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ABSTRACT

This paper reviews the research related to asymmetric information of George Akerlof, Michael Spence, and Joseph Stiglitz for which they jointly received the Nobel Prize in Economics for 2001.  After a recounting of their overall careers, the history of the asymmetric information idea is presented and then their key papers are discussed.  This is followed by an examination of various applications of the concept, including in industrial organization and microeconomic dynamics, efficiency wage theories of unemployment, credit market rationing theory, and issues of economic development and global stability.  The degree to which these latter theories can be considered to be truly Keynesian is also considered.

     The author wishes to acknowledge comments and useful provision of materials by George Akerlof, Michael Spence, and Joseph Stiglitz, as well as comments by Steven Pressman and several informants who have requested anonymity.  The usual caveat applies.

1. Introduction
     The 2001 Bank of Sweden Prize in Economic Sciences in Memory of Alfred Nobel was awarded to George A. Akerlof, A. Michael Spence, and Joseph E. Stiglitz for their work on the economic implications of asymmetric information during the 1970s.  The press release and the presentation speech by Jörgen Weibull noted specific key papers for each recipient-- Akerlof on the market for lemons (1970), Spence on signaling in labor markets through education (1973), and Stiglitz (& Rothschild, 1976) on self-screening in insurance markets.                   

     It is a sign of how important the economics of information has become, and the key role of asymmetric information in the economics of information, that a Nobel Prize was given largely for work on asymmetric information to William Vickrey (1961) and James Mirrlees (1971) only five years earlier.
  At that time, the Nobel committee signaled that the work of Vickrey and Mirrless had important consequences and cited the later work of Akerlof as evidence of this fact.  By awarding a Nobel Prize in 2001 to Akerlof, Spence, and Stiglitz, whose work comprises the hard core of what is now known as the "information economics revolution," the Nobel committee has acknowledged that understanding how information is obtained and disseminated is critical for understanding how economies function. 

The careers of these economists have had numerous parallels, especially those of Akerlof and Stiglitz.  All three began as theoretical economists whose work was quickly recognized as innovative and of high quality.  However all three were interested in real world economic problems and would come to deal with practical policy problems, although Spence has done so more through work in court cases and consulting than through holding policy-making positions.  Another difference is that while Spence largely abandoned economic research after 1980, when he moved into academic administration positions where he has had a distinguished career, Akerlof and Stiglitz both continue to produce research in a wide variety of areas within economics.  Stiglitz, in particular, has generated one of the most prolific output records of any economist ever.

     Spence’s research has focused almost entirely on microeconomics, while both Akerlof and Stiglitz have ranged across both microeconomics and macroeconomics, with Akerlof especially motivated by macroeconomic issues even when he has been writing more specifically on microeconomics, as in his paper on the market for lemons that was cited by the Nobel Prize committee.  Akerlof and Stiglitz are among the chief developers and expositors of New Keynesian macroeconomics, which seeks to use rational expectations arguments to refute the policy ineffectiveness arguments put forth by the New Classical School during the 1970s.

     The next section of the paper will examine the careers of the three 2001 Nobel Prize winners.  The following section will discuss the evolution of the idea of asymmetric information, focusing especially on the work of Vickrey and Mirrlees and their predecessors.  The section after that presents the main arguments of Akerlof, Spence, and Stiglitz about asymmetric information.  This will be followed by a section on extensions and applications with subsections dealing respectively with industrial organization and microeconomic dynamics, New Keynesian theories of unemployment, New Keynesian theories of credit market rationing, and models of economic development and global financial stability.  The final section discusses the degree to which the New Keynesian approach of Akerlof and Stiglitz can be viewed as genuinely Keynesian.   

2. The Men and their Careers
2.1 George A. Akerlof

     George Akerlof was born in 1940 in New Haven, Connecticut, where his parents, Swedish immigrant Gustav, and German-Jewish descended Rosalie, were both graduate students in chemistry.  His father, a research chemist, was involved in the Manhattan Project, as was his maternal uncle, Joseph Hershfelder, a famous physical chemist.  This family emphasis on chemistry and physical science led George to feel inferior as a youth to his older brother, Carl, who would become a physicist.  Akerlof was somewhat sickly when young, and admits to having been in a circle of friends “who in today’s terminology would be called nerds.”  He remembers first thinking of economics at the age of 11 when he independently discovered the principle of the multiplier while contemplating the possible unemployment of his father, an early signal of his lifelong interest in the problem of unemployment.

     Akerlof received his B.A. and his Ph.D. from Yale University in 1962 and 1966 respectively, following in the footsteps of his parents and his brother.  From that time forward he has been located at the University of California-Berkeley where he has been Professor of Economics since 1980.  While maintaining his base at Berkeley, Akerlof has enjoyed visiting positions at numerous institutions including the Indian Statistical Institute, Harvard University, the staff of the Council of Economic Advisers, the Special Studies Section of the Board of Governors of the U.S. Federal Reserve System (where he met his current wife, Janet Yellen), the London School of Economics, and the Brookings Institution.  He has served as Vice President of the American Economic Association, was its Ely Lecturer in 1990, and was Director of the National Bureau of Economic Research.  

     He has been coeditor of Economics and Politics, and an associate editor of the American Economic Review, Quarterly Journal of Economics, and Journal of Economic Behavior and Organization, where he is now an honorary editor.  He has also been a Fellow of the Econometric Society, the American Academy of Arts and Sciences, the Institute for Policy Reform, and the American Academy of Political Science, an Associate of the Canadian Institute for Advanced Research and the MacArthur Initiative on Economics, Group Values and Norms, and a Member of the Russell Sage Foundation Roundtable on Behavioral Economics. 

Besides his famous work on asymmetric information, Akerlof has published many papers on macroeconomics whose major focus has been on explaining involuntary unemployment.  He has been a crucial pioneer in bringing insights from psychology and sociology into economic analysis, and in recent years has focused on broader social issues of identity and social class formation.  Besides great breadth and innovativeness, Akerlof's work has also long been noted for its wit.  This is demonstrated in the quite amusing titles he has chosen for his articles and books-- for example, "The economics of caste and of the rat race and other woeful tales" (Akerlof 1976).

     Among his many coauthors one of the most important has been his wife, Janet Yellen, who has also served in important policy positions in Washington as a member of the Board of Governors of the Federal Reserve System and as Chair of the Council of Economic Advisers during the Clinton presidency.

2.2  A. Michael Spence
Born in 1943 in Montclair, New Jersey, Michael Spence 

received a B.A. in philosophy from Princeton University in 1966, a B.S.-M.A. from Oxford University following a Rhodes Scholarship, and a Ph.D. from Harvard University in 1972.  His article on education and signaling, the one singled out by the Nobel Prize committee, derived from his Ph.D. dissertation, which was published by Harvard University Press as Market Signaling: Informational Transfer in Hiring and Related Processes (Spence 1974a).  He followed this initial work by applying the notion of signaling to the field of industrial organization, an area in which Spence would become a leading figure (Caves, Porter & Spence, 1980; Hayes, Marks & Spence, 1983).  He provides a summary of his signaling work in his Nobel Prize address (Spence, 2002).  He has also published in such areas as growth theory and natural resource economics.

     Spence was Associate Professor of Economics at Stanford University from 1973-75 and then was jointly Professor of Economics and Business Administration at Harvard University until 1990 when he returned to Stanford from where he retired in 2000 to Emeritus status.  Named George Gund Professor in 1983, he served as Chairman of the Business Economics Program from 1981-83, as Chairman of the Economics Department in 1983-84, and as Dean of Faculty, 1984-90.  He was also Dean at Stanford from 1990-99.

     Spence has been a Fellow of the Econometric Society and the American Academy of Arts and Sciences as well as serving on various corporate boards of directors.  He received the John Kenneth Galbraith Prize for Excellence in Teaching in 1978 and the John Bates Clark Award in 1981.  In recent years he has been involved in numerous antitrust cases, many of them involving high technology industrial enterprises.

     Although his work in academic administration kept him from being involved in economic research after 1980, Spence’s academic career must be noted for its exceptional quality.  The Dean of Faculty at Harvard is arguably the most powerful academic officer of that premier academic institution, as is the equivalent position at Stanford.  He has been described by observers as having been “incredibly smart and hard-working” in those positions and as having been likely to become President of Harvard except for having “gotten athwart of his long-serving boss, Derek Bok.”

     Despite his “earnestness” in these positions he is described as having retained “a Puckish delight in extreme sports and similar activities.”  One weekend during the 1980s he escaped to a family retreat in Maine where he went skinny-dipping by moonlight in a local pond.  He was attacked by a group of beavers that drove him to shore and required him to receive rabies shots.  But then nothing compares to the attacks deans receive from irate faculty members.  Alfred Kahn, long time Dean at Cornell, once remarked that “a dean is to a faculty what a fire hydrant is to a pack of dogs.”    

2.3  Joseph E. Stiglitz
Joseph Stiglitz was born in 1943 in Gary, Indiana, the 

hometown of Paul Samuelson whose Collected Papers he would 

edit.  He received his B.A. from Amherst College in 1964 and his Ph.D. from MIT in 1967.  Stiglitz was a Fulbright Scholar and Tapp Junior Research Fellow at Cambridge University in 1970.  Appointed Professor of Economics at Yale University in 1969, he moved to Princeton University in 1979, where he remained until 1988.  Then he went to Stanford University.  From 1993-97 he served on the Council of Economic Advisers, eventually becoming its Chair.  During 1997-2000 he was Senior Vice President for Development Economics and Chief Economist at the World Bank.  He left there after a widely publicized dispute with then Treasury Secretary Lawrence Summers about the management of global economic policy.  He currently holds a joint appointment in the Economics Department, the School for International Affairs, and the Graduate School of Business at Columbia University.  Since departing the World Bank he has become a very public critic of the policies of the “Washington Consensus” on international economics.

     He is a Fellow of the National Academy of Sciences, the American Academy of Arts and Sciences, the Econometric Society, and the American Philosophical Society.  He has also been elected to various honorary societies in Britain, Italy, France, and Germany, and has received numerous honorary doctorates.  He received the John Bates Clark Award in 1979.  He has served on the boards of editors of many journals and was the Founding Editor of the Journal of Economic Perspectives.

     Stiglitz is one of the most prolific living economists.  His list of publications extends to 30 pages in small font and includes textbooks in various fields and at different levels as well as monographs, position papers, and articles.  The breadth of his interests was reported by the American Economic Association when he was awarded the John Bates Clark Award in 1979, well before a majority of his published research, as including growth and capital to the economics of discrimination, public finance to corporate finance, information to uncertainty, and competitive equilibrium with exhaustible resources to monopolistic competition and product diversity.  And this is now a very incomplete list.  He has summarized his own work in his Nobel Prize address (Stiglitz, 2002).

     Stiglitz has long been reported to have a tendency towards absent-mindedness and mild eccentricity, characteristics associated with academic brilliance but thought not to travel well into the arena of public policy making.  At Stanford, one secretary was assigned solely to him, partly because of his immense productivity, but also to keep an eye on him to make sure that he did not tie his shoelaces together or engage in other similar acts.  When he became President Clinton’s Chair of the Council of Economic Advisers he attended cabinet meetings.  At an early one, prior to Clinton’s arrival, Stiglitz was sitting with his tie wrapped around the outside of his collar.  Treasury Secretary Lloyd Bentsen, known to be a fashionable dresser, walked over and rearranged his tie for him.

     As with many academic economists who become policy makers, Stiglitz constantly confronted conflicts between the ideals of economic theory and the compromises of practical political economy, a problem he discussed in a distinguished lecture to the Society of Government Economists (Stiglitz, 1998).  An anecdote not included in that lecture brings home this conflict.  During an episode of high oil prices that would lead President Clinton to decide to release oil from the Strategic Petroleum Reserve into the market, Stiglitz met with Clinton and Chief of Staff Leon Panetta to discuss the matter.  Stiglitz advised against releasing the oil on the grounds that doing so would have no effect on the market and that the price of oil would come down on its own fairly soon anyway.  Panetta responded to this argument by declaring that Clinton should therefore go ahead and release the oil anyway because “it won’t cause any harm and we’ll get the credit for the drop in the price of oil.”  Panetta’s argument carried the day.

3. Development of the Economics of Asymmetric Information
     As noted earlier, by previously awarding a Nobel Prize for the economics of asymmetric information to Vickrey and Mirrlees, the problem of the economics of information and the special issue of asymmetries of information had been under discussion for some time prior to the crucial breakthroughs by Akerlof, Spence, and Stiglitz in the 1970s.  According to Stiglitz (1987, 2000a) early economists who evinced some awareness of information issues included Adam Smith (1776), Simonde de Sismondi (1814), John Stuart Mill (1848), Alfred Marshall (1890), and Max Weber (1925).  Smith observed that as interest rates rise the best borrowers drop out of the market.  Marshall observed that workers are not always paid on the basis of tasks performed because of the difficulty of observing exactly what they do, and argued that information imperfections would "greatly complicate" economic analysis.  However, Stiglitz argues that none of these individuals pursued the logical implications of their arguments and viewed these problems as essentially secondary issues.

Léon Walras (1874), who wrestled with the problem of achieving a general equilibrium, failed to make Stiglitz' list.  Although it has not been widely noted, the problem of tâtonnement is at least partly an information processing problem.  The auctioneer gathers the various responses to the proposed price vectors in order to adjust the price vector toward the general equilibrium, all prior to any market trading taking place.  In the earlier editions of his work, Walras was clearer that this was an artificial mechanism and that the problem in real markets was very serious, although he tended to downplay this in the more widely read later editions (Walker, 1996).  This later attitude was predominant when Arrow & Debreu (1954) formulated their now standard version of general equilibrium theory, and essentially assumed perfect information without even discussing the matter.
  

     Also on Stiglitz' list is Friedrich Hayek (1945), a previous Nobel Prize winner.  Stiglitz argues that Hayek did not really appreciate the issue of asymmetric information, being concerned more with prices serving as efficient information signals regarding relative scarcities.  But this misses an important aspect of Hayek's work.  His work on dispersed and tacit information grew out of his involvement in the socialist planning controversy.  The controversy concerned whether or not socialist planners could play the role of the Walrasian auctioneer and gather sufficient information in a centralized way to achieve an efficient general equilibrium.  Hayek argued that socialist central planners would never be able to plan efficiently.  This argument ultimately drew on an asymmetric information concept, although he did not use this terminology.  For Hayek, the central planner would never be able to learn the information that is dispersed throughout the economy in a tacit way, and therefore could never play the role of the Walrasian auctioneer.  Ironically, Stiglitz himself would come to emphasize such information issues when he came to discuss economic transition problems in his book, Whither Socialism? (1994).

     Although Arrow and Debreu essentially ignored the possibility of imperfect information, another Nobel Laureate, Herbert Simon (1955, 1957), emphasized it forcefully when arguing for the inevitability of bounded rationality.  Simon was concerned more with problems of computability, in particular the sheer scale and complexity of information, rather than with asymmetric information in specific transactions.  However, Akerlof argues in his Nobel address (2002) that asymmetric information ultimately leads us to behavioral economics, and many see Simon's work as fundamental for this whole approach.

 
Berle & Means (1933) were among the first to specifically identify asymmetric information as a problem for firm management.  What they labeled the "problem of the separation of ownership and control" we now recognize as a canonical version of the principal-agent problem, a classic problem of asymmetric information.  This problem would be put into its modern formulation by Ross (1973) and Townsend (1979).  It is not surprising that standard graduate texts in micro theory tend to discuss these issues either in the same chapter (Varian, 1992, Chap. 26) or in adjacent chapters (Mas-Colell et al., 1995, Chaps. 13 and 14).

     In addition to the seminal work of Vickrey and Mirrlees, a number of economists dealt with problems of information during the 1960s.  It was understood that because gathering information is costly, it is optimal to be less than fully informed.  Stigler (1961, 1967) argued that this was not a problem and that these were just general transactions costs that are no different from any other costs and that markets can be expected to be efficient anyway.  However, Radner (1968) and Arrow (1974) both noted that imperfect information can lead to incomplete contracts with resulting inefficiencies.  Williamson (1979), a student of both Simon and Arrow, identified transactions costs as a source of incomplete contracts, and Hirshleifer (1971) argued that excess incentives to search for information might arise.

     Although much of this literature to the present identifies equilibria in which transactions costs are accounted for, a more fundamental problem was raised by Raiffa (1968) that remains unresolved.  This is how to optimize the discovery of transactions costs or the degree of imperfect information.  Ultimately this involves an infinite regress of economizing on economizing on economizing.  Binmore (1987), Lipman (1991), and Koppl & Rosser (2002) have studied this problem, and Conlisk (1996) identifies it as a fundamental source of bounded rationality in economic decision making.

4. The Core Arguments
     The key paper in the economics of asymmetric information is Akerlof's (1970) study of the market for lemons, one of the most frequently cited papers in the last half of the 20th century.  The “lemons” in question are used cars.  Akerlof began by noting that the owner of a car knows more about it than any potential buyer.  Therefore, the used car market inevitably involves asymmetric information.  Akerlof (2002) claims that he first became interested in the used car market from his interest in macro fluctuations, and from the fact that the new car market exhibits large fluctuations that contribute significantly to macro fluctuations.  But he soon realized that applications of his discovery went well beyond both the used car market and basic macroeconomics.

     Akerlof showed that awareness of their relative ignorance would lead potential buyers to assume that any used car would have a high probability of being low quality, a lemon.  This would cause them to bid down the price of used cars in general, and this would drive most high quality used cars out of the market.  Indeed, in his original theoretical model Akerlof showed that in principle only lemons would be offered for sale.  

     However, Akerlof observed that in the real world some people would be forced by circumstance to offer a high quality car for sale, using the example of someone transferred abroad.  The inefficiency arising from asymmetric information would essentially be borne by these individuals, who would be unable to receive a sufficient price for their car because it was likely to be viewed as just another lemon.  Although there are markets where repeat sales and reputation may resolve the problem, Akerlof observed that in many markets they are not easily resolved, including insurance, labor, and credit.  His finding of lemons driving out good cars from the market is known as adverse selection.

     Just as Akerlof noted that reputation may resolve the problem, Spence (1973) pursued this particular solution in his study of signaling in labor markets.  He found that it does not always work to remove inefficiency.  In his example the asymmetry is between an employer and a potential employee.  Because the employer is unable to accurately discern the skills of the potential employee, she relies upon signals.  The most prominent signal is the costly attainment of certain educational levels by the potential employee.  It is believed that only employees who are sufficiently skilled will bear the costs of getting educated and thus sending the signal.  Spence notes that the signal will only signify something real if there is a negative correlation between signaling costs and productive capability.  This means (for the case of education as a signal) that grades in schools (and the availability of scholarships) must be positively correlated with productive work capability.

     Spence identifies the possibility of an infinite set of signaling equilibria, each associated with a cutoff level of education (or amount of the signal), which will be based on the conditional probabilities believed in by the employers.  Potential employees will be sorted as being either above or below this level and, in theory, people will either invest in the signal up to that level and no further or will not invest in the signal at all.  As the level of the signal rises, the higher group will be worse off due to higher signaling costs.  Although the lower group is not hurt by an increase in the signal level, it is worse off than a no-signal equilibrium in which everybody gets paid their unconditional expected marginal product.  

     Although it is possible to construct cases where some groups gain from signaling, very often all groups would be better off with no signaling, a clear case of a Pareto inferior outcome.  A crucial part of the argument is that the cost of generating the signals lowers net aggregate product, although Spence recognizes that education may have external benefits that overcome this factor.  He further notes the possibility of signaling becoming entangled in various kinds of unfair discrimination in labor markets  (Spence 1974a, 1974b, 1976a).

     Rothschild & Stiglitz (1976) extend the analysis by introducing the concept of screening.  They apply this to insurance markets which, as noted above, are rife with asymmetric information problems leading to both adverse selection and moral hazard.  The screening mechanism is to offer a variety of contracts that encourage agents to reveal accurate information about their riskiness through a process of self-selection.  Thus, lower risk agents will tend to select contracts that charge lower premiums but higher deductibles.  However, there is an inherent conflict between the two functions of transmitting information and redistributing risk.

     Stiglitz (1975) applies this argument to the education example studied by Spence and comes up with results that are partly similar and partly dissimilar.  He also identifies multiple equilibria that can be Pareto ranked and notes various costs of screening.  However, he argues that the Pareto optimal solution would be a full screening that properly identifies each agent's true capabilities.  But this outcome is not sustainable as a market equilibrium.

5. Extensions and Applications
5.1  Industrial Organization and Microeconomic Dynamics
In response to Rothschild & Stiglitz (1976), Spence 

(1976a) argues that there is no meaningful distinction between signaling and screening.  Both are self-selection mechanisms.  What matters are two things-- whether buyers or sellers do the self-selecting, and the details of the information cost structures.  This has shifted the discussion in the direction of questions more closely related to industrial organization and micro market dynamics.

     Spence (1976b) argued that competition in signaling can reduce the inefficiencies associated with it, thereby initiating a line of argument that has resonated in many areas of economics.  He distinguishes between passive response signals and active response signals.  The former involve receivers of signals simply reading them in the light of past market experiences.  These cases lead to inefficiency as there tends to be overinvestment in the signals.  With active response signals, the receivers anticipate the effect of their own responses on the patterns of investment in the signal and attempt to compete in this dimension.  This allows for the possibility of improved efficiency.

     Besides the kinds of multiple contract offerings suggested for insurance companies by Rothschild & Stiglitz (1976), Spence (1977) notes that product guarantees are another way to achieve such a goal by using competitive signaling.  Also, product differentiation, which is associated with monopolistic competition, reduces information problems by expanding the availability of options (Spence 1976c).  This argument was followed up on by Dixit & Stiglitz (1977), whose work has been widely cited as a fountainhead of both the "new international trade" and the "new economic geography."  In these papers, one could say that the degree of product heterogeneity is limited by the scale of the market.

     Given his emphasis upon signaling and information transmission, it is not surprising that Spence (1980) came to study the role of advertising.  He argues that advertising as well as R&D are fixed costs that create barriers to entry.  He also argues that the inability of one firm to observe the behavior of another firm reduces the ability to tacitly collude (Spence 1978).  But, Scitovsky (1950) argued that even a small amount of imperfect information can lead to monopoly power.  Dixit & Stiglitz (1977) and Salop & Stiglitz (1977) further pursue some of these themes.  One outcome of this work is that dispersions of information will lead to dispersions of price as well as of product quality and advertising.  Stiglitz (1979) also provides an information-based argument for kinked demand curves in monopolistic competition.  In a world of search costs, if a firm raises its price, its customers may search for lower priced competitors; however, if it lowers its price, too few other customers will learn about it to make it worthwhile.

     This strand of research culminated in the argument (Stiglitz, 1987) that if price becomes a signal of quality, then "quality can depend on price."  Besides the possibility of overly thin markets due to adverse selection (as in the lemons market), Stiglitz noted that this can lead to difficulties in separating supply effects from demand effects as changes in supply characteristics can shift demand curves.  Also, Stiglitz notes the possibility of upward-sloping demand curves.  He applies this to the efficiency wage theory (which we shall discuss in the next section) and also to stock market informational paradoxes (Grossman & Stiglitz, 1976, 1980).  These paradoxes have been thought to underly dynamics in financial markets due to learning among heterogeneous agents as strategies become more or less profitable as fewer or more people are using them, leading to complex dynamics as agents oscillate back and forth among different strategies (Brock & Hommes, 1998).

5.2 New Keynesian Theories of Unemployment

Akerlof was motivated to study the used car market 

in order to understand macroeconomic fluctuations.  Although his lemons paper (Akerlof, 1970) was written prior to the emergence of the New Classical revolution in macroeconomics based on the assumption of rational expectations (Lucas, 1972), the models of asymmetric information that have followed from his lemons paper underpin the New Keynesian counterattack against the New Classical revolution.  In essence, rational expectations in the face of asymmetric information can be shown to result in sticky wages that are above market clearing levels and thus can explain the existence of "involuntary unemployment."

     Probably the most important such argument is the efficiency wage hypothesis.  Akerlof (2002) argues that the New Classical view that unemployment was solely voluntary implies that quits should rise with unemployment.  But as the Old Keynesian James Tobin (1972) pointed out, this is the opposite of what happens empirically.  The efficiency wage hypothesis, drawing partly on the difficulty potential employers face in learning the qualities of potential employees and the associated difficulties unemployed potential employees face in obtaining a job, implies that quits will fall as unemployment rises.  Workers, or at least some workers, will be paid more than their unconditionally expected marginal product in order to induce greater productivity out of them.  Fear of being laid off, and the associated difficulty of getting rehired, bring this about.  This argument was developed from the mid-1970s to the mid-1980s (Stiglitz, 1976; Salop, 1979; Solow, 1979; Shapiro & Stigitz, 1984; Akerlof, 1984; Yellen, 1984; Bowles, 1985).

     Akerlof, in turn (1976, 1980, 1982, 1984; Akerlof & Yellen, 1990), has used the asymmetric information argument to pursue more sociologically and psychologically based theories of unemployment.  This has led to his more recent interest in sociological and psychological models (Akerlof, 1991; Akerlof & Kranton, 2000).  The emphasis is on interactions among workers themselves more than any interactions between bosses and workers as in the efficiency wage hypothesis.  Concerns about equity and fairness and group dynamics come to the fore.  Akerlof has emphasized a study by Donald Roy (1952) regarding the behavior of workers in an Illinois machine shop.  In effect, workers have a great deal of control over their own and each other's productivity and effectively work together to keep out workers who would lower the going wage.  In a (Akerlof) 1980 paper such behavior leads to social customs that include unemployment, and in a (Akerlof) 1982 paper, labor and management engage in partial gift exchanges of higher productivity for efficiency wages.

     Akerlof has provided two further elements to this strand of argument.  His widely cited Ely Lecture (1991) has been seen as encouraging concern for psychological elements and also for highlighting the strength of both fairness motives and the endowment effect in leading to downward stickiness of wages (Rabin, 1998).  The endowment effect depends on people measuring their utility relative to some level to which they are adapted and to demand much greater compensation for a given loss than they would be willing to pay for an equal gain.  This deeply rooted downward stickiness of wages implies that it is non-optimal to have zero inflation because there will be a failure of labor markets to adjust relative wages sufficiently rapidly (Akerlof et al., 1996, 2000).

     A more general result derived from asymmetric information, which has broad microeconomics and macroeconomics implications, is the theory of near rationality (Akerlof & Yellen, 1985a, 1985b).  The existence of asymmetric information implies that there are some small deviations from optimal behavior.  In contrast to the arguments of Marshall and Stigler, as well as Arrow and Debreu, these small deviations from rationality can have large economic implications.  For example, a small amount of wage-price inertia can induce large aggregate demand fluctuations.  Stiglitz (2000a) cites this general result as one of the most important emerging from the entire asymmetric information literature-- small changes in information conditions can generate large changes in final outcomes.

5.3 New Keynesian Credit Market Rationing

Stiglitz (2000a) points out that the idea of credit

rationing was first noted by Adam Smith.  But since Smith’s time economists have failed to give clear explanations as to why it occurs (Jaffee, 1971; Jaffee & Russell, 1976; Keeton, 1979).  Stiglitz & Weiss (1981, 1983) brought the discussion within the framework of asymmetric information that had developed by this time, with banks being the less-informed principals dealing with the better-informed borrower agents regarding their own risk.  In such an environment, two interest rate equilibria can arise and the interest rate can serve as a screening device.  In a high interest rate environment, good borrowers will be driven away, just as Adam Smith observed and just as people with good used cars cannot sell them for a decent price in the lemons market.  Credit is arbitrarily restricted by banks, implying different channels for monetary policy to work than in Old Keynesian or Monetarist models.

    One particular result of these models is that an arbitrarily volatile fluctuation of credit can arise, with obvious implications for macroeconomic (in)stability.  It also suggests a violation of standard financial theory, developed by Miller and Modigliani [add references?], because there is now a major difference between debt and equity financing due to this behavior by the banks.  

     The implications of these arguments for macroeconomic stability are laid out in Greenwald & Stiglitz (1987, 1988); Stiglitz & Weiss (1992), and Stiglitz (1992, 1999a).  These papers combine the New Keynesian labor market results discussed above with the credit rationing model.  As Stiglitz (1999a, p. 80) puts it, "I have argued that asymmetries are particularly pronounced between those markets (like assets) where auction processes prevail and those in which firms engage in price setting.  It is relative rigidities, not absolute ones, that matter."  It is worth noting that these final remarks were made near the end of Stiglitz's tenure at the World Bank when he was in deep disagreement with the Washington Consensus (and Treasury Secretary Lawrence Summers and the IMF) over their handling of the East Asian financial crisis of 1997, and he concludes this paper by specifically applying them to that particular situation.

5.4 Economic Development and Global Stability

Both Akerlof and Stiglitz exhibited great interest in 

problems of economic development quite early in their careers (Akerlof, 1969; Stiglitz, 1974).
  Stiglitz (1974) was arguably one of the first places in which he postulated a version of the efficiency wage model.  The argument was expanded and applied to compare sharecropping and fixed wage payments in rural agriculture in less developed economies, with the landlord now in the position of the principal and the peasant in the position of the agent (Braverman & Stiglitz, 1982).  Indeed, this paper dates from the same period that Stiglitz & Weiss (1982) were developing their credit rationing argument, and it would be later noted that the restrictions on credit by a landlord in this situation resemble those by a bank in a financially advanced economy (Hoff et al., 1993).

     Unsurprisingly, after Stiglitz became Chief Economist of the World Bank during a period of erupting international financial crises, his attention turned to the problems of global financial stability.  He carried his analysis of asymmetric information in credit and financial markets from less developed countries to the global level, arguing for an extreme fragility and volatility due to the problems in the financial sectors of these countries.  Stiglitz applied this analysis to East Asia after the 1997 crisis in what would become his very public critique of the policies of the Washington Consensus as embodied in the IMF and Lawrence Summers (Furman & Stiglitz, 1998; Stiglitz, 1999b, 2000b).  To him, the policies recommended by the IMF of monetary and fiscal austerity simply exacerbated the underlying problems.  He has since blamed such policies for the more recent crisis in Argentina (Stiglitz, 2002a).

     In his Nobel address, Akerlof (2002) also addresses the problem of financial volatility at some length, tying it to the deeper psychological and sociological factors that he has come to see as the more profound extensions of asymmetric information.  He particularly praises the work of Robert Shiller (1999) in this regard and sees this as one of six fundamental problems that behavioral macroeconomics may be able to help us understand.
  When one contemplates Akerlof's discussion on myopia and procrastination dating from his 1991 Ely Lecture, it is tempting to say that he has shifted the ground of asymmetric information from being between two parties in exchange to being within a single party, experiencing conflict between the self at one point in time and the self at another point in time.  Thus, the time inconsistency associated with hyperbolic discounting (Strotz, 1956; Laibson et al., 1998) can be seen as an internal species of asymmetric information and the problem of the market for lemons.

6.  But is it Keynesian?
     Although Spence has mostly worked in the area of microeconomics and avoided the battles over labels and identities that have plagued macroeconomics, both Akerlof and Stiglitz have plunged wholeheartedly into macroeconomic debates.  They have both been self-styled and strong advocates of New Keynesian macroeconomics, basing it on the asymmetric information models discussed above.  They have argued that while Keynes (1936) was wrong in various particulars (about the nature of bond markets, about the causes of the persistence of unemployment, about the channels of monetary policy, and various other items) some of his important views have been essentially correct-- that there can be persistent involuntary unemployment, that fluctuations of aggregate demand can trigger fluctuations in that unemployment, that savings may be disconnected from investment, and that fiscal policy may be useful to overcome these problems in managing aggregate demand (Greenwald & Stiglitz, 1987; Akerlof, 2002).
  

     Akerlof and Stiglitz argue that they have provided the key to turning back the tide of New Classical macroeconomics based on rational expectations; asymmetric information implies very different outcomes and policy approaches even when rational expectations holds.  There is no doubt that this argument is correct and that they have played a major role in reviving the respectability of Keynes in the economics profession in recent years.  But this does not mean that they have the final word.

     Their models, especially their labor market models, still rely on the idea that unemployment fundamentally arises from wages in some sense being "too high."  Much of their approach has sought to explain the various rigidities that in a neo-Keynesian framework lead to persistent involuntary unemployment.  But a New Classical can respond to this that these are not true equilibria, that the workers are still choosing to be unemployed when they allow themselves to get into contractual arrangements where wages are "too high" in some sense, even if they are "efficiently" so.

     Post Keynesians, such as Davidson (1994), argue that Keynes (1936) himself did not rely on wage and price stickiness for his arguments regarding persistant involuntary unemployment, although one can find discussions of the downward stickiness of wages in the General Theory, something that even many New Classicals accept is a stylized fact of most labor markets.  Keynes saw the problem as inherent in the nature of money and in the failure of animal spirits that can generate a profound collapse of investment and output.  The Post Walrasian emphasis on nonlinearities and self-fulfilling sunspot equilibria and multiple equilibria with coordination failures is relevant here (Woodford, 1990).  But it appears that Akerlof at least has become more open to the idea of the role of animal spirits in financial markets, given his more recent remarks about the work of Shiller.

     Finally, there is a broader arena of dynamic analysis involving models of learning that are receiving attention from Keynesian macroeconomists of various stripes as well as many New Classical economists (Brock & Hommes, 1998; Sargent, 1993, 1998).  The older asymmetric information models of Akerlof, Spence, and Stiglitz had a certain degree of certitude about them, with known probabilities of being able to observe outcomes.  These were the elements that saved this variety of the economics of information from the horrible paradoxes of infinite regress and trying to economize on how to economize first suggested by Raiffa (1968).  In a world of deeper Keynesian uncertainty, the processes by which agents learn these probabilities, and whether they can even do so, have moved to the fore, especially in a world increasingly haunted by the specter of complex nonlinear dynamics.

7.  Conclusion
     Our subjects must be given their due.  They have enormously increased our understanding of models about knowledge and what they can imply and what they can lead to, especially when that knowledge is distributed asymmetrically among interacting agents.  Their influence has been vast and deserved, as is their receipt of the Bank of Sweden prize in Economic Sciences in Memory of Alfred Nobel in 2001.  Both microeconomics and macroeconomics have been profoundly transformed by their efforts.

References
Arrow, K.J. (1964) The role of securities in the optimal allocation of risk bearing, Review of Economic Studies, 31, pp. 91-96.

Arrow, K.J. (1971) Essays in the Theory of Risk Bearing (Chicago, H. Markham).

Arrow, K.J. (1974) Limited knowledge and economic analysis, American Economic Review, 44, pp. 1-10.

Arrow, K.J. & Debreu, G. (1954) Existence of an equilibrium for a competitive economy, Econometrica, 22, pp. 265-290.

Berle, A.A. & Means, G.C. (1933) The Modern Corporation and Private Property (New York, Macmillan).

Binmore, K. (1987) Modeling rational players I, Economics and Philosophy, 3, pp. 9-55.

Bowles, S. (1985) The production process in a competitive economy: Walrasian, neo-Hobbesian, and Marxian models, American Economic Review, 75, pp. 16-36.

Brock, W.A. & Hommes, C.H. (1998) Heterogeneous beliefs and routes to chaos in a simple asset pricing model, Journal of Economic Dynamics and Control, 22, pp. 1235-1274.

Colander, D. (Ed) (1996) Beyond Microfoundations: Post Walrasian Macroeconomics (Cambridge, Cambridge University Press).

Conlisk, J. (1996) Why bounded rationality? Journal of Economic Literature, 34, pp. 669-700.

Cooper, R. & John, A. (1988) Coordinating coordination failures, Quarterly Journal of Economics, 103, pp. 441-465.

Davidson, P. (1994) Post Keynesian Macroeconomic Theory (Aldershot, Edward Elgar).

Grandmont, J.-M. (1985) On endogenous competitive business cycles, Econometrica, 53, pp. 995-1054.

Hayek, F.A. (1945) The use of knowledge in society, American Economic Review, 35, pp. 519-530.

Hirshleifer, J. (1971) The private and social value of information and the reward to inventive activity, American Economic Review, 61, pp. 561-574.

Jaffee, D. (1971) Credit Rationing and the Commercial Loan Market (New York, Wiley).

Jaffee, D. & Russell, T. (1976) Imperfect information and credit rationing, Quarterly Journal of Economics, 90, pp. 651-666.

Keeton, W. (1979) Equilibrium Credit Rationing (New York, Garland).

Keynes, J.M. (1936) The General Theory of Employment, Interest and Money (London, Macmillan).

Koppl, R. & Rosser, J.B., Jr. (2002) All that I have to say has already crossed your mind, Metroeconomica, forthcoming.

Laibson, D.I., Repetto, A. & Tobacman, J. (1998) Self-control and saving for retirement, Brookings Papers on Economic Activity, (1), pp. 91-172.

Lipman, B.L. (1991) How to decide how to decide how to…: modeling limited rationality, Econometrica, 59, pp. 1105-1125.

Lucas, R.E., Jr. (1972) Expectations and the neutrality of money, Journal of Economic Theory, 4, pp. 103-124.

Marshall, A. (1890) Principles of Economics (London, Macmillan).

Mas-Colell, A., Whinston, M.D. & Green, J.R. (1995) Microeconomic Theory (New York, Oxford University Press).

Mill, J.S. (1848) Principles of Political Economy (London, J.P. Parker).

Mirrlees, J. (1971) An exploration in the theory of optimal income taxation, Review of Economic Studies, 41, pp. 261-278.

Rabin, M. (1998) Psychology and economics, Journal of Economic Literature, 36, pp. 11-46.

Radner, R. (1968) Competitive equilibrium under uncertainty, Econometrica, 36, pp. 31-58.

Raiffa, H. (1968) Decision Analysis: Introductory Lectures on Choices under Uncertainty (Reading, Addison-Wesley).

Ross, S.A. (1973) The economic theory of agency: the principal's problem, American Economic Review, 63, pp. 134-139.

Rosser, J.B., Jr. (1990) Chaos theory and the new Keynesian economics, The Manchester School of Economic and Social Studies, 58, pp. 265-291.

Rosser, J.B., Jr. (1998) Complex dynamics in new Keynesian and post Keynesian economics, in: R. Rotheim (Ed) New Keynesian Economics/Post Keynesian Alternatives (London, Routledge).

Roy, D. (1952) Quota restriction and gold bricking in a machine shop, American Journal of Sociology, 57, pp. 427-442.

Salop, S. (1979) A model of the natural rate of unemployment, American Economic Review, 69, pp. 117-125.

Sargent, T.J. (1993) Bounded Rationality in Macroeconomics (Oxford, Clarendon Press).

Sargent, T.J. (1998) The Conquest of American Inflation (Princeton, Princeton University Press).

Scitovsky, T. (1950) Ignorance as a source of oligopoly power, American Economic Review, 40, pp. 48-53.

Shiller, R.J. (1999) Irrational Exuberance (Princeton, Princeton University Press).

Simon, H.A. (1955) A behavioral model of rational choice, Quarterly Journal of Economics, 69, pp. 99-118.

Simon, H.A. (1957) Models of Man (New York, Wiley).

Sismondi, S. de (1814) Political Economy (New York, Kelley, 1966).

Smith, A. (1776) An Inquiry into the Nature and Causes of the Wealth of Nations (London, Strahan & Cadell).

Solow, R.M. (1979) Another possible source of wage stickiness, Journal of Macroeconomics, 1, pp. 79-82.

Stigler, G.J. (1961) The economics of information, Journal of Political Economy, 69, pp. 213-225.

Stigler, G.J. (1967) Imperfections in the capital market, Journal of Political Economy, 75, pp. 287-292.

Strotz, R.H. (1956) Myopia and inconsistency in dynamic utility maximization, Review of Economic Studies, 23, pp. 165-180.

Tobin, J. (1972) Inflation and unemployment, American Economic Review, 62, pp. 1-18.

Townsend, R. (1979) Optimal contracts and competitive markets with costly state verification, Journal of Economic Theory, 21, pp. 265-293.

Varian, H.R. (1992) Microeconomic Analysis, 3rd edition (New York, Norton).

Vickrey, W. (1961) Counterspeculation, auctions, and competitive sealed tenders, Journal of Finance, 16, pp. 8-37.

Walker, D.A. (1996) Walras' Market Models (Cambridge, Cambridge University Press).

Walras, L. (1874) Élements d'Économie Politique Pure (Lausanne, F. Rouge).

Weber, M. (1925) The Protestant Ethic and the Spirit of Capitalism (New York, Scribner).

Williamson, O.E. (1979) Transactions-cost economics: the governance of contractual relations, Journal of Law and Economics, 22, pp. 233-261.

Woodford, M. (1990) Learning to believe in sunspots, Econometrica, 58, pp. 277-307.

Yellen, J.L. (1984) Efficiency wage models of unemployment, American Economic Review, Papers and Proceedings, 74, pp. 200-205.   

Works by George A. Akerlof Cited in this Paper
Akerlof, G.A. (1969) Centre-state fiscal relations in India, Indian Economic Review, 4(New Series), 99-121.

Akerlof, G.A. (1970) The market for lemons: quality uncertainty and the market mechanism, Quarterly Journal of Economics, 84, pp. 488-500.

Akerlof, G.A. (1976) The economics of caste and of the rat race and other woeful tales, Quarterly Journal of Economics, 90, pp. 599-617.

Akerlof, G.A. (1980) A theory of social custom, of which unemployment may be one consequence, Quarterly Journal of Economics, 94, pp. 749-775.

Akerlof, G.A. (1982) Labor contracts as partial gift exchange, Quarterly Journal of Economics, 97, pp. 543-569.

Akerlof, G.A. (1984) Gift exchange and efficiency wage theory: four views, American Economic Review, Papers and Proceedings, 74, pp. 79-83.

Akerlof, G.A. (1991) Procrastination and obedience, American Economic Review, Papers and Proceedings, 81, pp. 1-19.

Akerlof, G.A. (2002) Behavioral macroeconomics and macroeconomic behavior, American Economic Review, 92, pp. 411-433.

Akerlof, G.A., Dickens, W.T. & Perry, G.L. (1996) The macroeconomics of low inflation, Brookings Papers on Economic Activity, (1), pp. 1-59.

Akerlof, G.A., Dickens, W.T. & Perry, G.L. (2000), Near rational wage and price setting and the long-run Phillips curve, Brookings Papers on Economic Activity, (1), pp. 1-44.

Akerlof, G.A. & Kranton, R.E. (2000) Economics and identity, Quarterly Journal of Economics, 115, pp. 715-753.

Akerlof, G.A., Rose, A., Yellen, J.L. & Hessenius, H. (1991) Eastern Germany in from the cold: the economic aftermath of currency union, Brookings Papers on Economic Activity, (1), pp. 1-87.

Akerlof, G.A. & Stiglitz, J.E. (1969) Capital, wages and structural unemployment, Economic Journal, 79, pp. 269-281.

Akerlof, G.A. & Yellen, J.L. (1985a) A near rational model of the business cycle, with wage and price inertia, Quarterly Journal of Economics, 100, pp. 823-838.

Akerlof, G.A. & Yellen, J.L. (1985b) Can small deviations from rationality make significant differences to economic equilibria? American Economic Review, 75, pp. 708-720.

Akerlof, G.A. & Yellen, J.L. (1990) The fair wage hypothesis and unemployment, Quarterly Journal of Economics, 105, pp. 255-283.

Works by A. Michael Spence Cited in this Paper
Caves, R.E., Porter, M.E. & Spence, A.M. (1980) Industrial Organization in an Open Economy (Cambridge, Harvard University Press).

Hayes, S., Marks, D. & Spence, A.M. (1983) Competitive Structure in Investment Banking (Cambridge, Harvard University Press).

Spence, A.M. (1973) Job market signaling, Quarterly Journal of Economics, 87, pp. 355-374.

Spence, A.M. (1974a) Market Signaling: Informational Transfer in Hiring and Related Processes (Cambridge, Harvard University Press).

Spence, A.M. (1974b) Competitive and optimal responses to signals: an analysis of efficiency and distribution, Journal of Economic Theory, 7, pp. 296-332.

Spence, A.M. (1976a) Competition in salaries, credentials, and signaling prerequisites for jobs, Quarterly Journal of Economics, 90, pp. 51-74.

Spence, A.M. (1976b) Informational aspects of market structure: an introduction, Quarterly Journal of Economics, 90, pp. 591-597.

Spence, A.M. (1976c) Product selection, fixed costs, and monopolistic competition, Review of Economic Studies, 43, pp. 217-235.

Spence, A.M. (1977) Consumer misperceptions, product failure and producer liability, Review of Economic Studies, 44, pp. 561-572.

Spence, A.M. (1978) Tacit co-ordination and imperfect information, Canadian Journal of Economics, 11, pp. 490-505.

Spence, A.M. (1980) Notes on advertising, economies of scale, and entry barriers, Quarterly Journal of Economics, 95, pp. 493-507.

Spence, M. (2002)  Signaling in retrospect and the informational structure of markets, American Economic Review, 92, pp. 434-459. 

Works by Joseph E. Stiglitz Cited in this Paper
Akerlof, G.A. & Stiglitz, J.E. (1969) Capital, wages and structural unemployment, Economic Journal, 79, pp. 269-281.

Braverman, A. & Stiglitz, J.E. (1982) Sharecropping and the interlinking of agrarian markets, American Economic Review, 72, pp. 695-715.

Dixit, A. & Stiglitz, J.E. (1977) Monopolistic competition and optimal product diversity, American Economic Review, 67, pp. 297-308.

Furman, J. & Stiglitz, J.E. (1998) Economic crises: evidence and insights from east Asia, Brookings Papers on Economic Activity,(2), pp. 1-114.

Greenwald, B. & Stiglitz, J.E. (1987) Keynesian, new Keynesian, and new classical economics, Oxford Economic Papers, 39, pp. 119-133.

Greenwald, B. & Stiglitz, J.E. (1988) Examining alternative macroeconomic theories, Brookings Papers on Economic Activity, (1), pp. 207-270.

Grossman, S.J. & Stiglitz, J.E. (1976) Information and competitive price systems, American Economic Review, 66, pp. 246-253.

Grossman, S.J. & Stiglitz, J.E. (1980) On the impossibility of informationally efficient markets, American Economic Review, 70, pp. 393-408.

Hoff, K., Braverman, A. & Stiglitz, J.E. (Eds) (1993) The Economics of Rural Organization: Theory, Practice, and Policy (New York, Oxford University Press for the World Bank).

Salop, S. & Stiglitz, J.E. (1977) Bargains and ripoffs: a model of monopolistically competitive price dispersions, Review of Economic Studies, 44, pp. 493-510.

Shapiro, C. & Stiglitz, J.E. (1984) Equilibrium unemployment as a worker discipline device, American Economic Review, 74, pp. 433-444.

Stiglitz, J.E. (1974) Incentives and risk sharing in sharecropping, Review of Economic Studies, 41, pp. 219-255.

Stiglitz, J.E. (1975) The theory of screening, education and the distribution of income, American Economic Review, 65, pp. 283-300.

Stiglitz, J.E. (1976) The efficiency wage hypothesis, surplus labor and the distribution of income in l.d.c.'s, Oxford Economic Papers, 28, pp. 185-207.

Stiglitz, J.E. (1979) Equilibrium in product markets with imperfect information, American Economic Review, Papers and Proceedings, 69, pp. 339-345.

Stiglitz, J.E. (1987) The causes and consequences of the dependence of quality on price, Journal of Economic Literature, 25, pp. 1-48.

Stiglitz, J.E. (1992) Capital markets and economic fluctuations in capitalist economies, European Economic Review, 36, pp. 269-306.

Stiglitz, J.E. (1993) Post Walrasian and post Marxian economics, Journal of Economic Perspectives, 7(1), pp. 109-114.

Stiglitz, J.E. (1994) Whither Socialism? (Cambridge, MIT Press).

Stiglitz, J.E. (1998) The private uses of public interests: incentives and institutions, Journal of Economic Perspectives, 12(2), pp. 3-22.

Stiglitz, J.E. (1999a) Toward a general theory of wage and price rigidities and economic fluctuations, American Economic Review, Papers and Proceedings, 89, pp. 75-80.

Stiglitz, J.E. (1999b) Responding to economic crises: policy alternatives for equitable recovery and development, The Manchester School, 67, pp. 409-427.

Stiglitz, J.E. (2000a) The contributions of the economics of information to twentieth century economics, Quarterly Journal of Economics, 115, pp. 1441-1478.

Stiglitz, J.E. (2000b) Capital market liberalization, economic growth, and instability, World Development, 28, pp. 1075-1086.

Stiglitz, J.E. (2002a) Argentina shortchanged, Washington Post, May 12, p. B1.

Stiglitz, J.E. (2002b) Information and the change in the paradigm in economics, American Economic Review, 92, pp. 460-501.

Stiglitz, J.E. & Rothschild, M.E. (1976) Equilibrium in competitive insurance markets, Quarterly Journal of Economics, 90, pp. 629-649.

Stiglitz, J.E. & Weiss, A. (1981) Credit rationing in markets with imperfect information, American Economic Review, 71, pp. 393-410.

Stiglitz, J.E. & Weiss, A. (1983) Alternative approaches to the analysis of markets with asymmetric information, American Economic Review, 73, pp. 246-249.

Stiglitz, J.E. & Weiss, A. (1992) Asymmetric information in credit markets and its implications for macroeconomics, Oxford Economic Papers, 44, pp. 694-724.   
� Although Mirrlees's paper appeared after Akerlof's, it was written considerably earlier and had circulated widely in mimeo form.  Stiglitz (2000a, p. 1450) notes that this was true of several important early papers in this area as many of them were hard to get published due to their unconventional content. 


� Although Arrow ignored information issues in his work with Debreu, he would later become one of the most important students of the problem, inventing the concept of moral hazard (1971) and independently publishing a paper on educational signaling in the same year (1973) as Spence.   This work arose from his studies of risk bearing (1964). 


� Rosser (1990) distinguishes "weak New Keynesian" from "Strong New Keynesian" economics.  The former is the variety being discussed here that ultimately relies on (near) rational expectations models of wage or price stickiness or credit rationing to arrive at "Keynesian" conclusions.  "Strong New Keynesian" can hold with perfect information and involve nonlinearities to generate complex dynamics, multiple equilibria, and coordination failures (Grandmont, 1985; Cooper & John, 1988).  Colander (1996) calls such models "Post Walrasian," although Stiglitz (1993) has used this term in a different context.  Rosser (1998) argues that the strong New Keynesian view is more easily reconciled with certain varieties of Post Keynesian approaches.  What is now called "Old Keynesian" economics is what has also been called "neo-Keynesian" and is associated with use of the IS-LM model in the neoclassical synthesis. 


� Although they collaborated on only one paper quite early in their careers (Akerlof & Stiglitz, 1969), it did not contribute much to the development of the New Keynesian apparatus based on asymmetric information that both of them have played such large roles in developing, despite providing some hints of what was to come.  Later in their careers they would also both write about problems of economic transition (Akerlof et al., 1991; Stiglitz, 1994).  However, neither of them has ever coauthored with Spence.


� The other five are the existence of involuntary unemployment, the impact of monetary policy on output and employment, the failure of deflation to accelerate when unemployment is high, the prevalence of undersaving for retirement, and the stubborn persistence of a self-destructive underclass.


� Akerlof is more strongly complimentary of Keynes than is Stiglitz, seeing in him a forerunner of the sort of psychological analysis and approach that Akerlof himself currently favors, although he believes that Keynes' psychological arguments were not too sophisticated. 


� However, Stiglitz (2000a) has recently cited work out of the Santa Fe Institute and Akerlof supported the work of various complexity economists while at the Brookings Institution.
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