving particular markets whose difficulties were creating serious problems in the financial system. For instance, when the commercial paper market in the United States was collapsing, the Fed entered on a major scale as a purchaser, and succeeded in reviving the market. Similarly, it played a significant role in keeping the mortgage market alive. In this regard, the Fed became the market maker of last resort.” In particular, the various market breakdowns critically aggravated the collapse in total nominal spending that, via the MWR Channel, generated involuntary lost jobs and income and its associated multipliers. They were a central part of the acute-instability mechanics of 2008-09.
 
Fischer continues, identifying another intervention channel (considered in Chapter 6) that has never been used by the Fed. “In a well-known article, James Tobin in 1963 asked in which assets the central bank should conduct open market operations. His answer was the market for capital – namely the stock market…. Although central banks have occasionally operated in the stock market – notably the Hong Kong Monetary Authority in 1997 – this has not yet become an accepted way of conducting monetary policy.” (pp.2-3) While the TVGE emphasis on confidence and uncertainty in Chapter 6 turns Tobin’s argument (rooted in SVGE thinking), upside down, the larger message of both remains intact. The search, especially in circumstances of acute instability, for effective monetary interventions in total spending is far from complete.

		

	

	 

	The dangerously poor preparation was at least partly rooted in the reliance of Fed staff on mainstream SVGE thinking to interpret and anticipate economic events. In the academy, the most prominent theorists provide the analytic lens through which the best graduate students, some of whom become employees of central banks, are tasked to understand the increasingly interdependent, increasingly NDD-vulnerable world. A generation of students has been taught, with inexplicable confidence, that the dominating objective of monetary authorities must be low inflation and of economic researchers the explanation of trend growth. (See Lucas (1988) for a seminal SVGE interpretation of the proper research agenda for macroeconomists.) Given the misunderstood nature of instability in modern specialized economies, it is unsurprising that the analytic infrastructure at the Federal Reserve and other central banks was not adequate to effectively ameliorate the meta-externality costs of the Great Recession.

	II.   Evidence Review

	This section draws from the body of evidence, found in a variety of disciplines and over a substantial period of time, that is relevant to the reconstruction of macroeconomics around the generalization of rational exchange. The goal is to gather the findings in one location, tolerating some repetition with previous chapters. No attempt is made to be comprehensive, a task rendered impractical by the exceptionally large pool of pertinent data. Coverage problems, however, are mitigated by the consistency of the evidence. Mainstream theorists have long had sufficient, consistent facts to support policy-relevant descriptions of macrodynamic behavior. What have been missing are axiomatic, coherent theories that help us understand what is already known.28 

	 

	Testable TVGE characteristics.  The TVGE model class alters the standard textbook specification of employees’ preferences, incorporating a deeply-rooted axiomatic desire for fair treatment by employees, replacing the discredited assumption of worker utility always decreasing in his/her cooperative effort. Also rejected, for large establishments offering Class-I jobs, is the ubiquitous technological assumption of 1-1 mapping of Hj onto Xj. Axiomatic technological heterogeneities, preserved by the refusal to aggregate large and small establishments, bifurcate optimizing labor price/use decision rules, associated constraints, and mechanisms of exchange. Rationally unbundled on-the-job behavior (Źj), derived from the nature of large, specialized corporations, is associated with routinized jobs, generates cyclical downward wage rigidity, produces chronic time-varying wage rents, rations good jobs, and implies long LEV employee tenure. Wj and Źj are simultaneously optimized in large-firm workplaces. By contrast, bundled Źj occurs whenever firms are small or jobs are Class-II, suppressing discretionary OJB in support of nonmarket reference standards and resulting in market-wage taking and unstable job tenure.

	 

	Evidence consistent with the TVGE preference and technical innovations is abundant, broadly documenting for LEV employees (i) revealed preferences for fair treatment as well as tit-for-tat strategic behavior, (ii) workers’ active dissatisfaction with rewards (Wj) that are perceived to be inequitable, (iii) endogenous productivity variation under different compensation regimes, and (iv) employers’ belief that employee dissatisfaction is harmful to productivity.

	 

	TVGE theory generates a substantial set of outcomes that can be assessed against available data and practitioner recognition. LEV evidence supportive of generalized-exchange modeling includes large establishments paying market-equivalent labor higher wages than do their small counterparts, long job tenure, reliance on catch-up to inflation that has already occurred (diminishing the role of inflation expectations) in the periodic adjustment of nominal wages, and extensive firm investment in workplace (equity-based) mechanisms of exchange. Furthermore, rational intertemporal behavior of the LEV reference wage (Wnj) maximizes expected discounted wage income over employees’ desired tenure in the labor force, subject to the expected paths of pure profit (Иj) and the associated incidence of job downsizing (ωTj). 

	 

	In TVGE macrodynamics, optimization occurs over sequential periods of unchanged and variable reference standards (ҜJ), implying periodic wage-giveback. Input specialization and scale, the hold-up problem, industry labor-cost cartelization, product-pricing power, and government intervention motivate substantial lags from the organization of wage rents to permanent job loss sufficient to motivate ҜJ recalibration. The durability of WnJ is further strengthened by free riders, seniority-age heterogeneities, and employee decision-rule myopia resulting from workplace information asymmetries.29

	 

	For rent-receiving LEV employees, effective hours-supply is price-inelastic; SEV labor supply is more responsive to wage variations. For LEV firms, pure profit exists and reflects residual rents claimed by owners of sunk capital. Consumption is largely driven by income and wealth; investment largely by profit expectations, which cost-effectively use all available information and are therefore influenced by hold-up problems and the nature and credibility of stabilization authorities. Investor confidence also plays an important role, especially in periods of uncertainty motivated by low real-side credibility of stabilization authorities, in extreme instability. Putting it all together, the TVGE generalization of exchange is understood to be a wellspring of costly meta-externalities. Involuntary job loss exists, is consistent with continuous equilibrium, and is manifest either as cyclical layoffs or nonstationary job downsizing. Stationary and nonstationary demand disturbances produce same-direction changes in employment and output. Given the relatively compact wage structure of the early 1970s, substantial labor-adverse terms-of-trade shifts induced continuous-equilibrium stagflation, the existence of which turns out to have had little to do with the inflation credibility of the Federal Reserve.

	 

	Meaningful wage rigidity.  The core innovation of the TVGE model class, i.e., continuous-equilibrium meaningful wage rigidity and the associated MWR channel, deserves emphasis. While the missing model can be viewed as restoring nonmarket wages to their keystone role in Early Keynesian analysis, it must also be understood that labor pricing has come a long way from Modigliani’s simple assumption that money wages cannot be cut. Building on true axioms, generalized exchange has enabled the derivation of chronic, variable wage rents that reflect LEV firms’ rational unwillingness to reduce the price of labor to its market opportunity cost. In the compact two-venue model, fully flexible labor pricing characterizes small firms, while large firms cut nominal wages only after job downsizing that is sufficient to convince rational employees to recalibrate their established reference standards (ҜJ). Trained economists know that the actual instability in employment and involuntary unemployment requires substantially, but not completely, restricted labor-price flexibility. We also know that the evidence does not fit simple downward wage rigidity. LEV labor prices can go down, but only infrequently and in response to poor profit prospects and a rising incidence of permanent job loss, contributing to the variability of chronic labor rents.

	 

	TVGE labor pricing requires particularly configured economies, generating specific, complex arrays of facts and institutions. The simple wage restrictions of Modigliani, Patinkin, Samuelson, and Calvo will not do. The economy must produce measureable wage rents, locating them in large establishments and influencing them with specific classes of macro shocks. The economy must produce good and bad jobs that have little to do with inherent or general human capital. Involuntary layoffs, not product-price reductions, characterize stationary nominal disturbances; and job downsizing, eventually inducing wage givebacks, occurs in response to adverse nonstationary nominal or real disturbances. (In depression, nominal wages must fall and real wages rise.) Some firms are large and bureaucratic, with detailed personnel policies and practices; others are tiny and owner-managed. A modern economy cannot be effectively modeled as wholly one or the other. Labor unions, modern human-resources management, and hold-up problems (causing labor-cost bankruptcies and important meta-externalities) are familiar features.30

	 

	Wages have been pushed aside in mainstream macro modeling in part because macroeconomists have had no robust theory with which to organize their understanding of the available evidence. The interpretation of the empirical landscape of modern economies is much more intuitive, much more coherent, and much less Ptolemaic when guided by the TVGE, rather than the SVGE, model class. TVGE innovations boil down to solving the labor pricing conundrum posed by the Two-Venue Theorem. The central hypothesis is that generalized exchange is necessary to microfound nonmarket wages that are consistent with practitioner/ household descriptions of their own behavior and fit the facts.

	Wage-Rent Evidence

	Chronic wage rents are a central organizing fact of TVGE modeling, earning pride of place in this evidence review. The literature convincingly demonstrates that wage rents both exist and are time-varying in size. One particularly informative study, Katz and Summers (1989), will be considered in atypical detail. Other empirical analyses relevant to wage rents are more briefly summarized in various places later in this section, demonstrating that the 1989 analysis remains consistent with more recent empirical work.

	 

	Drawing from multiple data sources and studies, Katz-Summers provide an unusually rich picture of inter-industry labor pricing in the United States. Their findings include:

	
		Industry affiliation has a large effect on wage differentials even after observed differences in occupation, human capital, and demographic background are taken into account. The inter-industry ranking of wage rents closely corresponds to capital intensity, which is a useful proxy for establishment size and LEV firms. The structure was illustrated by durable manufacturing, mining, and chemicals paying large wage rents relative to the earnings of comparable point-of-hire workers in retail trade and services.

		Katz-Summers indicate mean rent magnitudes on the order of 30 to 40 percent.

		Wage rents for jobs classified as “routine and repetitive” are increasing in establishment capital intensity.

		Katz-Summers cite evidence on the existence of job-queues at firms paying wage rents. Lewis transfer, governed by the Harris-Todaro mechanism, plays a critical role in TVGE modeling but cannot be accommodated by coherent SVGE analysis.

		Katz-Summers accounting for union status shows a small positive effect on wage rent.

		Katz-Summers (pp.230-31) cite three contemporary longitudinal studies constructed on different data sets (Krueger and Summers (1988), Gibbons and Katz (1987), and Blackburn and Neumark (1988)) finding “that when individual workers move between industries, either because of displacement or because of normal labor-market processes, their wages change by amounts similar to the industry differentials estimated in cross-sectional regressions. The three studies find that workers who move between industries experience relative wage change of 60 to 100 percent of the amount that would be predicted from a cross-section wage equation.”



	 

	Assessment:  The detailed picture assembled by Katz-Summers closely corresponds to the particular labor pricing and use mechanics derived in the TVGE model class. Their detailed description of wage rents and associated characteristics cannot be accommodated in the mainstream coherent SVGE model class.

	Microeconomic Evidence

	Pay for performance.  One of the few areas of practitioner research that has interested economic theorists is worker response to pay-for-performance incentive plans. The economic research on that issue has been largely undertaken to test various predictions of agency theory with respect to the optimal design of wage contracts. But the general findings additionally provide more general evidence of OJB endogeneity in response to changing compensation.

	 

	Lazear (1996), for example, examined workers who installed auto windshields and reported a 35 percent increase in productivity following a shift to piece rates. He attributed two-thirds of the improvement to increased effective effort and a third to selection effects (better workers being attracted to the enhanced compensation opportunities). Other studies by economists similarly show productivity response to contingent wages, demonstrating that employees exercise some degree of independent control over their workplace behavior: Paarsch and Shearer on Canadian tree planters; Banker, Lee, and Potter on sales employees in department stores; and Fernie and Metcalf on British jockeys. Notably, Bandiera et al., using personnel data, found support for positional concerns by comparing worker effort under piece rates and under relative incentives.

	 

	Economists are, of course, latecomers to this area of research and have been hampered by the particular data requirements necessary to test agency-theory predictions. Labor-management practitioners, and associated academics, have produced a huge, and much more general, literature on the worker response to piece rates. Their results identify the problems with such pay plans, which were summarized in Chapter 4. But they also demonstrate that, in many workplace environments, employees exercise substantial discretion over their on-the-job behavior, a latitude apparently sensitive to monetary incentives. Lawler (1971, p.124) surveyed the available practitioner evidence on the conversion to piece-rate pay systems and concluded “… even the most conservative studies seem to suggest that individual incentive plans can increase productivity from 10 to 20 percent.” 

	 

	Assessment:  The large body of evidence on piece-rate pay arrangements demonstrates the existence of discretionary Źij, rejecting the fundamental SVGE positing of 1-1 mapping of Hj onto Xj.

	 

	Workplace equity and worker behavior.  General perceptions of fairness in the workplace, especially with respect to wages, have long been believed by managers to influence worker on-the-job behavior. Employers have long believed that dissatisfied employees, given the latitude, adversely alter their behavior on the job. A Daniel Yankelovich poll of business leaders asked the question: Does job dissatisfaction lead to high turnover, tardiness, loafing on the job, poor workmanship, and indifference to customers and clients? Of the 563 respondents, 94 percent thought that such an association does exist.31 

	 

	Jonas Agell and Per Lundborg (1995) examined management views of workplace conduct in response to adverse departures from established reference wages in a survey of 170 manufacturers in Sweden. Most firms responded that fairness and worker morale are of overriding importance in wage policymaking. Eighty percent believed that at least half of their jobs would have to be clearly at risk for employees to accept wage cuts with no adverse effects on productivity on the job. From his interviews with 26 nonunionized firms in Britain in 1982, Roger Kaufman (1984) similarly reported that the related issues of fairness and worker morale were the most cited reasons for not cutting wages. 

	 

	Alan Blinder and Don Choi (1990) surveyed nineteen firms in 1988 and found that managers believed that a wage policy perceived to be unfair would have predictable effects:

	
		All interviewees thought that the quality of job applicants would be reduced;

		Eighteen of nineteen responded that worker effort on the job would be adversely affected; and

		Sixteen of nineteen concluded that such a policy would cause turnover problems.



	Most of the managers in the survey believed that the justification for wage cuts was important. If clearly made to save the firm or to bring wages in line with competitors, employees were more likely to accept them without adverse effects on workplace productivity.

	 

	Carl Campbell and Kunal Kamlani (1997) attempted to quantify worker response functions (i.e., the relation between worker effective effort and wage cuts), reporting results that support the rational payment of efficiency wages. Surveying 184 compensation executives from large firms, they asked how much workplace effort would decrease if wages were cut by 10 percent. The mean response was 20 percent. Nearly 7 out of 10 believed that the principal reason for the harmful effects was damaged worker loyalty. Most also thought that effort would be most impacted if employees believe that their employer is profitable and least affected if there are credible financial losses that threaten jobs.

	 

	The most impressive investigation of wage policymaking was conducted by Truman Bewley (1999a). His interview results are especially instructive and have been cited previously. Perhaps most notably, Bewley asked 104 businesses why worker morale matters to them: “Managers were concerned about morale mainly because of its impact on productivity. They said that when morale is bad, workers distract one another with complaints and that good morale makes workers willing to do extra, to stay late until a job is done, to encourage and help one another, to make suggestions for improvements, and to speak well of the company to outsiders” (pp.47-48). The incidence of their responses was presented in the first chapter and deserves reiteration:

	 

	
		
				Reason

				Percentage of Businesses Citing the Reason

		

		
				Low worker productivity

				89%

		

		
				Poor customer service

				14

		

		
				Turnover

				13

		

		
				Recruiting

				7

		

		
				Absenteeism

				4

		

		
				Unionism

				3

		

	

	 

	 

	Bewley (1999b, p.1) concluded: “Employers were reluctant to cut pay because they believed doing so would hurt employee morale, leading to lower productivity and current or future difficulties with hiring and retention. It was thought that these effects would in the end cost more than the savings from lower pay.”

	 

	David Romer (2001) has usefully summarized economists’ survey-based results: “The surveys consistently suggest that workers’ morale and perceptions of whether they are being treated appropriately are critical to their productivity. The surveys also suggest that workers have strong views about what actions by the firm are appropriate, and that as a result their sense of satisfaction is precarious.” (p. 460)

	 

	Similar results come from a broad range of specialties outside economics. For example, in the December 2002 issue of the Journal of Occupational and Environmental Medicine, researchers found that sick days taken were strongly influenced by employee assessment of management fairness. They found that men who felt that workplace decision-making was arbitrary were 41 percent more likely to use sick days than men who did not. Meanwhile, disgruntled women took 12 percent more sick days than satisfied women.32 Laboratory experiments have also yielded results that are consistent with the TVGE model class. They provide, for example, the evidence gathered by Ernst Fehr and his coauthors in a number of studies that demonstrate the importance of social norms and reciprocal behavior in the determination of worker effort.33 

	 

	Also outside of economics, various forms of the input-outcome framework featured in Chapter 2 have been used extensively by psychologists and sociologists in studies designed to explicate behavior while engaged in tasks for pay. Named “exchange theory”, the general approach was developed in the 1960s, most notably by Homans (1961), Adams (1963), and Blau (1964). Of course, very little in social science is ever completely new. Exchange theory has extensive roots, including the work of the hands-on labor economists who worked from the 1930s into the 1980s. John Dunlop’s descriptions of wage contours receive especially frequent mention.34

	 

	Psychologists and sociologists have used both field studies and controlled experiments to test the predictions of exchange theory. Two classes of findings are particularly noteworthy:

	
		Individuals use multiple reference standards in assessing their satisfaction with pay, most frequently including comparisons with coworkers, comparisons with workers performing similar tasks in other firms, and wage history. Examples of field studies producing those results are Finn and Lee (1972), Goodman (1974), Hills (1980), White (1981), Ronen (1986), Dornstein (1988), and Cappelli and Sheer (1988).

		Individuals’ perception of wage equity affects job performance, a hypothesis that has been strongly supported in controlled experiments. There have been several useful surveys of this literature including Pritchard (1969), Goodman and Friedman (1971), Adams and Freeman (1976), Greenberg (1982), and Dornstein (1991). 



	 

	Indicative of deep, genetic roots of the preference for equitable treatment in hierarchies of authority, evolving to facilitate cooperation that capture efficiencies of group-living arrangements, is the famous study of monkey behavior. In the September 18, 2003 issue of Nature, Sarah Brosnan and Frans de Waal of Emory University reported on their study indicating that capuchin monkeys have evolved a finely developed sense of grievance with respect to unfair treatment. The researchers taught female monkeys to trade pebbles for food. The animals were caged in pairs, so each could observe the transactions of the other. If one monkey received a highly desired grape in exchange for a pebble, the other would be reluctant to trade for a less desired cucumber slice. Refusal was often accompanied by expressions of exasperation such as throwing the pebble (sometimes at the researcher) or refusing to eat the cucumber. Exasperated body language was twice as likely if the other monkey was given a grape without even having to trade a pebble for it.

	 

	In the wild, capuchin monkeys are a cooperative, group-living species. Cooperation is hypothesized to be more likely to be effective if group members feel they are being treated fairly. If so, the evolution of feelings of righteous indignation in response to inequity facilitates the capacity of the capuchins to live and work together productively. Brosnan concluded: “We showed the subjects compared their rewards with those of their partners and refused to accept a lower-value reward if their partner received a higher-value reward. This effect is amplified when the partner does not have to work for the reward…. People often forego an available reward because it is not what they expect or think is fair. Such irrational behavior has baffled scientists and economists, who traditionally have argued all economic decisions are rational. Our findings in nonhuman primates indicate the emotional sense of fairness plays a key role in such decision-making.”35 The behavior, of course, is not irrational if preferences are extended to include fair treatment. 

	 

	Assessment:  The large body of evidence strongly supports (a) the preference for fair treatment in hierarchies of authority and (b) that managements believe that worker morale affects OJB.

	 

	Nature of workers.  When economic theorists do permit worker behavior to vary, they almost always motivate employees solely by a desire to shirk. Positing a universal urge to loaf on the job combines with monitoring costs to animate the shirking variant of efficiency-wage theory, in which wage premiums are paid to increase the employee cost of loafing (usually being fired if caught). Such premiums are modeled to vary inversely with the unemployment rate. (Recall Chapter 9.) It is instructive that Bewley (1999, p.111) asked the managers of 118 companies about the shirking description of employee behavior. The responses are summarized as follows:

	 

	
		
				Type of Reaction

				Number of Businesses

		

		
				Does not apply

				103 (87%)

		

		
				Applies in some cases

				10 (8%)

		

		
				Applies

				4 (4%)

		

		
				No opinion

				1 (1%)

		

	

	 

	 

	From Bewley (1999): “Most managers insisted that the [shirking] theory did not describe their own behavior, but rather a form of bad management. They thought of punishment only as an extreme measure for dealing with antisocial behavior and said that the best results were obtained with a forthright and positive management style. Such a style is defeated by pay cuts, for they withdraw rewards and are interpreted as penalties. A small amount of evidence suggested that the shirking theory may apply at the bottom end of the labor market, especially to the market for low-paid temporary labor, where wages are downward flexible.” (p. 110)

	 

	The TVGE theory also posits that LEV worker fixed characteristics are more important determinants of wages than attempts to measure on-the-job effective effort. Medoff and Abraham (1980, 1981) are illustrative of a number of studies that have found compensation to be more strongly related to seniority and education than to internal performance ratings. Given information asymmetries, such ratings are imperfect measures of productivity but do provide some indication of managements’ view of employee conduct. In a related study, Charles Brown (1990) analyzed data from 1,700 non-union and 1,500 union firms and found significantly greater reliance on seniority in wage-adjustment decisions in large or unionized organizations, as predicted by TVGE theory. In particular, he reported that in the non-union case, for every 10 percentage point decrease in establishment size, there was a 4 percentage point decrease in the firm’s employees paid on the basis of seniority on the job. Seniority was important for both large and small unionized firms.

	 

	More fundamentally, the preference for equitable treatment has long been a subject of research in experimental economics. Werner Güth, Rolf Schmittberger, and Bernd Schwarze (1982) constructed an early, insightful experiment based on the “ultimatum game”. There are two players, and the first is given a sum of money and a choice. He or she has to give some part of the money to the second player, who then also has a choice. If the offered cash is accepted, both players keep the allocated money. If rejected, each gets nothing. Any subgame-perfect equilibrium of the ultimatum game dictates that the (permissible) minimum be offered and accepted. Economists typically motivate utility functions parsimoniously with the preference of more money to less, implying that any positive sum is preferable to nothing and providing both players with clear marching orders.

	 

	Contrary to the predictions of models of utility motivated by simplistic preferences, Güth et al. found a strong desire for fair treatment and an urge to retaliate when denied that outcome. Their experiment and the many that followed have established that the modal offer is to split the money evenly and that an inequitable offer is likely to be rejected, with the chances of rejection increasing as the second player’s share decreases. The results of ultimatum-game experiments are significant and must make economists suspicious of naïve formulations of individual preferences and utility. 

	 

	That suspicion is made acute by the broad practical application of the ultimatum game. A version of it, made more complex by established workplace reference standards, incomplete information, quasi-rents, and available gradations of retaliation, is played every day in large work establishments. In the workplace game, worker desire for fair treatment is strengthened by the near-zero expected costs associated with reciprocal reductions in effort and cooperation if management fails to pay the established wage norm. Market opportunity cost is the minimum offer, but neither employers nor employees believe that the minimum (market-wage) offer is an optimal solution to this real-life game, a result that is consistent with the findings of experimental economists. If economic theorists are to catch up to what everybody else knows, they must drop their insistence on simplistic, SVGE-convenient preferences in specialized economies and, consequently, abandon their market-centric approach to labor pricing.

	 

	Theorists, who care about the explanatory and predictive capacity of economic theory, must become more learned in their motivation of employee behavior. The evidence against the ubiquitous SVGE approach is overwhelming. In his recent survey of experimental economics, Larry Samuelson (2005) concluded: “… experimental evidence has mounted that people will incur costs not only to bestow benefits on others, but also to penalize others, with the preference for reward or punishment hinging upon perceptions of whether the recipient has acted appropriately or inimically.” (p.97)

	 

	Assessment:  The evidence supports motivating worker behavior with extended preferences (for fair treatment and, more richly, tit-for-tat strategies) rather than expanded preferences (linking positive-good leisure with shirking on the job).

	 

	Establishment size.  Large establishments pay more than their smaller counterparts for equivalent workers. That is one of the most established facts in labor economics. Lester (1994), whose mid-twentieth century empirical work called attention to the ubiquity of nonmarket wage differentials by establishment size, summarizes his findings and provides updated commentary. As Lester emphasized, the apparent repeal of the law of single price is one of the most difficult labor-market facts for mainstream SVGME theorists to accommodate. Instead, they frequently argue that high-wage large establishments attract workers whose greater abilities are not captured by measureable characteristics such as education.

	 

	By their nature, unobserved differences are a suspect explanation. Their serious consideration requires additional evidence supportive to the existence and nature of hidden quality diversity that is not collinear with measurable indicators. In contrast to convenient free parameters, the explanation that large and small establishments’ labor pricing practices differ fundamentally, producing fundamentally different results, has been formally derived from axiomatic model primitives in TVGE theory. A central prediction of that overdue generalization of exchange, building on broadly recognized workplace information costs and asymmetries, is a positive relation between wages and establishment size. 

	 

	Size-heterogeneous wage determination is a common denominator in numerous empirical studies. Despite lacking a coherent model of heterogeneous labor-pricing practices to specify the exercise, Abowd and Kramarz (2000a,b) used matched employer-employee data for the U.S. and France and found that wage-policy differences explain, in both countries, 70 percent of pay differentials. A sampling of the other available studies on size differentials provides weight to the WMS explanation. Brown, Hamilton, and Medoff (1990) carefully analyzed U.S. data on wages by firm size in a variety of industries. They concluded:

	
		Large firms pay wages that were about a third higher than small firms. Once they accounted for education, training, experience, and occupation, the size-wage differential is reduced to 10 to 13 percent.

		Non-wage monetary benefits (heath insurance, pensions, paid vacations, etc.) were more than 30 percent higher in large versus small firms.

		Unions reduce the wage-size effect. Wages paid in large unionized firms were only 14 percent above rates paid in small unionized firms. 



	Siebert and Addison (1991) examined British data and found that, holding human-capital influences constant, establishments with more than 1,000 employees paid 8% more than those with fewer than 100 employees. Using U.S. data, Idson and Feaster (1990) and Mellow reached similar conclusions. Additional studies adjusting for quality differences and finding an establishment-size wage premium include Green, Machin, and Manning (1992).

	 

	Coming at the same issue from a different perspective, Krueger and Summers (1988) showed that wages are higher in industries that have high capital-labor ratios. Capital-intensive firms tend to be large and produce substantial quasi-rents. More generally, Dickens and Katz (1987b) investigated the characteristics of industries that pay relatively high wages, finding that they are populated by larger establishments, have higher capital-labor ratios, have more educated and experienced workers, have higher profits, and a larger share of their workforces are both male and unionized.

	 

	When interpreting this literature, recall that, chronic wage rents in the TVGE theory are inherently time-varying. efficiency-wage premium varies over time. Less empirical attention has been paid to the dynamic behavior of employee rents. Davis and Haltiwanger (1991, 1996) examined CPS data matching individual earnings with the identity of his or her (manufacturing establishment) employer. They found that, in 1967 when the wage structure was relatively compact, that establishments employing 5,000-plus workers paid a 42 percent differential in the average hourly wage relative to establishments employing 20-to-49 workers. By 1982, and the interim adverse shifts in worker terms-of-trade resulting from rising commodity prices and dollar depreciation, the differential had risen to 69 percent. The results are consistent with Annable (1984), who modeled the determinants of the coefficient of variation of wages paid for 116 three-digit SEC industries quarterly from 1958 to 1980 in the United States. The results showed that the relatively rapid rise in energy and food costs played a particularly important role in the sharply increased dispersion of the inter-industry wage structure.

	 

	Additionally recall that in TVGE modeling causality between labor quality and wages is simultaneous, running in both directions. If a large-establishment employer rationally pays the labor rent dictated by workplace reference standards, the hiring firm must also rationally “cream” the excess supply of job applicants. Firms’ capacities to hire measurably higher-quality workers increases with the size of the wage rent paid. Moreover, causation runs largely from the rational wage rents to long job tenure (often used as a proxy for productive experience), not the other direction. Consequently, including measureable human-capital variables misspecifies single-equation econometric models of the effect of establishment size on wages, imparting a downward bias to the estimates.

	 

	Assessment:  A well-known empirical fact is that large establishments pay more than small firms for the same quality labor, repealing the law of single price and undermining mainstream SVGE analysis of wage determination.

	Macroeconomic Evidence

	Nominal demand disturbances.  Quarterly changes in employment, hours, and outputs are powerfully explained by changes in the nominal demand. That was a central finding of the wave of research conducted by Early Keynesian econometricians, the best known of which remains component equations of the large macro models that were constructed during this period. See, for example, Klein and Goldberger (1955).

	 

	Assessment:  The Early Keynesian finding has never been, for obvious reasons, successfully challenged. It is a fundamental fact of macroeconomics. 

	 

	Wage downward rigidity.  The evidence that wages adjust sluggishly in response to a short-term rise in unemployment is ubiquitous. The simplest testimony is that average money wages, everywhere, continue to rise, not fall, in recession. In an early study, Annable (1977) reported such compensation behavior during each of the first six U.S. cyclical downturns of the postwar period in an early attempt to formally model nonmarket efficiency wages. That evidence additionally showed that job loss moved in concert with the jobless rate, while quitting and labor-force entry moved counter to overall unemployment.

	 

	Holzer and Montgomery (1990), investigated data from the Employment Opportunity Pilot Project (covering more than 3,400 firms between 1980 and 1982). With respect to nominal wage behavior, they concluded: “Wage adjustments in response to demand shifts appear to be quite asymmetric, with significant adjustment in response to positive shifts but little in response to negative shifts.” (p.4) Data drawn from German Social Security accounts, analyzed by Beissenger and Knoppik (2001), also reveal substantial downward nominal wage rigidity. Recent surveys by Altonji and Devereux (1999) and Lebow et al. (1999) found the same sharp asymmetry.36 Nominal wages in specialized economies are sticky downward not upward.

	 

	Moreover, in a detailed survey of the microeconomic evidence, Francis Kramarz (2001) found general support for wage stickiness. Specifically, he reported that the data show that “… firms prefer to cut employment rather than cut wages in a downturn.”37 That preference, especially how it squares with profit-maximizing behavior, has long been a central question in macroeconomic research. 

	 

	Economists have furthermore been using a variety of statistical techniques to mine aggregate data in their attempts to produce dynamic pictures of business-cycle behavior. For example, King and Rebelo (1999) used the Hodrick-Prescott filter to isolate cyclical components of postwar U.S. macro variables, finding that the transitory component of trend employment greatly exceeds the transitory component of the trend real wage:

	
		The ratio of the detrended standard deviations of total labor hours to total real output is 0.99, with employment as volatile as, and hours per worker much less volatile than, output;

		The ratio of detrended standard deviations of the average real wage to total real output is 0.38.



	Those results only sample the plethora of studies that empirically demonstrate, in a variety of circumstances, employer reluctance to cut money wages. (Also notable are Akerlof, Dickens, and Perry (1996); Card and Hyslop (1997); and Dickens, Goette, Groshen, Holden, Messina, Schweitzer, Turunen, and Ward (2007).) Incomplete downward stickiness of nominal labor pricing must be recognized as an established fact of modern economies. 

	 

	 One additional study is illustrative of another interesting characteristic of the modern analysis of wage rigidity and will be briefly summarized. Le Bihan, Montornés, and Heckel (2012) examined wage data that the French Ministry of Labor gathered quarterly from 1998 through 2005 for establishments with at least 10 employees. The mail survey covered roughly half of total comparable employment. They found that only 15% of all quarterly wage changes reflected labor-price reductions, with the incidence of cuts declining monotonically in firm size up to establishments with 150 or more employees.38 From Le Bihan et al. (p.2): “Our finding can be summarized as follows. The distribution of wages is right skewed reflecting downward nominal rigidity, as found in other studies. We compute an original figure, the frequency of wage change, found to be about 38 percent [per quarter]. The degree of cross-sectional heterogeneity in wage stickiness is found to be low. The hazard function of wage changes has a noticeable spike at four quarters but is rather flat otherwise. Also, we find seasonality in wage changes, and we find that wage adjustment is mainly time dependent as opposed to state-dependent.” 

	 

	Those results are unsurprisingly consistent with the TVGE model class. What is more interesting about the study is how the authors’ SVGE framework influences the interpretation of the familiar evidence, drawing conclusions that differ substantially from the Early Keynesians. Perhaps most tellingly is the focus on the frequency of wage change, not on downward rigidity. The inability to coherently suppress rational recontracting has increased the importance, if mainstream modeling is to be monetary-policy relevant, of validating the Calvo (1983) duration model.39 Think about it. The fact of low-incidence wage cuts, if overtly interpreted as downward stickiness, directly challenges the maintained SVGE hypothesis, providing a powerful alternative (Occam’s razor) explanation for observed macro phenomena. Le Bihan et al. (p.12) need a dark corner in which to confine their old Neoclassical-Synthesis results: “… we interpret base wage decreases as being compensated by working conditions that improve following, for instance, a switch from night work to day work.” Practitioners are always surprised that there is no room for profit shortfalls in macroeconomists’ rationale for wage givebacks and are typically offended that economists are not interested in their surprise.

	 

	Assessment:  The evidence consistently shows that nominal wage adjustments both respond sluggishly to contemporaneous shifts in labor-market conditions and are asymmetric – i.e., employers are reluctant to cut nominal hourly pay.

	 

	More on wage rents.  In a path-breaking paper, Slichter (1950) investigated the average wage for unskilled and skilled manufacturing workers from 1923 to 1946. The data revealed substantial, persistent wage differences for unskilled labor by industry. He further found that average unskilled wages were strongly positively correlated with industry value-added per worker (a proxy for capital intensity and establishment size) and negatively correlated with the payroll-to-sales ratio. In more recent influential paper, Jacobson, LaLonde, and Sullivan (1993) explored the relationship between rents and employment destruction using a large sample of employees’ earnings histories drawn from Pennsylvanian administrative data. They found that the immediate effect of job displacement of high-tenured workers was a two-fifths reduction in earnings; after six years, earnings remained one-quarter lower.

	 

	Empirical analysis of wage rents is typically not conducted in a job-destruction context. The evidence from the larger literature is consistent, demonstrating that wage rents exist, with predictable incidence and variability over time.40 Crandall (1993) estimated that, by the early 1990s,a manufacturing wage gap of 14% to 24% existed between the North Central region of the United States and the South and West regions. That gap was chronic, persisting through a dramatic shift of factory jobs. In 1963, the east north central region produced 30.1% of manufacturing gross state output compared to 21.1% in the South and 13.9% in the West. By 1989, the shares had changed substantially: east north central (15.4%), South (28.9%), and West (17.9%). The union wage premium is well established and variable. For the United States, Lewis reports that estimates of the size effect ranges from 12% in the late 1950s and 1960s to 18% in 1970s. Layard, Nickell, and Jackman found more variation in Britain, from 15% in the late 1950s to 32% in the early 1980s.

	 

	Dickins and Katz (1987a) and Krueger and Summers (1988) approached the gap issue more generally by examining inter-industry data. They found, after accounting for worker characteristics (age, education, occupation, etc.), that wages differ substantially among industries and that the difference is largely the same if the sample excludes workers covered by union contracts. Krueger and Summers also found that workers in high-wage industries quit much less often, suggesting that the observed gap is not wholly rooted in employee-quality differences. And Gibbons and Katz (1992), examining workers who permanently lost jobs, discovered that wage cuts experienced in their new employment were much bigger if their previous jobs were in a high-wage industry, again suggesting the existence of labor rents. A prediction of GWET is that, as the relative wage paid in the workplace venue rises, labor absorption decreases and workers are crowded into the marketplace venue, depressing those wages. Lawrence Kahn (1978), using (from the perspective of the WMS) unionization as a proxy for the workplace venue, constructed an ingenious test based on variations in two separate metropolitan labor markets for clerical, sales, private households, and service workers. He reported that “… unions lead to a skewing of the income distribution among employed workers. That is, unions, by crowding nonunion workers into low-paying jobs, indirectly contribute to divergent development in the labor market.” (p. 216) From the vantage point of neoclassical workplace economics, the crowding-out effect would be expected to vary by type of job and size of establishment. Indeed, for clerical employees who are more likely to work in conditions of intra-firm information asymmetry that the other occupations examined by Kahn, there is no evidence of crowding out or in. Explicit attention to the determinants of the worker response function explains a great deal of the observed (and often puzzling) behavior of labor markets.

	 

	Studies of wage time series at the firm level are more limited. Those that exist report that the negative effect of unemployment on wages is more important in smaller firms. (See Nickell and Wadhwani (1990b), Brunello and Wadhwani (1989), and Christofides and Oswald in the Layard et al. (1991), p. 199.)

	 

	Assessment:  The repeal of the law of single price is chronic. Long-term wage rents, with or without unions, persistently characterize specialized economies. Union wage gaps vary over time and are inconsistent with the monopolist model favored by market-centric theorists.

	 

	Labor-supply elasticities.  Modern business-cycle theory was originally constructed within a dynamic stochastic general market equilibrium framework that identified high labor-hours elasticities as playing a central role in propagating the periodic fluctuations in employment and production. The extraordinary elasticities required to motivate coexisting cycles and market-clearing, however, are both intuitively suspect and unsupported by the evidence. For example, in their extensive review of the literature, Browning et al. (1999) report (while documenting modeling limitations) that estimates of the intertemporal substitution of work for leisure are between 0.1 to 0.4 for adult men and 1.6 for adult women, well below the response needed to produce realistic cycles.41 They also found that job entry and exit is the critical determinant of empirical labor-supply elasticities. For example, the large gender difference is mostly attributed to greater labor-force attachment and job tenure demonstrated by men relative to women. Moreover, in the evidence, consumption appears complementary with male labor supply, but the relationship is unclear for women.

	 

	The empirical work on market labor supply is consistent with the rational-worker theory. GWET derives a dual function for wages, helping both to allocate labor in the marketplace and to manage worker behavior on the job and establishing inconsistent labor pricing. One consequence of workplace-dominant wages is job rationing in the large-establishment venue of the economy. Once wage gaps exceed unity, high-wage firms experience a chronic excess supply of labor, while people holding or seeking high-productivity jobs, pushed off their supply schedules, become broadly insensitive to changes in the offer rate. If adult males are more attached (relative to adult females) to the specialized venue, workplace economics would predict significantly lower male supply elasticities.

	 

	Assessment:  Empirical work on labor-supply elasticities is inconsistent with the baseline real business cycle and other market-centric approaches. It is, however, consistent with the WMS two-venue analysis. Indeed, the combination of workplace and marketplace optimizing labor choice is more consistent with estimated elasticity levels and structure than any alternative model of labor supply.

	 

	Chronic shocks. The OJB model predicts that chronic shocks (especially shifts in worker terms-of-trade and productivity growth as well as changed unionization or government intervention) displace the natural rate of unemployment over time. That prediction is consistent with the finding by Layard, Nickell, and Jackman (1991), using postwar data from 19 OECD countries, that lagged unemployment exerts a marked positive effect on the current jobless rate.

	 

	In addition, Phelps [1994], estimating a set of regression equations explaining the behavior of unemployment over time in each of 17 countries, found that a higher world price of oil increased joblessness in every nation. And Annable [1984], testing a two-sector rational-worker variant of efficiency wage theory, found (as noted earlier) that the three-digit inter-industry dispersion of wages was significantly and substantially sensitive to energy and food terms-of-trade shifts in the United States from 1958 through 1980.

	 

	Assessment: The natural rate of unemployment varies over time and is sensitive to a range of macroeconomic variables including shifts in worker terms of trade and labor productivity growth as well as compactness of the industry wage structure and government intervention.

	 

	
		
				BOX 10.7: Samuelson stopped worrying
 
My first faculty appointment after graduate school had the significant fringe benefit of becoming a colleague of Paul Samuelson.
 
In an extensive interview, Samuelson (1986) recalled his initial resistance to Keynes’s General Theory. In particular, he cites getting stuck on its assertion of equilibrium unemployment. He remembered much of his confusion being rooted in the role of labor-price rigidity. Why are employers reluctant to cut nominal wages? Would such cuts help eliminate high joblessness? Does labor-supply elasticity, influencing income loss associated with lowered wages, matter? Are workers even on their supply curve? Those issues, and others like them, were chronic. The evidence is strong that large firms are reluctant cut wages in lieu of temporary layoffs but do seek and obtain wage givebacks after significant permanent job destruction. Despite the facts, however, nobody (including Keynes) could figure out how to wedge meaningful wage rigidity into single-venue continuous-equilibrium modeling. On the other hand, no SVGE theorist could produce, absent MWR, involuntary job loss. Free parameters would work but at the cost introducing troubling incoherence into macro modeling. Samuelson’s (pp.159-161) solution to the most difficult of macroeconomic dilemmas was characteristically practical: “The way I finally convinced myself was to just stop worrying about it…. I assumed a disequilibrium system, in which people could not get on the supply-of-labor curve.” The Neoclassical Synthesis took root. 
 
The generalization of exchange provides a long overdue, elegant solution to the multi-faceted macro conundrum produced by the evolution of labor pricing and use over the past century and a half. In LEV workplaces, optimizing price-mediated exchange organized by continuous equilibrium generates MWR that, in turn, constrains decision-rule optimization in the marketplace. Markets continue to provide the neoclassical mechanism for SEV wage determination. But rational behavior in information-constrained large workplaces suppresses labor-price recontracting, induces coherent involuntary job loss (layoffs and downsizing) in the context of adverse nominal demand disturbances, and produces procyclical fluctuations in wage income. Longstanding confusions dissipate once theorists stop aggregating away Chandler’s new corporate forms.

		

	

	 

	Backward-looking versus forward-looking wage adjustments.  The rational-worker theory has examined the periodic adjustment of nominal wages for price inflation and derived plausible circumstances in which catch-up is rational and expectations are not. More generally, rational behavior requires that expectations operate as a latent influence on LEV wages, working to calibrate wage premiums to shifts in the inflation regime.

	 

	A consistent message of econometric estimation of nominal wage equations is the importance of lagged consumer-price inflation, making the empirical wage-price nexus inherently inertial. The mean lag centers around one year. In a particularly relevant exercise, Rudd and Whelan (2005) tested the “natural compromise” hybrid approach suggested by David Romer (2001, p.251), in which catch-up and expectations are both included in a Phillips-class equation with their relative weights determined empirically. (Recall from Chapter 4 that Romer speculated that the true weights were theoretically indeterminate.) They found little support for an important role played by forward-looking adjustments.

	 

	The other part of the wage-price nexus appears to operate more quickly. For example, Roberts, Stockton, and Struckmeyer (1989) used U.S. time-series data from 20 two-digit industries from 1958 to 1983 to show a speedy adjustment of product prices to changes in labor and material costs. For no industry was the first-month adjustment lower than 45 percent; in four industries, it was greater than 90 percent.

	 

	Using a much less rigorous approach, Annable (2007) reviewed forty-four personnel management and wage administration texts to investigate informed descriptions of firms’ periodic adjustment of nominal wages for price inflation. Some texts did not even mention the adjustment of wages for price inflation. The ones that did typically devoted a section to the (fairly standard) criteria that are used by firms in periodic adjustments. The inflation criterion cited is, without exception, catch-up to price change that has already occurred. The treatment of the topic varied little from text to text, almost always focused on descriptions of the strengths and weaknesses of the government-published price index used in the catch-up exercise, the consumer price index.

	 

	The following passages capture the flavor of the expert analysis of the wage-price nexus: 

	
		Brennan: “Cost-of-living adjustments are made so as to change wage rates, up or down, to match changes in the level of consumer’s prices…. Common practice is to tie the adjustment in wages to the Consumers’ Price Index prepared by the Bureau of Labor Statistics.” (pp. 208-9)

		Miner and Miner: “For the purposes of establishing a company wage level, it is important not only to understand the various considerations and influences that may operate, but also to have some kind of yardstick that will indicate just how much of an increase (or decrease) in existing wage rates is appropriate. This is what various wage criteria attempt to provide. Among the commonly noted criteria are … the Consumer Price Index put out by the federal government…. companies use this measure to adjust wage levels to cost of living changes on a periodic basis.” (p.380)

		Haire, Ghiselli, and Porter: “Changes in the Consumer Price Index (popularly called ‘cost-of-living index’), as reported by the U.S. Bureau of Labor Statistics, should also be considered as a factor in a firm’s general level of wages and salaries, particularly in relation to upward revisions.” (p.367)

		Bohlander, Snell, and Sherman: “Because of inflation, compensation rates have had to be adjusted upward periodically to help employees maintain their purchasing power. Employers make these changes with the help of the consumer price index (CPI)…. Changes in the CPI can have important effects on pay rates.” (p.371)



	 

	None of the personnel or wage administration texts mentions even the possibility of using expected future price inflation as in compensation adjustment. Forward-looking adjustments are never recommended, never noted. The only mechanism described is catch-up, both when the wage is periodically reopened and via automatic escalator clauses. The uniformity of textbook descriptions of wage-setting arrangements provides an interesting, and total, contrast to modern economic theory, where the only adjustment mechanism taken seriously is expectations.42 

	 

	TVGE modeling transforms the paucity of evidence showing expectations actually being used in periodic wage adjustments from an embarrassment to a comfort. Practitioners know, and make no effort to keep this knowledge secret, that forecasts are not among the criteria used to in regularly scheduled adjustments of labor compensation. We now can understand that such behavior is rational and use it to shed light on other important aspects of labor-related conduct.

	 

	Assessment:  There is no real-world evidence of inflation forecasts being used in the periodic adjustment of nominal wages for price change, absent a shift in the central bank’s inflation regime. Catch-up to price inflation that has already occurred is consistent with both rational employer-employee behavior and the documentation of actual practice. 

	 

	The curious Calvo model.  The Calvo model class generates product/labor price stickiness by arbitrarily restricts, during a given period, price adjustments to changing market conditions to a relatively small, randomly selected subset of all firms. The model is clearly inconsistent with coherent rational-behavior theories and cannot support policy-relevant stabilization analysis. Despite what appear to be fatal drawbacks, the Calvo approach is easily introduced into mainstream SVGE modeling, a feature that has (in the Ptolemaic reductionism that governs modern empirical work) made it the go-to New Keynesian approach to introduce stickiness into macro models. The attention it has received is phenomenal.

	 

	In a broad survey of price-change frequency studies, concentrated in but not limited to the United States and the Eurozone, Klenow and Malin (2011, p.276-7) found an interesting fact, especially with respect to the product-price microfoundations outlined in Chapter 6, that avoids distortion from incoherent Calvo restrictions: “Recent research has revealed a noticeable link between price and wage rigidity. In the cross-section, firms (or categories of goods) with a higher share of labor costs in total costs make less frequent price adjustments, potentially resulting from the fact that wages adjust less frequently than other input prices. Survey evidence also suggests synchronization between wage and price adjustments over time, as well as a cross-sectional correlation between wage flexibility and price flexibility… Moreover, wage adjustment exhibits substantial degree of time-dependence. Firms tend to concentrate wage changes in a specific month, mostly January in a majority of European countries….This could lend a degree of time-dependence into price-setting, further contributing to a higher contract multiplier.”

	 

	
		
				BOX 10.8: Scholarly advice from a good scientist
 
Toward the end of his extraordinary career, Richard Feynman, the theoretical physicist who solved some of the toughest problems associated with modeling elementary particles, offered advice on how to do scientific research: “The scientist analyzes something like a detective does. Like a detective trying to find out what happened when he wasn’t there, given clues. We are trying to figure out what nature is like from clues given by experiments. We have the clues and we try to figure it out. It is more analogous to detective work than anything else.” (Mlodinow (2003), p.42)
 
Macro theorists like to think of themselves as scientists, engaged in proper scientific research. For most problems, while unable to conduct controlled experiments, they are provided plentiful clues from the broad array of evidence that has been, for an extended period, systematically gathered on the behavior of the economy. Unlike scientific research, however, modern practice in mainstream macroeconomics permits analysts to pick and choose which facts to recognize. Chari et al. (2009, p.243) are illustrative, arguing that macro theorists properly “put up with the reality that no model can, or should, fit most aspects of the data.” That loose standard of behavior allows many clues to be suppressed for no better reason than they contradict consensus theory. The deeply flawed approach makes untenable mainstream macro theorists’ self-description as scientists. 
 
The list of important, widely-known facts that coherent SVGE scholars, even as they seek policy relevance, simply disregard is long. First and foremost is involuntary job loss, the coherent-model existence of which requires derivation of the MWR Channel. Macro researchers, constructing single-venue FEM models of employment instability, must ignore the most important characteristic of actual fluctuations. As noted earlier, Robert Lucas instructed his colleagues in the New Classical revolution that, given that forced job separation cannot be accommodated by coherent SVGE modeling, it should be set aside: “Involuntary unemployment is not a fact or a phenomenon which it is the task of theorists to explain.” (Lucas (1981), p.243) Surely only really poor detectives knowingly ignore the most essential clue. Other significant, interrelated facts that are conveniently ignored include nominal demand disturbances that produce significant same-direction changes in employment and output; chronic, time-varying wage rents paid by large establishments; the rationing of LEV hours and jobs, pushing many workers off their neoclassical supply schedule; the concentration of temporary layoffs in large establishments; relatively long LEV versus relatively short SEV job tenure for employees in routinized jobs; the interrelated U.S. progression (beginning in the early 1970s) of stagflation to increased inter-industry wage dispersion to the increased incidence of job downsizing and wage givebacks; the critical importance of reference standards (ҜJ) in job satisfaction; the tit-for-tat response to job dissatisfaction, cleverly indicated in the Ultimatum Game and other experiments of behavioral economists; and the existence and nature of LEV human resource departments, almost all of the functions of which reflects substantial firm investment in constructing and maintaining workplace (equity-based) mechanisms of exchange and relatively little of which reflects employee recruitment. Insufficient attention is also paid to powerful evidence that consumption is largely driven by income and wealth, the practitioner consensus that investment is largely driven by pure-profit expectations, and powerful stock-market indications that investor confidence exerts independent influence on total spending, especially during periods of macro uncertainty rooted in unconvincing stabilization-authority credibility.

		

	

	Overall Assessment

	The broad range of evidence has illustrated the TVGE theory’s unmatched capacity to capture the richness of the complex arrangements and macro adjustments of specialized market economies. Generalizing exchange produces models replete with particular characteristics that closely correspond with available facts. Such a detailed explanation is beyond the dreams of theorists who have constructed and maintain the more limited SVGE model class.

	III.  Parting Thoughts

	Robert Solow (2000, p.151) was typically on-target in his turn-of-the-century assessment of the past and future of macroeconomics: “… it is widely understood that macroeconomics is at the heart of economics…. This centrality will continue, for the best possible reason: the need to understand current events, especially unfavorable ones, and to formulate policies – even benign neglect is a policy – to deal with them.” The relative importance of macro theory imparts special weight to its century-long struggle to find footing simultaneously compatible with the formal economic method and stabilization relevance. Theorists, in and out of the mainstream, have never properly reconciled deep-structure coherent modeling and the usable macro core.

	Core of Usable Macroeconomics

	Three principles.  The generalization of exchange identifies three principles that constitute the core of usable macro theory. The compact set effectively supports stabilization and growth policymaking while still being fully microfounded by rational transactions organized by dynamic general decision-rule equilibrium.43 The first two are recognized as the familiar hypotheses from which Samuelson cobbled together his Neoclassical Synthesis in the early 1950s. (For elaboration, see Solow et al. (1997).) The third is the keystone generalized-exchange innovation that transforms the two assumptions into fundamental principles that are both FEM consistent and in harmony with relevant evidence.

	 

	First, the trend behaviors of total production and employment are predominately driven by the supply side of the economy, i.e., input dynamics and total factor productivity. In particular, potential GDP macrodynamics depend on growth in the labor-force and overall worker productivity, which in the TVGE model class depends on capital accumulation, technological change, Lewis Transfer, and the organization of large-scale production. The last two determinants are uniquely associated with the generalization of exchange. Intra-corporate optimization implies meaningful wage rigidity, rationing of LEV employment, and the partial repeal of Keynes’s Second Classical Postulate. Public-policy implications notably include consequences for optimal taxation from pushing a substantial portion of the labor force off its neoclassical supply schedule, overturning significant operational theorems of mainstream SVGE thinking.44

	 

	Second, fluctuations around macro trends are predominately motivated by disturbances in total nominal demand. That core proposition necessitates the careful construction of coequal real-side and nominal objectives by stabilization authorities, informing the discretionary management of aggregate spending, and has especially powerful implications for public policy. The basic causal-demand idea has, for at least a century, stirred great controversy. Samuelson and other Early Keynesians simply assumed the centrality of nominal spending in their short-term macro modeling. More recently, the principal alternative view (supply-driven fluctuations) has been vigorously espoused by RBC and, perhaps a bit less enthusiastically, other New Neoclassical theorists. Given meaningful wage rigidity, fluctuations are broadly and correctly understood to be largely demand driven; but the MWR Channel has no coherent place in single-venue thinking. The resulting dilemma has consumed generations of theorists. The demand-centric thesis fits the evidence but is not SVGE-coherent, while the supply thesis is SVGE-coherent but flunks the test of the data. (Recall Box 10.7.) The shifting upper-hand in the fundamental debate has provoked century-long periodic swings in the academy’s view of the usable macro core.

	 

	
		
				BOX 10.9: Woodford and key stabilization questions
 
After the publication of Michael Woodford’s Interest and Prices: Foundations of a Theory of Monetary Policy (2003), a veteran macroeconomist at the Fed Board of Governors cheerfully explained to me why young economists in the Research Division often seem dispirited. “How can it not be discouraging when Woodford has answered all the important stabilization questions?”
 
Interest and Prices is obviously a product of a fine intellect with a great command of the mainstream macro literature. Unlike some modern macroeconomists, Woodford cares about practical policymaking. That said, the proper question, provided weight by the 2007-09 Great Recession, about his substantial book is opposite from the senior Fed staffer: Why does Woodford fail to answer, or even address, so many important stabilization questions? Given the context provided by the generalization of exchange, the answer does not surprise. His ambitions for stabilization relevancy were doomed by an early, probably little-considered decision, i.e., to construct Interest and Prices as close to the coherent SVGE model as possible. Deprived of a rational MWR Channel, his analysis is pushed outside the usable macro core. Woodford’s limited guide for monetary policymaking was especially unhelpful, remaining on the shelf, when the Fed confronted the virulent demand contraction and associated huge job loss beginning in late 2008.
 
Much of Interest and Prices can be understood as a Ptolemaic dance choreographed to avoid confronting the Barro critique, repeatedly and cumulatively giving ground on the need to actively manage total spending and real-side instability. Woodford distinguishes his New Keynesian theory from RBC modeling by introducing familiar departures from perfect competition. Firms can be monopolistically competitive; they also are unable to promptly adjust their prices to current market conditions. Neither monopolistic competition nor menu-cost product pricing can rationally suppress labor-price recontracting and motivate involuntary job loss. It’s the old story. Absent MWR derivation (never available in coherent SVGE modeling), Woodford’s theory cannot both play by consensus SVGE rules and generate recognizable employment fluctuations.
 
Actively avoiding wage recontracting, Interest and Prices must duck many critical stabilization questions. Most notably, Woodford simply cites a preference for introducing, wherever needed, nominal stickiness via product prices, pushing aside wage rigidity. The damage to his capacity to deal effectively with job fluctuations is crudely addressed by eliminating employment from his now stylized models and simulation exercises. (Has a book claiming to be a comprehensive, stabilization-relevant treatment of macroeconomics ever before not listed “employment” in its index? Inflation-related entries occupy an entire page.) Interest and Prices ultimately stands or falls on its bet that labor-price rigidity and employment do not much matter to policymakers’ understanding of macro stabilization. A decade after its publication, judgment on that wager has been unfavorably informed by the 2007-09 Great Recession. The new generation of macro scholars can cheer up; they still have a great deal to accomplish.

		

	

	 

	The third principle settles the longstanding debate. The MWR channel exists in coherent macro modeling and is the keystone of the usable macro core. Samuelson’s Neoclassical-Synthesis assumptions are converted into fundamental, fully microfounded principles of specialized economies. With the generalized-exchange derivation of a robust channel through which adverse nominal disturbances induce involuntary job loss, the argument that fluctuations are predominately supply, not demand, driven becomes an artifact of arbitrarily restricting rational exchange to the marketplace.45 The SVGE-fluctuations thesis is rejected, this time definitively. Exchange generalization has produced a clear-cut winner in the long-standing debate over how to specify a usable macro core in which we all can, and should, believe. 

	 

	SVGE modeling and the practical macro core. Some parting thoughts on the limited SVGE model class reinforce the book’s main argument. RBC theory pioneered by Prescott and Kydland is rightly celebrated as the literature’s bedrock expression of coherent SVGE thinking, providing (stopgap) foundations for early 21st-century mainstream macro analysis in the academy. Fluctuations in equilibrium employment must be voluntary, and the various shocks and associated propagations inducing those variations are inherently nonmonetary. Despite its well-earned status as a major intellectual achievement, SVGE high theory has been, and always will be, in conflict with much of the most important evidence on the stability of specialized economies. It must exist outside the usable core of macroeconomics.

	 

	Conscientious New Keynesians, desiring stabilization relevance and the familiarity of single-venue general-equilibrium macrodynamics, have made a career bet that they can identify one or more SVGE-endogenous frictions capable of rationally suppressing wage recontracting. The will-o’-the-wisp Super Friction would enable reconciliation of significant elements of the usable macro core and coherent SVGE modeling, breaking down the classical dichotomy and generating forced job loss in response to adverse demand shifts. Such a friction would likely not fully correct the failure to explain stabilization in modern economies but would solve a range of associated problems, providing greatly improved analysis of garden-variety (SDD) cycles. 

	 

	The central difficulty with even such limited aspirations is that the New Keynesians, like the great Early Keynesians who founded separate-branch macroeconomics, have badly underestimated the commanding internal coherence of the SVGE model class. The sought-after Super Friction remains elusive simply because it does not exist. The inherent power of wage recontracting within the coherent SVGE framework enforces its nonexistence. New Keynesians must someday, hopefully sooner rather than later, accept that working wholly within the SVGE model class arbitrarily restricts the central-bank policy brief to focus on how monetary interventions affect product-price behavior, resulting in a deeply misleading emphasis on inflation. At the very least, theorists need to hedge their bets on the Super Friction’s existence by seriously exploring plausible alternatives to the SVGE mainstream. 

	Advice from Lucas

	Happily, rigor and relevancy can be reconciled. Robert Lucas (1981a, p.4) helped show the way when he altered the course of macro thinking, as well as mainstream access to the practical macro core, by working through some implications of rational choice in the labor market. He dismissed Keynesian business cycles and the institutions thought to produce them, arguing that such arrangements must be designed “precisely in order to aid in matching preferences and opportunities.” Inspired by Lucas, this book has forsworn free parameters, which arbitrarily restrict the rational labor-choice set that engaged the anti-Keynesian insurgents. Exchange is now understood to be properly modeled in the workplace as well as the marketplace. Surely no serious scholar objects to removing arbitrary venue limits on self-interested behavior, especially when the expansion enables more complete analysis of rational employer-employee conduct and workplace mechanisms of optimizing exchange. A rich TVGE class of institutional arrangements is then identified that facilitates the heretofore badly incomplete matching of axiomatic preferences and opportunities, crucially producing involuntary job- and income-loss in the aftermath of adverse nominal disturbances. As has been emphasized, that stabilization-critical outcome is not available in the caricature of matched preferences and opportunities featured in SVGE theory.

	 

	
		
				BOX 10.10: Deep versus surface structures of theories
 
From Colander and Landreth (1996, p.13): “… it is useful to separate out a deep structure of a theory and what might be called a surface structure. The deep structure is the formal complex core of theory. The surface structure is the simple model or vision conveyed of that complex core to those who do not fully understand the complex theoretical core itself. Keynes’s revolution was a surface revolution with an underdeveloped complex core. Classical economics had a much more developed complex [SVGE] core, but a simple surface structure. A number of classical economists recognized the simple surface structure of classical economics was misleading, but their efforts concentrated on modifying the complex core. Their reaction to Keynes’s work is best seen in this light. It was a surface revolution that left many issues of the [SVGE] core untouched. Young economists had yet to be imbued with the complex core of classical economics; they were more interested in surface issues, and to them the Keynesian revolution was a true revolution.”
 
The young Paul Samuelson, precocious in his comprehension of the deep-structure neoclassical SVGE model, initially resisted The General Theory, worrying about its absent microfoundations (especially for its use of wage rigidity). As described earlier, he was eventually won over by the non-microfounded Keynesian surface structure (corresponding to the “usable macro core” specified above) as a result of its much greater descriptive claim on actual economic instability and, therefore, its far superior macro-policy relevancy. Economic performance and stabilization policymakers benefitted from his and other Early Keynesians’ interim decision to stop worrying about deep-structure labor-pricing. Their incoherent modeling was not expected to, and did not, endure. The surface-structure nature of Samuelson’s Neoclassical Synthesis ultimately led (in an uglier transition than anticipated) to its demise as an important macroeconomic theory. 
 
In that context, this book draws attention to the profound irresponsibility implicit in the academy’s continued pushing aside the generalization of price-mediated exchange. The innovation in itself must be a good thing, eliminating arbitrary, powerful restrictions on the matching of preferences and opportunities. More critically, however, exchange generalization fundamentally advances development of stabilization-relevant theory by reconciling coherent deep-structure modeling and much of the Early Keynesian practical core. During much of the post-WWII period, the surface-structure message of Samuelson’s Neoclassical-Synthesis does a relatively good job explaining fluctuations actually observed in modern economies. Given the importance and rocky history of macroeconomics, that Keynesian achievement matters. 
 
The TVGE modeling has been introductory and consequently compact. The theory can, and should in appropriate circumstances, be extended to continuous-equilibrium intra-corporate product pricing, investment finance, product development, and a more comprehensive look at employer/employee arrangements that have been identified in the research agendas of new institutionalists (pioneered by Oliver Williamson), organizational theorists (Herbert Simon), personnel economics (Lazear), modern finance, workplace labor economists, and Okun’s intra-firm modeling. Many of the extensions of intra-corporate rational choice will have consequences for macroeconomics and stabilization policymaking, although none will prove as influential as TVGE model of labor pricing and use.

		

	

	 

	The hard message is that coherent single-venue modeling cannot be stabilization relevant in modern economies. Over the past century-plus, SVGE modeling has increasingly got a great deal of labor-related activities wrong, a persistent error set rooted in the for-convenience suppression of workplace exchange.46 Labor-related problems have been accumulating and long ago became debilitating, implicated in a large portion of the contemporary predictive and explanatory failures of mainstream macro theory. Textbook aggregate supply, still featuring the universality of Keynes’s Second Classical Postulate, must be recognized as fundamentally misspecified. 

	 

	Labor matters too much in the full range of economic activities for macro theorists to continue to ignore worker behavior. Yet a willful ignorance continues to be the norm, as little in consensus theory pays attention to what has been learned from a hundred years of investigating what goes on inside the LEV workplace. The evidence supports neither technologically fixed OJB nor endowing employees with a dominant preference to shirk. In their indifference to the facts and rejection of proper axioms upon which to build their models, mainstream theorists are not arguing that practitioners, in their unanimity, are wrong. That would be pretty stupid. Instead, most macroeconomists believe, conveniently, that practitioner knowledge is an unnecessary complication to an already robust market-centric theory.

	 

	The unnecessary-complication belief is the nub of the stabilization problem that beleaguers mainstream theory. Incorporating dynamic-equilibrium workplace behavior (no matter how compatible with the evidence) into consensus price-mediated market exchange disturbs the status quo. Departing from convention is difficult, no matter how badly the break is needed.47 It is not 1:1 hours-output mapping or inherent laziness that motivates real-world employment relationships. Macro theorists must think through why human-resource departments, both large and ubiquitous, exist. HR specialists design and implement institutional arrangements that govern a significant portion of the alignment of preferences and opportunities in modern economies. Well-read economists must know that their SVGE models badly capture actual “matching preferences and opportunities” but, too frequently, do not care.48 Let well enough alone.

	 

	Unfortunately, well enough has turned out to be pretty bad.49 The maintenance of the status quo with respect to workplace behavior has had outsized opportunity costs. Recently, the Fed never provided its aggressive policymaking, which was remarkably successful in taming the total-spending propagation of the 2008-09 financial crisis, useful microfoundations. As a result, the central-bank actions have lacked mainstream academic support, especially on the existence of the rational MWR Channel through which nominal demand disturbances uniquely induce involuntary job- and income-loss. A better-informed consensus among macroeconomists would have helped contain the damaging, ill-informed criticism that followed the Fed’s virtuoso performance as well as helped foster Congressional and investor/lender belief in the stabilization credibility of the central bank’s expanded toolkit.

	Modern Theory of Wages

	Labor pricing.  Exchange generalization has enabled construction, long overdue, of the first modern theory of wage determination in more than one hundred years, finally moving our understanding of employee pay out of the 19th century. While finally having a useful explanation of labor pricing is broadly important throughout economics, its most profound effect is on how to properly do macroeconomics. Especially significant is its implication that rational behavior confined to the marketplace cannot adequately inform monetary policymaking.50 Serious theorists in search of a coherent, stabilization-relevant monetary model of production have no choice. They must reject the mainstream SVGE model class. 

	 

	The replacement theory is motivated by the first chapter’s Two-Venue Theorem, identifying the fundamental need for the generalization of price-mediated exchange. Research agendas must be reoriented around construction of the continuous-equilibrium theory of workplace behavior. Second-venue labor pricing and use, as well as their rational interaction with the well-developed modeling of marketplace exchange, must be carefully worked out and widely disseminated. 

	 

	It is helpful that TVGE macro analysis solves most of the stabilization-relevancy problems of the New Neoclassical Synthesis while allowing most of the SVGE framework to remain in place. The essential content of workplace modeling can be packaged as a compact insert, featuring the dominant MWR Channel, to the familiar SVGE infrastructure of modern macroeconomics. Adverse nominal disturbances then induce a recognizably broad range of market failure that can be ameliorated by the effective management of total spending.51 Rational MWR-rooted meta-externalities imply the rejection of activist stabilization policy is restricted to demonstrating that monetary authorities are unable to design and implement proper demand interventions.

	 

	An exhortation.  Generalized-exchange macroeconomics can help deliver mainstream thinking in the academy from the comfort it provides to the dismayingly significant number of policymakers seeking to limit, or even dismantle, the innovative tools used by the Federal Reserve to halt and reverse the collapse in aggregate demand associated with the 2008-09 financial crisis.52 Promises made by serious candidates for high office, notably during the 2012 Republican Presidential primaries, to fire Ben Bernanke for cause became commonplace in the aftermath of his extraordinarily successful handling of the crisis. The breakdown in informed political discourse on the proper functioning of the central bank has been, in no small part, enabled by the reluctance of many of our most honored macro theorists, a number of whom know better but are made timid by the broad commitment to coherent SVGE thinking, to establish consensus boundaries of basic reasonableness, consistent with the evidence, for ongoing debates about the proper government response to economic instability. 

	 

	The contemporary absence of such boundaries is flat-out dangerous. Responsible macro theorists, and many exist, should get serious about stabilization-relevant modeling. Especially necessary, as argued throughout this book, are coherent models capable of identifying and accommodating the channel through which adverse demand shifts rationally induce involuntary job- and income-loss. Can there really be much doubt that the most crucial research agenda in economics requires the derivation, not the setting aside, of meaningful wage rigidity? The detachment of leading macro theorists from the actual functioning of specialized economies, rooted not in the rigor of the formal method but instead in the comfort of familiar SVGE modeling, is not acceptable. Such irresponsibility cannot be consistent with the nation’s or the profession’s best interests. Macroeconomists can, and must, do better.

	 

	
		
				BOX 10.11: Closing argument
 
The 30-year macro war, in which the New Classical/RBC insurgents defeated the Early Keynesians, was fought over how properly to do macroeconomics. To be acceptable in the modern academy, macro methodology must be rooted in the coherent modeling of optimizing market exchange organized around continuous general equilibrium. That is, except for a specific feature, an admirable outcome. What is not admirable, indeed is downright embarrassing, is the docile acceptance of consensus theorists of their inability to accommodate the readily observable crucial fact about stability in specialized economies: broad, costly market failures, featuring involuntary job loss, that result from sufficiently adverse nominal demand disturbances. Many critics, emboldened by the 2007-09 Great Recession, believe that the analytic suppression of forced job separation and consequent stabilization irrelevancy are inherent, unacceptable costs of using the formal economic method. It is a foolhardy exercise in hubris for mainstream theorists who wish to preserve the FEM to ignore today’s ubiquitous challenge to consensus macro modeling.
 
Generations of Keynesian theorists, seeking to reconcile the formal economic method and stabilization relevancy, have worked on identifying a coherent SVGE Super Friction that suppresses wage recontracting. It is time to accept what we already know. The dogged research program has instead demonstrated the nonexistence of the crucial SVGE-consistent market friction. Ignoring that conclusion has come at great cost. The absence of meaningful wage rigidity has forced mainstream macroeconomics to become more and more Ptolemaic, increasingly compromising the profession’s credibility. That unhappy drift is illustrated by the huge investment in the bizarre – there is no better word – effort to make the voluntary unemployment featured in the Search/Match/Bargain model class account for actual employment instability.
 
Fortunately, a second, much more effective reconciliation strategy is available: the generalization of rational exchange from the marketplace to the workplace. The TVGE model class, derived from axiomatic preferences and technological constraints, easily generates recognizable employment instability that is induced by nominal-demand disturbances and consistent with continuous general decision-rule equilibrium. The academy’s dominant New Neoclassical macro scholars would do well to heed a fundamental message of the TVGE analysis. The generalization of exchange is necessary for the preservation of the formal economic method. The stakes are high. Policymakers need a consensus theory capable of explaining the origin and consequences of the SDD→NDD metamorphosis that was spontaneously organizing itself in the United States during late 2008 and early 2009. Mainstream macroeconomists need renewed credibility as worthwhile advisers in stabilization policymaking. Serious macro theorists need to get serious about modeling costly instability that, in its various manifestations, characterizes real-world market economies. 
 
Oliver Williamson (1975, p.249) provides an intuitive conclusion for this closing argument: “It is widely agreed that if mechanism B, not mechanism A, is thought to be generating the phenomena of interest, the intellectually respectable thing to do is to build theory B.”

		

	

	 

	
Notes

		[←1]
	 John Stuart Mill notably generalized Adam Smith’s division of labor to the “more fundamental” principle of worker cooperation.
 

	[←2]
	 Okun’s invisible handshake helped introduce economists to fair treatment as a critical determinant of employer-employee relations. Adam Smith anticipated that contribution. In The Theory of Moral Sentiments, Smith identifies critical motivators of behavior to be the interrelated factors of status, respect, and justice, with the latter generally equivalent to equitable treatment: “… we find ourselves to be under a stricter obligation to act according to justice than agreeably to friendship, charity or generosity; that the practice of these last-mentioned virtues seems to be left to some measure to our own choice, but that, somehow or other, we feel ourselves to be in a peculiar manner tied, bound, and obliged to the observation of justice.” 
 

	[←3]
	 The crowding out of the powerful implications of specialized production was inspired by Walras, Jevons, Menger, and other authors of the marginalist revolution, who conceptualized economies as market systems in search of general equilibrium. It is interesting that Continental-tradition economists worked during, but were able to contain their interest in, the onset of the global transformation to large-scale, specialized production. Today, rigorous analysis that occupies the profession’s mainstream remains proudly coterminous with the study of market exchange, as illustrated by the otherwise admirable micro textbook by Mas-Colell, Whinston, and Green (1995, p.127): “Many aspects enter a full description of a firm: Who owns it? Who manages it? How is it managed? How is it organized? What can it do? Of all these questions, we concentrate on the last one. Our justification is not that the other questions are not interesting (indeed, they are), but that we want to arrive as quickly as possible at a minimal conceptual apparatus that allows us to analyze market behavior. Thus, our model of production possibilities is going to be very parsimonious: The firm is viewed merely as a ‘black box’, able to transform inputs into outputs.” 
 

	[←4]
	 Central banks operate in a wide variety of economic and political circumstances. In order to simplify the analysis, the following focuses on the U.S. Federal Reserve.
 

	[←5]
	 There is little disagreement between the SVGE and TVGE model classes on the need to establish and maintain credible inflation regimes, an issue that has been well researched in the macro literature. See, for example, Woodford (2003). In compact TVGE modeling, macro shocks can be real or nominal and are – consistent with mainstream SVGE practice – simply posited to be stochastic. 
 

	[←6]
	 Lacking a coherent MWR Channel, significant disturbances in SVGE modeling must results from real shocks. Responding to the wake-up call provided by the 2008-09 economic crisis, Kocherlakota (2009, p.16) has sharply criticized that restricted range of attention: “… macro models are driven by patently unrealistic shocks…. Macroeconomists… are handicapping themselves by only looking at shocks to fundamentals like preferences and technology.” 
 

	[←7]
	 (p.xiii) Interest and Prices is characteristic of New Keynesian thinking in that it struggles terribly with labor pricing. It cautiously assumes, and then ignores, the simplistic and misleading variety of wage stickiness that prevents instantaneous adjustment to market conditions, typically in a random subset of firms. (Chapter 4, Section 4; also Box 10.9) It is illustrative that Woodford cites, but does not defend, Taylor’s staggered labor pricing. Given its promised construction wholly within the coherent SVGE framework, Interest and Prices actively avoids confronting Barro’s recontracting critique. Woodford must awkwardly minimize the roles of meaningful wage rigidity and involuntary job loss. As a result, Interest and Prices has little of substance to contribute to our understanding of and proper response to the extreme instability in nominal demand that developed in 2008-09.
 

	[←8]
	 For elaboration, see Chapter 5. Chapter 6 motivates content of the general hold-up problem (Ӈ) that, once also combined with the MWR Channel, further informs stagnation-relevant profit expectations. 

	[←9]
	 The bubble was also critically rooted in international currency manipulations that sustained huge, chronic global trade and saving imbalances and generated persistently depressed longer-term dollar interest rates in an extended period leading up to the financial crisis. Also, see White (2010) on the role of credit rating agencies.
 

	[←10]
	 Chapter 5 modeled incomplete financial contracts that are both settled in the future and variably restricted by information asymmetries. Chapter 6 modeled uncertain macro expectations that induce inactive investors/lenders, rationally waiting for a credible bottom for asset prices.
 

	[←11]
	 Models of economic instability that feature procyclical credit powered by positive feedback from changes in market-participant confidence have a long tradition among economic theorists, notably including John Stuart Mill, Alfred Marshall, Knut Wicksell, Irving Fisher, John Maynard Keynes, Hyman Minsky, and Ben Bernanke. The approach has been used to explicate the sort of financial crisis associated with nonstationary demand disturbances by Charles Kindleberger (2000). The MWR Channel, of course, must play a fundamental role in the familiar process.
 

	[←12]
	 The point is important, deserving emphasis. By its nature, even the most enlightened monetary policy plays little role in the prevention of financial crises, an objective more properly assigned to other central-bank functions such as the discount window as well as to other classes of regulatory policymaking. Monetary policy, however, does play a central role in containing and reversing contracting aggregate demand that always propagates financial crises. The MWR channel through which adverse nominal disturbances damage profits and induce involuntary lost jobs critically propagated the 2008-09 financial crisis, helping to transform it into the most perilous instability since the 1930s depression. The TVGE propagation of the financial turmoil and associated collapse of confidence reconciles continuous-equilibrium analysis with actual events as well as apparently inconsistent events with each other. Consider two phenomena cited (but not juxtaposed) in The Financial Crisis Inquiry Report (2011). First is the risk of failure then facing the largest U.S. banks. From Bernanke: “As a scholar of the Great Depression, I honestly believe that September and October of 2008 was the worst financial crisis in global history, including the Great Depression. If you look at the firms that came under pressure in that period … only one … was not at serious risk of failure…. So out of maybe the 13, 13 of the most important financial institutions in the United States, 12 were at risk of failure within a period of a week or two.” (p.354) Second was the actual default behavior of exotic mortgages, identified as an originating cause of the financial panic. “Overall, for 2005 to 2007 vintages tranches of mortgage-backed securities originally rated triple-A, despite the mass downgrades, only about 10% of Alt-A and 4% of subprime securities had been ‘materially impaired’ – meaning that losses were imminent or had already been suffered – by the end of 2009.” (pp. 228-9) Authors ignoring propagation in order to concentrate on the causes of the financial crisis cannot explain why mark-to-market prices of nearly all non-Treasury assets fell so sharply. In particular, playing the blame game does not explain how a small amount of nonstandard mortgages pushed the economy to the brink of depression. Notable examples are Zuckerman (2009) and Lewis (2010), popular “blame-game” books that do not come close to answering the most important stabilization questions. 

	[←13]
	 
 Jobs declined 6.7%. In the average postwar U.S. recession, jobs contract 3.8%, output 4.4%, and hours 3.2%. 
 

	[←14]
	 As a result of its arbitrary restriction on the scope of rational exchange, SVGE analysis misidentifies the critical question posed by the Great Recession’s empirical configuration. From Ohanian (2010, pp. 51-52): “… hours worked during the 2007-2009 recession are much too low relative to the marginal product of labor. Thus, the key to understanding this recession is finding a factor that works like a large increase in the tax on labor income that depresses the incentive to work relative to the observed marginal product of labor.” The SVGE presumption that reduced labor input resulted from voluntary job separation sharply contrasts with both TVGE thinking and the facts. Reiterating the former, generalized exchange microfounds the meaningful wage rigidity that pushes employees off their neoclassical market supply schedule, compromising optimization at the consumption-leisure margin. In large, complex workplaces, employees instead optimize their OJB with respect to axiomatic preferences for both consumption and fair treatment, conduct that is broadly recognized by practitioners. Rational MWR implies that LEV employees’ market-opportunity costs, while equaling workers’ marginal value of time, are chronically below labor’s marginal product. Most significantly, MWR provide the central nominal-real channel that critically propagated collapsing confidence and produced the outsized 2007-09 jump in involuntary job loss.
 

	[←15]
	 To help present a balanced picture, an example of misidentifying the SDD→NDD problem occurred in 2002-05 when the Fed, fearing price deflation but lacking evidence of contracting aggregate demand, kept short-term interest rates extraordinarily (and improperly) low. The good news here is the substantial differences in the macro landscape between 2008-09 and 2002-05, suggesting that the SDD→NDD problem class is not particularly difficult to identify. It should also be reiterated here that TVGE modeling relieves discretionary fiscal policy of Ricardian-equivalence constraints, making well-designed public tax- and spending-interventions an important stabilization tool. 
 
 
 

	[←16]
	 In 2011, Mitt Romney’s Presidential campaign was asked what immediate actions he would have taken to deal with the 2008-09 crisis. The response was ripped from the SVGE playbook: “Lowering the corporate tax rate. Enacting a permanent extension of the 2001and 2003 tax cuts. Immediately ratifying our pending trade agreements with Columbia, Panama and South Korea. In the energy sector, freeing up the necessary land to enable greater domestic production.” (Robert Draper (2011), p.41.) Insightful observers of macro behavior understand that those actions would have been woefully inadequate to the task of halting and reversing a 2008-09 magnitude contraction of aggregate nominal demand. The Romney example illustrates the important role of the economic mainstream in defining broadly accepted boundaries of what is sensible in public debate. His response would have been unacceptable to the economic mainstream if it were still organized by Early Keynesians. It would have been more powerfully rejected if the mainstream were occupied by generalized-exchange theorists. And the prospect of broad rejection would assure a markedly different, more serious response from any electable politician. The economic mainstream matters well beyond the academy and must be organized to the highest standards of public responsibility. That this obligation has been, for decades, ignored by mainstream macro theorists is shameful. 
 

	[←17]
	 The 2008 Squam Lake Report is illustrative. (See French et al. (2010).) That plan for financial regulatory reform, assembled by leading economists, would not prevent the periodic idiosyncratic collapses in investor/lender confidence in future macro conditions that translate into NDD. Ricardo Caballero (2010, p.100) has come to a similar conclusion: “From a policy perspective, the specifics of a crisis are only known once the crisis starts. For this reason, my sense is that, contrary to the hope of policymakers and regulators, there is a limited scope for policy that can in advance eliminate the risk or costs of financial crisis, beyond some common-sense measures (like capital requirements for financial institutions) and very general public-private insurance arrangements (like deposit insurance). By the time a true financial crisis is underway, the immediate relevant policy issues are no longer about whether intervention might breed moral hazard, but about socially wasteful reluctance to invest and to hire, and the extent to which predatory trading and fire sales can be minimized.”
 

	[←18]
	 Carlin and Soskice (2003, p.131), in their admirable New-Keynesian macro textbook, describe monetary stabilization policy in terms of single-objective inflation targeting: “The main idea is that central bank behavior can be thought about in terms of a ‘reaction function’ that the central bank uses to respond to shocks to the economy and steer it toward an explicit or implicit inflation target.” Bernanke and Mishkin (1997) are a notable example of the large literature on inflation targeting. 

	[←19]
	 Rothstein (2012) analyzed the high unemployment in the aftermath of the 2007-09 recession, concluding that poor performance resulted from inadequate aggregate demand, not structural factors. Stagnation presents particularly interesting identification and execution problems for the monetary authority. First, policymakers must decide whether a boost aggregate nominal demand would reduce the jobless rate. Second, they must decide whether available monetary tools (including creative uses of the Fed’s balance sheet) are capable, in the particular circumstances, of stimulating total spending. (See Chapter 5.)
 

	[←20]
	 Relatively few of the world’s significant central banks have dual objectives, explicitly targeting price inflation and unemployment. A single objective targeting low inflation is the norm, despite the evidence produced by New Keynesians (e.g., Galí (2011a)) that supports systematic monetary responses to disturbances in unemployment. From Galí (2011b, p.84): “The optimal monetary policy in the context of the standard New Keynesian model with [assumed] nominal wage and price stickiness implies a high degree of stabilization of the unemployment rate. This is true, in particular, when compared to a conventional Taylor rule.” 
 

	[←21]
	 The Fed’s 2008-09 real-side stabilization policy was successful, despite broad evidence of the lack of credibility of its real-side objective. For example, equity markets fell dramatically in 2008 and early 2009 only to rebound dramatically when Fed action halted the collapse in total spending. (Recall Box 6.7.) A critical question in the aftermath of the crisis is why the Fed failed to aggressively use its policy success to enhance the credibility of its employment objective. See Solow (1998a) for an earlier rationale for practical importance of the Fed’s real-side objective; see Taylor (1998a) for the opposing view.
 

	[←22]
	 Moreover, in their review of the relevant evidence, Christiano et al. (2011) found that the unemployment rate is a promising indicator of the output gap.
 

	[←23]
	 Taylor (1997, p.234) is illustrative of the empirical-regularity argument for using inflation as leading indicator for real-side instability: “Every recession since the 1950s has been preceded by a run-up in inflation; by keeping inflation from rising in the first place, the chances of such recessions are diminished.” After the 2007-09 Great Recession, which lack an indicative run-up of inflation, Taylor illustrates the danger of empirical-regularity rules. 

	[←24]
	 I wrote the Federal Reserve Board testimony on the original Humphrey-Hawkins bill, which established an aggressively low numerical target for national unemployment. The 1978 Act was allowed to lapse in 2000.
 

	[←25]
	 In his Washington Post op-ed (11/18/2010), “The Fed’s Dual Mission Impossible”, George Will builds on Rep. Ryan’s argument.
 

	[←26]
	 The analysis is specific to the U.S. Great Recession and the Federal Reserve. The need for improvement should be understood as not diminishing the Fed’s heroic 2008-09 behavior that was centrally responsible for preventing a depression.

	[←27]
	 Keynes, in his General Theory, provides the most celebrated (albeit unsuccessful) attempt to reconcile relevancy and rigor. The former is served by reorienting monetary theory around the causal role of nominal demand in the determination of total employment. The latter is reflected in his effort to depart as little as possible from the canonical SVGE framework. Model coherency, as a result, is sacrificed. Once MWR is understood to be (i) a necessary condition for involuntary job loss and (ii) nonexistent in coherent SVGE modeling, Keynes’s roundabout and frankly confused treatment of wages can be better understood. 

	[←28]
	 The broad time range is especially important, given the suppressing effect of increasingly broad acceptance of coherent SVGE macro modeling on the empirical analysis of the workplace. More fundamentally, Greenwald and Stiglitz (1993, p.24) have argued for richer testing protocols, persuasively criticized the generous standards that economists use to evaluate modern SVGE macro models. “Statistical analyses based on variances and covariances of the principle aggregate time series simply do not have enough power to distinguish among many of the alternative theories. Good macro theories should do more. A host of other facts clamor to be explained; for instance, good macro theories must explain why variations in the number of hours worked should take the form of layoffs rather than work-sharing; why layoffs tend to be concentrated among certain parts of the labor force; why investment in general, and inventories and construction in particular, should be so volatile; and more. Beyond that, the microfoundations from which the aggregate behavior is derived can often be tested directly. A rejection of the underlying micro-hypotheses should suffice to cast doubt on the validity of the derived macro theory.” 

	[←29]
	 Evidence supportive of LEV dynamic labor-price optimization includes the existence of chronic, variable wage rents; path-dependent labor pricing; a low incidence of nominal wage cuts; labor-pricing sensitivity to adverse terms-of-trade shifts that is conditional on the wage structure and the nature of government intervention; and the existence of job downsizing that is sensitive to expectations of pure profit and leads to wage givebacks. Well-grounded theory is generally needed to avoid misinterpreting economic evidence. In a notable example, TVGE modeling has identified a variety of sources of downward wage flexibility in specialized economies: (a) labor-market-induced wage (nominal and real) flexibility, which is confined to small firms or those offering class-II employment; (b) product-market-induced (nominal and real) wage flexibility, which occurs in large establishments experiencing ongoing job destruction (eventually producing Ҝj recalibrations); (c) government intervention in the wage-determination process to facilitate wage restraint, frequently drawing on its capacity to enrich the nonwage outcome side of the fundamental workplace exchange; and (d) management innovations with respect to workplace organization, defined as a component of technical change (assumed to be exogenous in this book), which reduces employee capacity to maintain Ҝj. 
 

	[←30]
	 Critical episodes that must be accommodated by proper macro modeling include the Great Depression, chronically low then high joblessness in postwar Europe, stagflation, the Thatcher revolution in Britain, the six million involuntarily lost jobs in the U.S. 2007-09 Great Recession, and the sovereign-debt crisis in the Euro-zone. 

	[←31]
	 Katzell and Yankelovich (1975), p.114.)

	[←32]
	 The New York Times (December 24, 2002), p.6.
 

	[←33]
	 See Fehr and Falk (1999), Fehr et al. (1996), and Fehr et al. (1993).
 

	[←34]
	 As noted earlier in the analysis, the earliest application of the input-outcome framework to formal macroeconomic theory is Annable (1977, 1980), followed after a time by Akerlof’s (1982) gift-exchange model. A significant difference between the two approaches is Annable’s maintenance of the fundamental transitivity principle that higher wages are preferred to lower (i.e., over-payment relative to established reference standards does not cause dissatisfaction), while the Akerlof rejects such transitivity. 
 

	[←35]
	 “Sense of Fairness Documented in Monkeys,” Scienceagogo.com (September 18, 2003).
 

	[←36]
	 Altonji and Devereaux econometrically tested data from the Panel Study of Income Dynamics, estimating that notational wages must decline by at least 20% for a nominal wage cut to occur.
 

	[←37]
	 Kramarz (2001), p. 215. Although not used in the generalized-exchange theory, which was designed to be compatible with consistent preferences, money illusion (especially with respect to significance attached to nominal wage cuts) is also supported by a variety of evidence. More careful empirical analyses have also documented the fact of wage stickiness. Shulamit Kahn (1997) and David Card and Dean Hyslop (1997) each used panel data to find that cross-sectional distributions of worker pay changes are asymmetric around zero. Pierre Fortin (1996) examined Canadian collective-bargaining results and found the same sharp spike at zero nominal wage change, reflecting a reluctance to cut compensation rates. Bewley’s (1999) numerous interviews with managers in the early 1990s cyclical downturn in the United States revealed extreme reluctance to cut wages. Money illusion itself is supported by experimental evidence. Using telephone surveys conducted in Canada in 1984 and 1985, Kahneman et al. (1986) asked for an assessment of a series of situations, including:
Question 4A.  A company is making a small profit. It is located in a community experiencing a recession with substantial unemployment but no inflation. There are many workers anxious to work at the company. The company decides to decrease wages and salaries 7% this year. (p. 731)
Of 125 respondents, 38% found the nominal wage cut to be acceptable; 62% did not. The assessment contrasted sharply with the companion situation:
Question 4B.  A company is making a small profit. It is located in a community experiencing a recession with substantial unemployment and inflation of 12%. There are many workers anxious to work at the company. The company decides to increase salaries only 5% this year. (p. 731)
Of 129 different respondents, 78% assessed the firm’s action to be acceptable; 22% said it was unfair. It may be, however, that casual observers may not think as hard about nominal-real distinctions as workers whose standards of living are on the line. 
 

	[←38]
	 It should be noted here that significant share of the reported quarterly nominal wage cuts occurs at quite small amounts (reductions of one-half of one percent or less). It is not credible that such minor adjustments resulted from actual personnel decisions, suggesting instead that measurement errors (including rounding effects and the use of survey-reported “normal working hours” in the calculation of the results) cause some of the always large number of unchanged hourly wages to be misreported as very small wage reductions.
 

	[←39]
	 Calvo arbitrarily assigns a fixed random probability that each establishment will adjust its labor pricing in a given period, a backdoor free parameter that introduces wage adjustment lags into macrodynamic behavior. It is almost always ignored that the Calvo formulation is a poster child for Barro’s critique and cannot be consistent with coherent SVGE modeling. 
 

	[←40]
	 GWET has identified three interrelated determinants of the size of the wage gap: (i) the dynamic effects of established wage norms (including, but not limited to, bargaining power manifest when the employees are unionized), (ii) the effect of investment in specific human capital, and (iii) the effect of rational wage-setting arrangements (i.e. compensating for the adjustment lag in inflation catch-up).

	[←41]
	 Estimates of labor-supply elasticities fail to account for the fundamentally different choice constraints on workers attached to LEV firms versus those attached to their SEV counterparts and are, therefore, biased. 
 

	[←42]
	 Perusing textbooks in libraries is recognized to be a casual source of evidence that is no more than suggestive. But there is reason to take the suggestion seriously. The choice of an inflation-adjustment strategy is not a subtle exercise, obscured from even practitioner view by the complexity of the immense amount of transactions, and supporting information, that make up a modern economy. There is no forest-trees problem here. If practitioners use inflation forecasts as a criterion in wage adjustments, they – and those who observe them – would know it. 
 

	[←43]
	 Equilibrium modeling, motivated by optimizing agents, has proven to be a powerful methodology for the explanation of economic activity, setting formal economic analysis apart from other social sciences. FEM-based macro thinking is superior to the alternative organizing concepts of macroeconomics, including atheoretic empiricism and complexity theory. See Chapter 1.
 

	[←44]
	 See Chapter 6. While growth theory is obviously important, it is not the focus of this book. 

	[←45]
	 MWR existence also critically permits nonstationary demand disturbances, absent extraordinary, effective interventions from stabilization authorities, to influence (i.e., depress) the economy’s macrodynamic trend.

	[←46]
	 The shoe is now on the other foot. SVGE modeling, given its arbitrary restrictions on “matching preferences and opportunities” in modern economies, must be rejected in favor of the less-arbitrary TVGE approach. Generalized exchange also provides a compelling alternative to the impulse among many economists to see the employer-employee relationship as a problem best modeled as a noncooperative game. The game-theoretic approach is inherently weak, hampered by multiple, fragile (highly sensitive to small changes in assumptions) equilibria. It is also disassociated from what is known about intra-firm behavior, leaving too much information on the table.
 

	[←47]
	 More than a century ago, when John Bates Clark, Alfred Marshall, and other great theorists were developing marginal analytics and the neoclassical method, many economists rejected their efforts. To them, it was simply axiomatic that wages, for example, were determined in competitive markets by the relative supplies of labor and capital. More analytic rigor was an unnecessary complication. The satisfaction of early 21st century theorists with the absence of plausible analyses of worker behavior suggests a complacency not unlike mainstream scholars who rejected marginalist thinking. Joseph Persky (2000, p.102) described those views: “All the talk of marginal productivity only complicated matters, turning economics into an arcane and speculative discipline.”

	[←48]
	 Or theorists are so thoroughly captive within the boundaries of the SVGE model class that they are simply unable to imagine breaking out. David Laidler’s (1986, p.34) early critique of New Classical modeling class is illustrative: “As a matter of simple logic, it cannot be denied that, if rigorous connections between maximizing premises and ultimate conclusions is regarded as the be all and end all of economic analysis, then new classical [SVGE] macroeconomics is indeed the only game worth playing.” TVGE macroeconomics is a game well worth playing. 
 

	[←49]
	 Constructing policy-relevant macro theory, absent meaningful wage rigidities, is like attempting to put a suit on backwards and, once accomplishing the difficult task, wearing the backward suit out in the world. While the ingenuity and persistence required may in some way be admirable, the result must be understood as a failure to adequately accomplish the task of getting dressed. The failure is not much mitigated by any satisfaction derived from having acquired the relatively unique knowledge on how to put on a suit in such a complicated way. 

	[←50]
	 In his recent essay on monetary policy and unemployment, Jodi Galí (2011, p.488) acknowledged the general problem: “The existence of involuntary unemployment has long been recognized as one of the main ills of modern industrialized economies…. Despite the central role of unemployment in the policy debate, that variable has been – at least until recently [with the increased work on the S/M/B model class] – conspicuously absent from the new generation of models that have become the workhorse for the analysis of monetary policy, inflation, and the business cycle, and which are generally referred to as New Keynesian.” The small recent literature cited by Galí combines S/M/B labor-market mechanisms with wage rigidities that are either too tiny to affect labor-price recontracting (e.g., Hall (2005b)) or, in the recurring reversion of New to Early Keynesianism, are arbitrarily endowed with the capacity to suppress wage cuts in lieu of job loss. The first class cannot generate involuntary job loss, and the second is inconsistent with coherent DSGME (aka SVGE) modeling, a fundamental violation of the NNS compact upon which the modern macro consensus is constructed. Free parameters used in conjunction with S/M/B modeling do not morph into something more than free parameters. 
 

	[←51]
	 That the market failure produced by the interaction of the generalization of exchange and nominal disturbances includes involuntary job loss and unemployment, making it recognizable, is critically important to the TVGE model’s stabilization relevancy. From Lucas (1987, p.31): “If we are serious about obtaining a theory of unemployment, we want a theory of unemployed people, not unemployed ‘hours of labor services’; about people who look for jobs, hold them, lose them, people with all the attendant feelings that go along with these events.”

	[←52]
	 The Fall 2011 issue of The Cato Journal provides an interesting collection of criticism, rooted in SVGE thinking, of Fed behavior leading up to, during, and immediately after the 2008-09 crisis. For example, John Taylor (2011) calls for legislating a monetary-policy rule in order to protect the economy from a repeat of the Federal Reserve’s aggressive use of its balance sheet to stabilize total spending in the 2007-09 recession. Taylor’s criticism that those actions were problematically short-term reflects the inability of SVGE thinking to accommodate the SDD→NDD problem class, despite its huge welfare cost. From the perspective provided by TVGE analysis, Federal Reserve policymaking in 2008-09 is easily understood to have been addressing a brewing NDD disaster that cannot in any meaningful way be understood as short-term. More disappointing than the drumbeat of attacks from a particular segment of the New Neoclassical Synthesis is the absence of a broad-based, substantial response from another (New Keynesian) segment. The imbalance may reflect gathering discouragement by many New Keynesians, resulting from not having much of a NNS story to tell about the greatest crisis of their professional careers.
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GEM GLOSSARY

	I. Nomenclature 

	The generalization of price-mediated exchange to include optimizing behavior in the workplace as well as the marketplace reveals a significant number of heretofore ignored fundamental laws that help govern modern, specialized economies. Uncovering and applying such laws not surprisingly requires a substantial set of new terms and symbols, which are organized below to provide easy reference. 

	 

	Throughout this book, coherent macro theories that restrict rational exchange to the marketplace are named single-venue general equilibrium (SVGE), while those that permit generalized exchange are named two-venue general equilibrium (TVGE). Equivalent names for the former include dynamic stochastic general equilibrium (DSGE), dynamic stochastic general market equilibrium (DSGME), and New Neoclassical Synthesis (NNS); New Classical and Real Business Cycle (RBC) operate wholly within the SVGE model class. Other names for the TVGE theory include generalized-exchange modeling and the workplace-marketplace synthesis (WMS); coherent Keynesian theory requires the TVGE framework.

	II. Terms Used in Generalized Exchange Modeling 

	Active Ҝj. See Inactive Ҝj.

	 

	Adverse selection reflects the agent’s private information about his or her cost or valuation.

	 

	Bad jobs are Class-I employment that do not pay wage rents and are found in SEV firms. (See good jobs.)

	 

	Barro Critique asserts, in coherent models of general market equilibrium, the nonexistence of plausible endogenous constraints on decision-rule optimization sufficient to suppress wage recontracting and support the existence of involuntary job loss.

	 

	Baseline workplace equilibrium occurs when simultaneous employer-employee rest points in the space of intra-firm decision rules are consistent with durable Ҝj. Baseline workplace equilibrium accommodates considerable market dynamics.

	 

	Bundled OJB refers to employee on-the-job behavior characteristic of kth small establishments or those offering class-II jobs: (ΔŹik/Źɱik)/(ΔWik/Wm)≤1. Bundled OJB makes employer profit-seeking and employee utility-seeking consistent with payment of the market wage (Wm). The term is synonymous with bundled workplace exchange.

	 

	Capacity utilization measures the relative use of the capital stock (Ƙ(t)/ƘP(t), ƘP(t)=ƒ(Ҡ(t))).

	 

	Class-I jobs are characterized by the importance assigned by employees to both wages (W) relative to nonpecuniary benefits (ON) and fixed worker characteristics (If), such as seniority, relative to cooperative effort on the job: W/ON>(ŹH)/If. The remainder of the employed workforce holds Class-II jobs, subject to the preference restriction ON/W If/(ŹH), where satisfaction derived from the work itself is relatively important.

	 

	Constrained nonstationary demand disturbance reflects downshifting positive growth in total nominal spending, becoming sufficiently sluggish to make (given the continuous-equilibrium MWR Channel) the medium-term timepath of LEV profits inconsistent with full employment (U(t)=UN(t)). High socioeconomic-cost meta-externalities result from this class of chronic market failure.

	 

	Corrupted-priors modeling posits a characteristic of the economy and subsequently interprets relevant evidence from the perspective of that assumption as part of assessing whether the characteristic is valid.

	 

	Dominant venue is defined, with respect to a set of goods and services, as a locus of consistent decision rules, constraints, and exchange mechanisms that rationally prices that factor/product set higher than do the other existing (subordinate) venues in the economy.

	 

	Downsizing is permanent job loss that results from rational firm reductions in production capability.

	 

	DSGE model class.  The Dynamic Stochastic General Equilibrium (DSGE) model class is wholly microfounded by consumers-worker utility maximization, value maximization by firms, and rational expectations while being augmented by coherent market imperfections. The coherent DSGE and coherent SVGE model classes are functionally equivalent, used interchangeably throughout the manuscript. The SVGE name is preferred because it emphasizes the critical restriction of optimizing exchange to the marketplace. 

	 

	Durable Ҝj exists if, for a period t to t+ķ such that ķ>0, its unchanged calibration remains consistent with rational behavior. Durable Ҝj implies a similarly durable Wnj=sup Ҝj.

	 

	Έ denotes, in the given work establishment, labor cooperative effort that is restricted to be in 1-1 technical correspondence with production (X), such that Έ(t)=ΈQ(t)+ΈG(t)+ΈS(t). ΈQj measures the contribution from the unenhanced employee hours; ΈGj denotes the contribution from general human capital; ΈSj the contribution from firm-specific human capital.

	 

	Efficiency wage (Wn) is the hourly compensation that minimizes unit labor costs, only varying from market-opportunity costs in the large-establishment venue.

	 

	Employment-volatility puzzle describes the coexistence, at business-cycle frequencies, of substantial fluctuation in jobs and relatively little change in real wages.

	 

	Equilibrium in generalized-exchange macroeconomics is understood in the modern sense of a rest period in the space of decision rules that are optimized subject to constraints. The definition is sufficiently general to accommodate some theorists’ preference for expectational equilibrium, i.e., the economic outcome that does not violate agent expectations. In the GEM Project, continuous decision-rule equilibrium accommodates (short- and medium-term) market supply-demand disequilibrium, compromises the two fundamental welfare theorems, and permits the existence of policy-relevant formal macroeconomics. Walrasian equilibrium, by contrast, features the more restrictive state of general market clearing, i.e., zero incidence of excess demand, that is consistent with the full utilization of resources.

	 

	Exclusion principle. Where a producer or seller can prevent some individuals from consuming his product – generally those who do not pay – then the product can be privately supplied.

	 

	First classical postulate.  See Keynes’s First Classical Postulate.

	 

	First fundamental welfare theorem is the proposition that a market-competitive equilibrium is Pareto efficient.

	 

	Fixed-wage general-equilibrium (FWGE) macro modeling is associated with Clower (1965), Patinkin (1965), Leijonhufvud (1968), Barro and Grossman (1971, 1976), and others. The approach constrains market decision-rule optimization with the assumption of fixed labor pricing, demonstrating that lost production, jobs, and income motivate divergence between agents’ effective and notational (SVGE) plans, inter-market spillovers, and the widespread failure of markets to clear.

	 

	Formal economic method models optimizing, price-mediated exchange organized around continuous general decision-rule equilibrium.

	 

	Full-information income (Ұ) is actual aggregate income (Y) adjusted for cost-effective expectations relevant to the discounted future path of Y. Central-bank behavior, notably the credibility of its real-side and nominal objectives, must inform such expectations.

	 

	Gatekeepers refer to the macroeconomic leadership who largely control the nature and focus of incentives in the academy. Gatekeepers edit the most respected journals, effectively recommend which books get published and who participates in the most significant conferences, and play a critical role in academic appointments and advancement. 

	 

	Good jobs are Class-I employment that pay wage rents and are located in LEV establishments. (See bad jobs.) 

	 

	Harris-Todaro transfer microfounds Lewis Transfer.

	 

	Hick-Leontief aggregation theorem.  A group of goods can be treated as a single good if their relative prices remain constant.

	 

	Hold-Up (Ӈ) influences the division of rents between owners of sunk-capital stock and other claimants including, in the compact TVGE model class, labor (via wages and working conditions) and government (via taxes and regulation) occurring after sunk investments have been made. The core idea is that equity owners may rationally accept a share of the available surplus that would not have been acceptable prior to the capital purchase. In other applications, e.g., analyzing vertical integration, residual-rent claimants are generalized to include suppliers and customers.

	 

	Inactive Ҝj.  Problematic SVGE time-separations, e.g., short, medium, and long-run behaviors of employment, become moot in two-venue macro analysis, replaced by a bimodal separation: 

	
		Modeling the stationary behavior of employment is restricted to inactive (unchanging) Ҝj, and 

		Modeling nonstationary employment is subject to active (changing) Ҝj.



	More specifically, the nonstationary, continuous-equilibrium timeline of employment is sequentially partitioned between inactive and active Ҝj. A pleasing result is that the transition from stationary to nonstationary employment analysis is no longer an arbitrary function of time. Cyclical and trend job paths are understood as analytically separate, coexisting phenomena. 

	 

	Ҝj represents three classes of employee reference standards – the best alternative-job (denoted by a) interpersonal (b), and intertemporal (c) – that calibrate his or her inherent preference for fair treatment by management are the elements in the set Ҝj={Waj,Wbj,Wcj}. Ҝj is an important example of establishment-specific workplace (social) capital.

	 

	Keynes’s First Classical Postulate is that the wage (W) equals the nominal value of labor’s marginal product (MPL).

	 

	Keynes’s Second Classical Postulate is that the wage (W) equals the nominal value of worker time (i.e., the marginal rate of substitution (MRS) between work, supporting consumption, and leisure).

	 

	Keynes’s Implicit Classical Postulate is that the nominal value of labor’s marginal product (MPL) equals the nominal value of worker time (MRS).

	 

	Large-establishment venue (LEV) contains production establishments that share a set of characteristics, including large size, high labor productivity, high-volume and high-speed production, high capital-to-labor ratio, high degree of work-task specialization, high share of physical and human capital that is sunk (or, in other words, high input specificity), routinized jobs, and costly, asymmetric workplace information.

	 

	Layoffs are temporary (from the perspective of the firm) reductions in jobs in response to stationary reductions in profit and may occur with or without providing affected employees with recall privileges. Given the MWR Channel, the adverse phase of stationary shifts in total aggregate nominal demand produce the requisite reduced profits. 

	 

	“Lean-against-the wind” monetary policy

	 

	Lewis Transfer denotes the movement of point-of-hire homogeneous labor from SEV (low-wage) jobs to LEV (high-wage) employment, frequently accompanied by an intervening spell of unemployment. 

	 

	Lucas critique argues that macroeconometric models, constructed on empirical specifications the stability of which depends on unchanged policy, have been inappropriately used in policy analysis. The poster child for his critique was the inclusion of lagged inflation in the wage equation, which Lucas asserted was irrationally adaptive and must be replaced with properly specified inflation expectations in order to adequately recognize policy changes.

	 

	Macro confidence (Ƈ) is a notional measure of investor/lender perceptions of the real-side macro creditability of stabilization authorities. It is monotonically increasing in the degree to which plausible future states of the macroeconomy can be characterized by known probabilities consistent with the objectives of stabilization authorities.

	 

	Market-centric macro theory.  A macroeconomic theory is defined to be market-centric when its nonmarket adjustments are parametric.

	 

	Market myopia is theorist inability to imagine an analytic economic framework other than the market-centric SVGE model class pioneered by Walras, Arrow, and Debreu.

	 

	Market wage (Wm) is labor’s expected discounted opportunity costs: Wm=Wa.

	 

	Meaningful wage rigidity (MWR) causes, for a large share of all employees in modern, specialized economies, nominal labor pricing to be downward inflexible over the stationary business cycle and to reflect the receipt of rents above market opportunity costs. MWR is a necessary condition for the causal link from demand disturbances to involuntary job loss.

	 

	Meta-externality.  Meta-class externality exists when the total costs of a continuous equilibrium macro arrangement differ substantially from constituent micro decision-maker costs, making some set of aggregate market outcomes inefficient and generalizing A.C. Pigou’s fundamental justification for government intervention. Pigou (1920, Chapter 1) forcefully argued that economists have a moral responsibility to identify adverse externalities and design government interventions that ameliorate their effects. The gap between total and decision-maker costs is contingent on macro circumstances. The socioeconomic costs of the resulting market failures can be extraordinarily large.

	 

	Minimum transactions rule implies that total employment, once restricted by MWR, is determined by labor demand; the role of labor supply is suppressed. The rule (Clower (1965)), in which the short side of the market generally determines the quantity actually traded, follows from optimizing market exchange. Given that no market participant is forced to trade more than desired, completed transactions are the minimum of demand and supply. The rule is a wholly marketplace phenomenon.

	 

	Moral hazard is rooted in private information that supports the capacity of an agent to take actions that are unobserved by the principal. See “adverse selection”.

	 

	MWR Channel is rooted in continuous-equilibrium meaningful wage rigidity and provides the analytic conduit through which adverse disturbance in nominal demand rationally induce involuntary job loss, generating a powerful meta-externality and microfounding the discretionary management of aggregate demand.

	 

	Natural rate hypothesis asserts that changes in the inflation rate are predominately motivated by the changes in labor-market conditions.

	 

	New corporate form is Alfred Chandler’s name for the now ubiquitous class of large bureaucratic firms that were organized in response to the large increase in production volume and through-put speed made possible by infrastructure improvements in transportation and communication beginning in the mid-19th century.

	 

	Nonstationary demand disturbances are the class of unchecked adverse deterioration in nominal demand that is sufficient, combined with the MWR Channel, to overwhelm both automatic stabilizers and standard (“lean-against the wind”) central-bank intervention. NDD are associated with widespread breakdowns in confidence about the macroeconomic future, increasing expectations of systemic credit default and sharply reducing the willingness to spend and invest. By definition, extraordinary methods of aggregate-demand management, both outsized and quickly implemented, are needed to halt and reverse the contraction. The phenomenon has a less costly variant, constrained non-stationary demand disturbance (CNDD), that avoids unchecked spending collapse and is instead associated with sufficiently sluggish demand growth to produce chronic stagnation.

	 

	Occam’s Razor advises theorists to make no more assumptions than necessary to account for the phenomena in question. 

	 

	OJB refers to employee on-the-job behavior.

	 

	PC modeling.  See Ptolemaic convention.

	 

	Production and nonsupervisory workers populate the largest employment class in the monthly BLS survey of private-sector establishments, accounting for 82 percent of total jobs.

	 

	Ptolemaic convention describes the implicit collusion among mainstream gatekeepers to accept, absent further justification, the presumption of market clearing. PC modeling has been for decades the greatest hindrance to the development of stabilization-relevant macroeconomics. The most interesting question is not the existence of the convention; it is instead why it is so widely tolerated.

	 

	Pure profit is the residual after all necessary production-related outlays, meeting the test of profit maximization, are deducted from firm revenues.

	 

	Quantitative easing involves the aggressive use of the central-bank balance sheet to counteract Nonstationary Demand Disturbances, typically involving large-scale asset purchases and institutional guarantees to revive frozen credit markets and contracting aggregate nominal demand. Successful QE stabilization programs put starch into the string on which the monetary authority is pushing.

	 

	Rational Expectations inform agents’ anticipations with the full range of available information, subject to cost-efficient processing. The available information critically includes the observable behavior and plans of stabilization authorities.

	 

	Rational Expectations Hypothesis informs agents’ anticipations with full model information, generating an unattainable class of perfect foresight.

	 

	Reference wage (Wń) is the hourly compensation that satisfies the workers’ axiomatic preference for fair treatment by management: Wjń=sup Ҝj≥Waj=Wm. In the WMS continuous LEV equilibrium, Wnj=Wjń≥Wm.

	 

	Reservation wage is the minimum labor price required for acceptance of a job offer and is denoted by WƦ.

	 

	Satisficing. Conduct targeting satisfactory aspiration levels, which may not involve maximization.

	 

	Second Classical Postulate. See Keynes’s Second Classical Postulate.

	 

	Second fundamental welfare theorem states that any efficient allocation of scarce resources is sustainable by a competitive equilibrium. Despite the apparent symmetry of the first and second welfare theorems, the former is much more general than the latter, requiring far weaker assumptions.

	 

	Single-venue general equilibrium (SVGE) is, by the nature of the marketplace, is equivalent to single-venue general market equilibrium and, in its intertemporal stabilization variant, is equivalent to DSGE (the workhorse model of mainstream formal macroeconomics). For more than a century, interrupted by the early postwar dominance of the Keynesian Neoclassical Synthesis, the SVGE model class has been the mainstream macroeconomic theory.

	 

	Small-establishment venue (SEV) contains production establishments that share a set of characteristics, including small size, low labor productivity, low capital-to-labor ratio, low-volume and low-speed production, low degree of work-task specialization, low share of physical and human capital that is sunk (or, in other words, low input specificity), and cost-effective worker monitoring.

	 

	S/M/B model class refers to the labor-market modeling of job search, applicant-vacancy matching, and the implicit bargaining over any rents generated in the matching process – a set of market processes that describe variations in voluntary (frictional) unemployment.

	 

	Stationary demand disturbances are the class of adverse shifts in total nominal spending (and their downward pressure on LEV profits and, as a result, employment and production) that are fully corrected, after a relatively short time lapse, by automatic stabilizers augmented by standard central-bank “lean-against-the wind” intervention. Given the continuous-equilibrium MWR Channel, SDD motivate garden-variety recessions that have long been the focus of macro stabilization modeling.

	 

	Super friction is the name for the SVGE endogenous market friction capable of rationally suppressing wage recontracting. Its (admittedly elusive) existence is the motivating myth of New Keynesian macroeconomics.

	 

	SVGE Cyclical Restriction (SCR) reflects coherent SVGE theory’s requirement that recessions be incredibly mild, resulting from the inherent inability of the model class to suppress wage recontracting. 

	 

	Tit-for-tat employee behavior.  Unit costs of establishments restricted by costly, asymmetric workplace information can be adversely affected by a variety of employee actions, including working less cooperatively, reduced diligence, absenteeism, tardiness, theft, abuse of equipment, other forms of petty sabotage, and so on. Moreover, workers (especially those with large investments in firm-specific human capital) may belong to a union, adding openly hostile collective worker actions (such as work stoppages) to the list of ways dissatisfied employees can adversely affect their employers’ unit costs.

	 

	Two-venue general equilibrium (TVGE) is equivalent to the Workplace-Marketplace Synthesis and is always intertemporal in nature.

	 

	Two-Venue Theorem.  The coexistence of continuous, optimizing economic equilibrium, providing analytic coherence, and wage market-rigidities, sufficient to support involuntary job loss, implies the existence of a dominant nonmarket equilibrium governing labor pricing.

	 

	Ultimatum game. There are two players, and the first is given a sum of money and a choice. He or she has to give some part of the money to the second player, who then also has a choice. If the offered cash is accepted, both players keep the allocated money. If rejected, each gets nothing. Any subgame-perfect SVGE equilibrium of the ultimatum game dictates that the (permissible) minimum be offered and accepted.

	 

	Unbundled OJB refers to employee on-the-job behavior characteristic of the jth large establishment offering class-I jobs: ΔŹij/Źnij)/(ΔWij/Wnij)>1. Bundled OJB makes employer profit-seeking and employee utility-seeking consistent with the unbundled wage condition and the payment of the efficiency wage (Wn). The term is synonymous with unbundled workplace exchange.

	 

	Unbundled wage condition (UWC) is defined by the preference relation ΔŹij/Źnij)/(ΔWij/Wnij)>1, which for large establishments offering class-I jobs holds throughout the range of feasible reductions from the reference wage (Wm≤Wj<Wnj). Workplace-exchange relations satisfying the UWC are unbundled; the remaining WERs, characteristic of the kth small establishment or one offering class-II jobs, are bundled. (ΔŹij/Źnij)/(ΔWij/Wnij)<1). Unbundled WERs make profit-seeking consistent with the payment of wage rents, while bundled WERs make profit-seeking consistent with payment of Wm.

	 

	Utility for employees is consistent with the von Neuman-Morgenstern expected utility framework, extended to include an axiomatic preference for fair treatment by management.

	 

	Venue is defined as a locus of optimizing decision rules plus associated constraints and exchange mechanisms that produces consistent pricing for relevant goods and services. The primary analytic function of an economic venue is to limit aggregation.

	 

	Wage recontracting describes the critical process in which an ongoing, profit-seeking firm offers a wage reduction to an employee in lieu of losing his or her job. If the wage cut does not violate the worker’s opportunity costs, rationality requires acceptance.

	 

	Wage-rent constrained market equilibrium occurs in the two-venue model as LEV labor pricing dominates marketplace wages, significantly constraining optimization of market decision rules and creating chronic, variable excess labor-market supply, which is intuitively defined as an important market failure. Labor-market failure in a multi-market model with inherent spillovers strips the general-market-equilibrium concept of much of its meaning, and the term is dropped in the workplace-marketplace synthesis.

	 

	Walrasian equilibrium, in contrast to decision-rule equilibrium, features the more restrictive state of general market clearing, i.e., zero incidence of excess demand, that is consistent with the full utilization of resources.

	 

	Workplace Exchange Relation (WER) is the locus of rational employee combinations (given ΔҜj=0) of Źj and the hourly wage (Wj). It is viewed from the aggregating perspective of management but motivated by worker optimization, subject to differences in monitoring costs and the nature of jobs. 

	 

	Ź is the operator that links the standardized labor input (Έ) to labor hours paid for (H), Ź(t)=Έ(t)/H(t). Ź is the firm’s measure of worker on-the-job behavior (OJB), subject to large- and small-workplace constraints (respectively): Źj=Źj(Wj,Wnj,Wm,Źɱj), such that if W∈[Wnj,Wm], (ΔŹj/Źnj)/(ΔWj/Wnj)>1; and Źk=Źk(Wk,Wm,Źɱk), such that if Wk≥Wm, (ΔŹk/Źɱk)/ (ΔWk/Wm)<1.

	 

	Źɱ denotes worker OJB consistent with (technologically given) cost-effective workplace supervision.

	 

	III. Symbols Used in Generalized Exchange Modeling 

	(In general, uppercase English-alphabet symbols indicate variable levels, while lowercase indicates rates of change.)

	 

	å is the nonstationary LEV capital-labor ratio (ƘTJ/HTJ). 

	 

	ã denotes the LEV ratio of sunk to total capital (ƘSJ/ƘJ)

	 

	ä denotes the LEV workweek (HJ/NJ).

	 

	БŞ represents the average productivity of labor input in the Lewis subsistence sector (Chapter 3).

	 

	БĬ measures average labor-productivity (posited to be constant) in the Lewis-model’s industrial venue (Chapter 3).

	 

	Ç denotes total nominal consumption spending.

	 

	₡ represents revealed investor confidence, generated by Roger Farmer’s (2010) feedback interaction with the equity prices. (See Chapter 6.)

	 

	Ƈ is a notional measure of investor/lender perceptions of the creditability of the real-side objective of stabilization authorities. It is monotonically increasing in the degree to which the future states of the macroeconomy are plausibly consistent with the known objectives of the stabilization authority, working through unpriceable depression risk to introduce uncertainty into investor/lender decision-making. 

	 

	Ĉ denotes LEV firms’ desired unused production capability.

	 

	Ḍ represents job separations in the S/M/B model.

	 

	Є is LEV production capability (Є(t)=X(t)+Ĉ(t)≤XP(t)), typically decomposed into its stationary (ЄV) and nonstationary (ЄT) components. In the former, labor hours are temporarily adjusted to the stationary movement in nominal demand. In the latter, labor hours and capital stock are permanently adjusted to nonstationary demand movements.

	 

	Э denotes the LEV capital utilization rate (Э=Ƙ/ƘP).

	 

	Έ denotes, in the given work establishment, labor cooperative effort that is restricted to be in 1-1 technical correspondence with production (X), Έ(t)=ΈQ(t)+ΈG(t)+ΈS(t). ΈQj measures the contribution from the unenhanced employee hours; ΈGj denotes the contribution from general human capital; ΈSj the contribution from firm-specific human capital.

	 

	ƒ is the generic designation of a mathematical function used throughout the analysis.

	 

	G denotes the ratio of the efficiency/reference wage (Wn) to labor market-opportunity costs (Wm); Ǥ equals (Wn/Wm)−1.

	 

	Ɠ is the upper limit on wage dispersion (G≤Ɠ) that is consistent with durable Ҝj.

	 

	ĢS is total nominal government spending.

	 

	Ģτ is total nominal government tax revenue.

	 

	H denotes labor hours at work.

	 

	Ḥ is new hires in the S/M/B model.

	 

	Ӈ denotes the hold-up problem, increasing in the expected cost of the problem.

	 

	Į is total nominal investment spending.

	 

	J denotes the large-establishment venue (LEV).

	 

	j denotes the representative firm in the large-establishment venue. 

	 

	Ƙ denotes the flow of capital-input services from the capital stock (Ҡ); ҡ is its rate of change.

	 

	ƘP is the maximum flow of capital-input services available from the capital stock (Ҡ). 

	 

	Ҡ is the capital stock, valued at original cost and equaling ҠS+Ҡr; ҡ is the rate of change of the capital stock.

	 

	ҠṚ is the replacement cost of the establishment’s capital (Ҡ).

	 

	Ҡr is the resale value of the capital stock (Ҡ), which (for convenience) is always debt-financed.

	 

	ҠS denotes sunk capital, which due to firm-specificity has no market-opportunity costs; as a result, ҠS is always equity-financed.

	 

	Ҝj represents establishment-specific workplace (social) capital. Three classes of worker reference standards – the best alternative-job (denoted by a) interpersonal (b), and inter-temporal (c) – that calibrate his or her inherent preference for fair treatment by management are the elements in the set Ҝj={Waj,Wbj,Wcj}. ҜJ denotes venue reference standards. 

	 

	Ҝn represents inactive reference-wage calibration, during which Ҝj or ҜJ is durable.

	 

	ҚṚj is the replacement cost of the establishment’s sunk capital.

	 

	K denotes the large-establishment venue (LEV).

	 

	k denotes the representative firm in the small-establishment venue.

	 

	ķ is the period required for the catch-up to price inflation that has already occurred in the rational periodic adjustment of nominal wages.

	 

	Ḽ represents total labor supply, i.e. the sum of persons employed or unemployed and actively seeking employment. 

	 

	ℓ is the rate of change in labor supply.

	 

	ƛ is the adjustment coefficient (0<ƛ<1) used in the Early Keynesian adaptive expectations variant of the Phillips curve.

	 

	M denotes total money supply.

	 

	ɰ denotes the efficiency of the aggregate matching function in S/M/B modeling. 

	 

	N is total employment.

	 

	Ѳ denotes expected duration of employment.

	 

	φ is the profit mark-up over variable costs in product pricing.

	 

	P is the product-price index.

	 

	PШ is its unit price of (homogeneous) material input.

	 

	₱ denotes working-age population.

	 

	pe is inflation expectations (used in some Phillips-Curve formulations).

	 

	PƘ is the purchase price of physical capital Ƙj.

	 

	pŁ denotes the lagged product-price inflation rate that rationally informs periodic nominal wage setting.

	 

	pN is the central bank’s product-price inflation regime.

	 

	pT is nonstationary (trend) product-price inflation.

	 

	Π denotes pure profits, i.e., economic rents claimed by owners of sunk capital (KSj) that are the firm’s residual revenue after the rational payment for required inputs (labor hours, financial capital, and materials input) and taxes.

	 

	И represents expected real discounted pure profits (Π), predicated on the assumption of known probabilities with respect to future states of the macroeconomy.

	 

	Иѓ is the rate of return required for a positive decision on an investment outlay.

	 

	q is defined as И/ҠS, the expected rate of return on sunk capital. 

	Ċ

	řm is the market interest rate.

	 

	ῥ denotes the rate of change of labor productivity.

	 

	Ş denotes aggregate nominal saving, such that Ş(t)=Y(t)−Ç(t).

	 

	ṢH is labor’s share in SVGE growth accounting.

	 

	Ṣҡ is capital’s share in SVGE growth accounting.

	 

	Ʈ denotes the government tax rate.

	 

	U denotes the unemployment rate.

	 

	UN is the natural rate of unemployment, which is also the central bank’s employment regime.

	 

	ỤF denotes frictional unemployment.

	 

	Ṿ represents the circulation velocity of money.

	 

	Ѵ denotes a notional stock-market price index.

	 

	W represents the hourly wage.

	 

	Wm (the market wage) is labor’s expected discounted opportunity costs: Wm=Wa.

	 

	Wn (the efficiency wage) is the hourly compensation that minimizes unit labor costs. 

	 

	Wń (the reference wage) is the hourly compensation that satisfies the workers’ axiomatic preference for fair treatment by management: Wjń=sup Ҝj≥Waj=Wm.

	 

	WƦ is the reservation wage.

	 

	Ш denotes (homogeneous) material input.

	 

	Ϣ denotes household nominal wealth.

	 

	X is total inflation-adjusted output.

	 

	XP is maximum real output implied by the capital stock (Ҡ) and available labor (H).

	 

	Y denotes aggregate nominal income.

	 

	Ұ denotes full-information aggregate income: Ұ(t)=EtY(t), where Et is an expectations operator conditional on information, cost-effectively available at time t, that is relevant to the discounted future path of actual income (Y). Central-bank behavior, notably the credibility of its real-side and nominal objectives, must inform such expectations.

	 

	Ź equals Έ(t)/H(t), representing employee on-the-job behavior.

	 

	Źɱ denotes worker OJB consistent with (technologically given) cost-effective workplace supervision.

	 

	IV. Acronyms Used in Generalized Exchange Modeling 

	BWE: Baseline workplace equilibrium.

	 

	CNDD: Constrained nonstationary demand disturbance.

	 

	DD: Nominal demand disturbance.

	 

	DSGE: Dynamic stochastic general equilibrium.

	 

	DSGE (aka DSGME): Dynamic stochastic general market equilibrium, which is the workhorse model of mainstream formal macroeconomics and in this book is equivalent to the venerable SVGE model class.

	 

	DSGWE: Dynamic stochastic general workplace equilibrium.

	 

	EWT: Efficiency-wage theory.

	 

	FEM: Formal economic method, featuring rational economic exchange organized around continuous general equilibrium.

	 

	FWGE: Fixed-wage general-equilibrium macro modeling. (See the list of terms above.)

	 

	GME: General market equilibrium.

	 

	GWE: General workplace equilibrium.

	 

	GWET: General workplace equilibrium theory.

	 

	ILJ: Involuntarily lost jobs.

	 

	LEV: Venue comprised of large, specialized establishments offering Class-I jobs.

	 

	MPL: Marginal product of labor.

	 

	MRS: Marginal rate of substitution between time at work and time at leisure.

	 

	NDD: Unchecked nonstationary (nominal) demand disturbance.

	 

	NNS: New neoclassical synthesis, which was proposed by Goodfriend and King (1997) and quickly became the consensus macro model in the academy.

	 

	OJB: On-the-job behavior, summarized from management’s aggregate perspective by Ź. 

	 

	PC: Ptolemaic convention, referring to the implicit collusion among mainstream gatekeepers to accept, absent further justification, the presumption of market clearing. 

	 

	RBC: Real business cycle, usually referring to the school of RBC theorists.

	 

	REH: Rational-expectations hypothesis.

	 

	SDD: Stationary (nominal) demand disturbance.

	 

	SEV: Venue comprised of establishments that are small or offer Class-II jobs.

	 

	SIR: Second Industrial Revolution.

	 

	SV: Single venue.

	 

	SVGE: Single-venue general equilibrium which, by the nature of the marketplace, is equivalent to single-venue general market equilibrium and, in its intertemporal stabilization variant, is equivalent to DSGE (the workhorse model of mainstream formal macroeconomics).

	 

	TVGE: Two-venue (workplace-marketplace) general equilibrium is equivalent to the Workplace-Marketplace Synthesis and is always intertemporal in nature, more precisely denoted by TVDGE.

	 

	TVT: The fundamental two-venue theorem.

	 

	UWC: Unbundled wage condition.

	 

	WER: Workplace Exchange Relation.

	 

	WET: Workplace equilibrium theory.

	 

	WMS: Workplace-marketplace synthesis.

	 

	WRC: Wage-rent constrained.

	 

	V. Specialized Notation

	Preference modeling requires some specialized notation: 

	 

	
		The symbol ~ denotes the indifference relation: if X1i~X2i, then worker i is indifferent between X1 and X2; 



	 

	
		The symbol > denotes the strict preference relation: if X1i>X2i, then worker i prefers X1 to X2; and



	 

	
		The symbol  introduces indifference into the preference relation: if X1iX2i, then X1 is at least as good as X2 for worker i.



	 

	The worker’s preferences are rational if they are complete (for all X1 and X2 in his or her choice set, X1i  X2i or X2i  X1i) and transitive (for all X1 , X2 , X3 in the choice set, if X1X2 and X2X3, then X1X3).
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