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 Robert E. Lucas, Jr.
 University of Chicago

 Adaptive Behavior and
 Economic Theory*

 I. Introduction

 The relationship between psychological and eco-
 nomic views of behavior, once a subject of heavy
 dispute, is now understood in a very similar way
 by practitioners of both these disciplines and of
 our sister social sciences. In general terms, we
 view or model an individual as a collection of
 decision rules (rules that dictate the action to be
 taken in given situations) and a set of preferences
 used to evaluate the outcomes arising from par-
 ticular situation-action combinations. These de-
 cision rules are continuously under review and
 revision; new decision rules are tried and tested

 against experience, and rules that produce desir-
 able outcomes supplant those that do not. I use
 the term "adaptive" to refer to this trial-and-
 error process through which our modes of behav-
 ior are determined.

 If one is interested in modeling particular deci-
 sions in any very explicit way, it is obviously
 necessary to think about rather narrow aspects
 of an individual's entire set of decision rules: his
 or her personality. Experimental psychology has
 traditionally focused on the adaptive process by
 which decision rules are replaced by others. In
 this tradition, the influence of the subject's (or,
 as an economist says, the agent's) preferences

 This essay uses a
 series of examples to
 illustrate the use of ra-
 tionality and adaptation
 in economic theory. It
 is argued that these
 hypotheses are com-
 plementary and that
 stability theories based
 on adaptive behavior
 may help to narrow the
 class of empirically in-
 teresting equilibria in
 certain economic mod-
 els. An experiment is
 proposed to test this
 idea.

 * Jacob Frenkel, Robin Hogarth, and Melvin Reder pro-
 vided extensive and very helpful criticism of the version

 given at the conference.

 (Journal of Business, 1986, vol. 59, no. 4, pt. 2)
 ? 1986 by The University of Chicago. All rights reserved.
 0021-9398/86/5904-0022$0 1.50
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 are kept simple by choosing outcomes that are easily ordered (rewards
 vs. punishments), and the focus is on the way that behavior is adapted
 over time toward securing better outcomes.

 Economics has tended to focus on situations in which the agent can

 be expected to "know" or to have learned the consequences of differ-
 ent actions so that his observed choices reveal stable features of his
 underlying preferences. We use economic theory to calculate how cer-
 tain variations in the situation are predicted to affect behavior, but
 these calculations obviously do not reflect or usefully model the adap-
 tive process by which subjects have themselves arrived at the decision
 rules they use. Technically, I think of economics as studying decision

 rules that are steady states of some adaptive process, decision rules

 that are found to work over a range of situations and hence are no
 longer revised appreciably as more experience accumulates.

 From this point of view, the question whether people are in general
 "rational" or "adaptive" does not seem to me worth arguing over.
 Which of these answers is most useful will depend on the situations in
 which we are trying to predict behavior and on the experiences the
 people in question have had with such situations. It would be useful,
 though, if we could say something in a general way about the charac-
 teristics of social science prediction problems where models emphasiz-
 ing adaptive aspects of behavior are likely to be successful versus
 those where the nonadaptive or equilibrium models of economic theory
 are more promising.

 I do not know any general framework for addressing questions of
 this kind, so I will use the case method and discuss a series of exam-
 ples. I will begin in Section II with an example of a social science
 question-the control of inflation-that has been successfully solved
 by economic methods. I hope that this example will work against a
 tendency that often appears in methodological discussions to disdain
 existing theories in favor of the yet-to-be-constructed models of the
 future. Economics works surprisingly well, under some conditions,
 and I think progress is more likely to follow from an understanding of
 the factors that have contributed to past successes and from trying to
 build on them than from attempts to reconstruct economics from the
 ground up in the image of some other science.

 The rest of the paper consists mainly of more examples, each of
 which is drawn from recent work that is in some sense on the method-

 ological boundary between economics and psychology. In each case,
 my focus will be on what methods I think of as "psychological" may
 contribute to the solution of economic problems of the sort described
 in Section II. Section III reviews a series of individual choice experi-
 ments with pigeons reported by Battalio et al. Section IV discusses
 some market experiments using undergraduate subjects conducted by
 Smith. Section,V reviews a theoretical example by Bray on the stabil-

This content downloaded from 189.6.27.11 on Thu, 23 May 2019 02:22:34 UTC
All use subject to https://about.jstor.org/terms



 Adaptive Behavior and Economic Theory S403

 ity of rational expectations equilibria. Section VI states a problem in
 monetary theory, and Section VII proposes an experimental resolution
 of it. In the course of discussing this research, I will also be advertising
 in passing a number of studies related to these. There is a good deal of
 current research on this interdisciplinary boundary, and I think that it
 has much promise for clarifying and advancing progress on some tradi-
 tionally "economic" issues. I will expand on this belief, briefly, in
 Section VIII.

 II. The Quantity Theory of Money

 I will take an example of a solved economic problem from mac-

 roeconomics, partly because that is my own area of expertise but also

 because the aggregative character of macroeconomic problems serves
 to emphasize the distance between much of economics and the con-
 cerns of individual psychology. The particular theory I will discuss is
 called the quantity theory of money.

 Consider the "equation of exchange,"

 Mv = Py. (1)

 Here P denotes an economy's general level of prices at a point in time
 (as measured, say, by the consumer price index) and y denotes the rate

 of real production (real GNP, say). On the left, M is the quantity of
 money in circulation (say, MI, currency held by the public plus all
 checking deposits). Then v, velocity, is defined in terms of these other
 three magnitudes so that (1) always holds. One way of stating the

 quantity theory of money (there are many, not all consistent, as is true
 of most interesting theories) is to add to (1) the assumptions that veloc-
 ity is constant and that movements in real output y are not affected by
 movements in M. Of course, neither of these assumptions is likely to
 be literally true (that velocity is not constant can be checked by plot-

 ting the observable series P,y,IM, against time for any economy), but
 this is to be expected in any theoretical model. If this theory were true,
 however, the rate of inflation, (lI/P)(dPldt), would satisfy, from (1) and
 the assumption of constant velocity

 I dP I dM I dy
 P dt M dt y dt

 Moreover, (lIy)(dyldt) would not vary systematically with (1/M) x
 (dMldt). This way of stating the theory suggests that, if observations
 on (lIP)(dPldt) are plotted against corresponding observations on
 (lIM)(dMldt), the points so plotted should lie along a line with slope
 one: a 45-degree line shifted down by the rate of income growth. Figure
 1 exhibits such a plot. (The graphics are from Lucas [1980], but the
 numbers were taken from Robert Vogel's [1974] study.)
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 The X-coordinate for each point in figure 1 is the average rate of
 money growth for a single Latin American country over the period
 1950-69, and the corresponding Y-coordinate is that country's average
 inflation rate for the same period. The line on the figure is drawn so as
 to pass through the average of all of these points, but its slope is 45
 degrees, as predicted by the quantity theory. It is not fitted to the data.
 It is not easy to think of examples of nonvacuous social science theo-
 ries that have recorded this kind of empirical success.

 Not only does the quantity theory of money fit data, in the sense of
 figure 1, but it provides an operational answer to a problem of great
 social importance, the control of inflation. The rate of growth of
 money, in any country, can be controlled quite directly through gov-
 ernment and central bank policy. That is, the location of a country on
 the X-axis of figure 1 is a matter of fairly simple policy choice. If, as
 figure 1 confirms, velocity and real income growth are largely indepen-
 dent of this choice, a society can thus indirectly dictate its long-run
 average inflation rate-its location on the Y-axis. This is what I meant
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 FIG. 1.-Sample averages from 16 Latin American countries, 1950-69
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 in the introduction when I said that the problem of controlling inflation
 has been "successfully solved" in a scientific sense.1

 So that we do not get carried away with this success, figure 2 (from

 my 1980 paper) also plots inflation rates against MI growth rates,

 where in this case each observation is from a single quarter during the
 period 1955-75 for the United States. Where did the good fit go? To
 recover it, each observation in figure 2 can be replaced with a very long

 moving average of adjacent quarters' points, producing figure 3. Com-
 paring figures 2 and 3 we can see that the use of averaged (over time)

 inflation and money growth rates was not incidental to the results
 displayed in figure 1. Without such averaging, the quantity theory (at
 least in the form that I have presented) does not provide a serviceable

 account of comovements in money and inflation.

 What is the relationship between these three figures and economic
 theory? In particular, what role does the assumption that agents be-
 have "rationally" play in equation (1) and in the assumptions I ap-
 pended to this identity to obtain a nonvacuous model? This is not a
 simple question because each stage in the development of economic
 theory has produced its own collection of monetary theories, some

 consistent with the quantity theory and some not, so that it is possible
 to set out neither a set of agreed-on axioms on which monetary theory

 in general is "based" nor a set that is equivalent to the quantity theory
 in the form in which I have "tested" it. I think that this is a typical state

 of affairs in economics and not at all a deplorable one, but it does
 complicate the discussion.

 It is certain that the quantity theory did not originate as an empirical
 generalization based on evidence such as that summarized in figure 1.

 When David Hume (1963) first enunciated the hypothesis, in 1742, the
 data needed to construct figure 1 were not collected for any economy.
 Nor did Hume deduce the theory from the axioms of utility theory, for
 the development of this useful equipment was more than a century in
 the future. Hume's argument was based on the idea that people hold
 money for the sole purpose of spending it on goods so that changes in
 money and prices in equal proportion "ought" to be pure units
 changes, affecting no one's decisions. The argument is tricky because a
 change in money does not automatically cause prices to move equi-
 proportionally in any direct sense, so the proposition that individual
 behavior is invariant to units changes does not in itself give the result.
 One needs to argue, as Hume did, both that if prices move in propor-
 tion to the increase in money individuals will be willing to hold the
 increase and that, if prices do not move in proportion, money demand

 1. Obviously, few societies have solved the problem of inflation in a political sense. I
 do not see this fact as qualifying my claim in the text, any more than I would view the
 current popularity of "creationism" as qualifying the scientific status of the theory of
 evolution.
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 cannot equal money supplied so that further price movements must
 follow. Nevertheless, there is a clear sense in which the theory rests on
 the hypothesis of individual rationality, at least in this limited sense
 that units that "ought" not to matter to "rational" people are assumed
 not to matter in fact.

 In more recent times, a great variety of theories of monetary econo-
 mies have been devised, in which the utility-maximizing behavior of
 agents and the environment in which they are assumed to interact have

 been made increasingly explicit. In the main, these theoretical develop-
 ments have reinforced our understanding of and, I would say, belief in
 the quantity theory in roughly the form that I have stated it. But this
 theoretical work has also illuminated several distinct ways in which
 money can be "nonneutral," or ways in which changes in the rate of
 growth of money differ from pure units changes. Indeed, in Section VI,
 I will review one monetary model that has a continuum of equilibria,
 only one of which is quantity theoretic.
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 FIG. 2. Original data for second quarters, 1955-75
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 Given that Hume arrived at an empirically successful version of the
 quantity theory with relatively informal reasoning, what is the contri-
 bution of these more refined theoretical developments? I think there
 are several. First, by being explicit about agents' preferences, modern
 theory can illuminate the consequences of differing inflation rates on

 individual consumer welfare: equation (1) predicts that rapid money
 growth is inflationary but sheds no light on what is wrong with infla-

 tion. Second, theory that does not imply constant velocity under all
 circumstances suggests useful limits on the range of applicability of
 equation (1), as I have used it. Thus, the large movements in velocity
 observed during the onset of hyperinflations, predicted by more refined
 theory but not by (1), ought to reinforce our view that figure 1 is an

 important confirmation of the quantity theory: the theory works well
 when it "ought" to and fails when it "ought" to as well. The fact that
 we now view Newton's theory of gravity as a special case holding only
 in certain circumstances does not in any way compromise the

 usefulness of that theory. Third, and this is more an expression of hope
 than anything else, a main objective of more recent theorizing is to
 obtain models that are consistent with figures 1 and 3 and with figure 2.
 The simple form (1) of the quantity theory tells us nothing about the
 patterns (if there are any) shown in figure 2, nor does it suggest a line of
 attack on the problems of short-run monetary dynamics. I think the
 whole problem of the business cycle is hidden somewhere in this pic-
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 ture, but we do not yet have the monetary theory that can let us see if
 this conjecture is right or wrong.

 Let me summarize. There are axiomatic developments of the quan-
 tity theory of money, but we do not believe that this theory is useful
 because it is built up from impeccable foundations. On the contrary,
 the more we understand the foundations, the more limits we see to the
 applicability of the theory. The empirical testing of the theory is critical
 precisely because we know that the axioms are abstractions, necessar-
 ily "false," so we need to know whether and under what range of
 circumstances these abstractions are adequate. Conversely, we learn
 very little about the axioms of utility theory from tests of its aggrega-

 tive implications. Hume derived most of these implications before the
 theory of utility was discovered, and it seems likely to me (though we

 cannot know for sure in advance) that future evolution in utility theory
 will produce new statements of the quantity theory very similar to the
 ones we have now.

 What is also clear is that adaptive elements of behavior have played
 no visible role in the theoretical development of the quantity theory or
 in its testing. If (as I have claimed) all behavior is adaptive, how can it
 be that important propositions about behavior can be obtained and
 applied without making any reference to this fact? Let us keep this
 question in mind.

 III. An Individual Choice Experiment

 The quantity theory of money provides a good illustration of the way
 that theoretical economic reasoning can lead to nonvacuous models
 that bear on questions of importance, but it is not a good context for
 isolating the contribution of rationality per se to economic modeling.
 Though all theoretical developments of the quantity theory assume
 some form of rational behavior, they require as well assumptions on
 the way agents interact and assumptions that certain theoretically pos-
 sible feedback effects are small enough to be neglected. In this section
 and the next, I will draw on examples of research in which the separate
 effects of rationality and these other factors can be isolated and exam-
 ined much more fruitfully.

 There is an interesting and growing body of research, centered at
 Texas A&M University, involving experiments on individual choice
 with animals as subjects. The work is marked by its unusual mix of
 sophistication in the design and conduct of the experiments-methods
 drawn from psychological research-and in its use of the economic
 theory of choice. An excellent, recent example is provided by Battalio
 et al. (1981), who report results on commodity choice by pigeons.
 These experiments provided pigeons a choice between food and water
 in a controlled environment where "the price of each commodity was
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 varied by altering the average time between deliveries of that commod-
 ity ... while the income constraint was the total time available for the

 delivery of the two goods" (p. 69). The pigeon exercised his choice

 with a single peck on a control key that determined whether his current
 income flow (out of a total stock of delivery time) was to go for food or

 for water. He could switch between these two goods at any time.
 Battalio et al. are explicit about the background of the pigeons:

 "Four male White Carneaux pigeons with no previous experimental
 history served as subjects. . . . All [subjects] had extensive training

 with the procedures prior to the start of the experiment. Experimental
 conditions [i.e. prices] were changed when inspection of graphs of the

 data indicated an absence of any significant drift in consumption pat-
 terns" (p. 71).

 The main focus of the experiments is the degree to which the choice
 behavior of these pigeons satisfied the weak axiom of revealed prefer-
 ence. The statistic used to test this hypothesis used an average over the
 last 5 days of choices at "baseline" (original) prices and over the last
 10 days at a new set of prices. Total days at each set of prices varied

 (over subjects and over price vectors) from 5 to 56 days.
 The authors report on the conformity of the choice patterns to which

 each pigeon converges (roughly) with the axiom of revealed prefer-
 ence. For this particular set of experiments, it is high (though the
 indifference maps appear quite different across individual subjects).

 They also report on the adjustment paths or learning curves the sub-
 jects exhibited following switches from one price vector to another,
 finding interesting differences between responses to increases and de-
 creases in relative food prices. For some subjects, repeating the
 baseline price vector later on induces roughly the original choices; for

 others, it does not.
 To evaluate the results of this particular experiment would require a

 much more detailed description than I have provided, as well as famil-
 iarity with closely related work with pigeons and other subjects. But
 my present interest is rather in what is taken for granted about the
 relationship of economic theory to observed behavior in this work,
 both in the design of the experiments and in the interpretation of the
 results.

 The main hypothesis tested is derived from the economic theory of
 choice. The theory was designed to refer to human decision making,
 not that of pigeons, and is on a different level from curve-fitting
 generalizations from earlier experimental work (such as psychological
 learning curves). The theory delivers nonobvious predictions about
 behavior in interesting circumstances, and these predictions are fairly
 well confirmed. These are striking and exciting findings.

 It is assumed from the outset, however, that the economic theory of
 choice will fall well short of a complete model of the decision-making
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 process of pigeons. First, the predictions are limited in scope to the
 behavior of average performance over several trials, with the averaged
 trials selected so as to exclude an initial period of changing behavior
 patterns. It is clear from the reported results that had these restrictions
 not been imposed, the theory would have fit the data very badly. Sec-
 ond, the theory, even interpreted as a model of these limited aspects of
 behavior, does not attempt to deal with choice at the more fundamental
 physiological level. That is, pigeons used food and water to stay alive
 (they had no access to either, outside the "price systems" imposed by
 the experiment), and, given that pigeons have survived as a species to
 this date, we can infer that they are equipped with internal mechanisms
 that detect deficiencies in existing "stocks" of both and trigger actions
 to deal with them. The economic theory is in no sense derived from a
 description of these underlying mechanisms, nor is it an attempt to
 provide such a description. The economic theory being tested, then, is
 limited both in scope and in depth.

 This application of the theory of choice presupposes, then, the exis-
 tence of a broader and deeper theory. Though this theory is not spelled
 out, certain features of it are taken for granted in the design of the
 experiment. It is assumed, in the first place, that the subject's behavior
 is adaptive. His initial behavior will be influenced by his genetic
 makeup and his previous experience (which is why aspects of both are
 given explicitly in describing the experiment). This behavior will in-
 volve some erratic or "experimental" actions on the pigeons' part, as
 well as a continuing evaluation of outcomes. Further, it involves some
 presumption (on the subjects' part) of stationarity in the environment,
 so actions that yield good outcomes are repeated and those that yield
 bad ones are not, or are at least used less frequently.

 The economic theory of choice is thus interpreted as a description of
 a kind of stationary "point" of this dynamic, adaptive process. The
 pigeons' demand functions are decision rules arrived at after a process
 of deliberate experimentation and assessment of outcomes. The behav-
 ior implied by these decision rules is "rational" in the sense that econ-
 omists use that term. But not only is it consistent with adaptive,
 trial-and-error behavior; the experiment designed to discover this ra-
 tionality assumes that, if it exists, it is the outcome of some
 (unspecified) adaptive process.

 Would it be possible to reinterpret this entire process as "rational"
 in this sense, as the solution to some more complex maximum prob-
 lem? I assume so. Every "point" must be at the top of some hill, in
 some "space."2 But what would be the empirical reward from doing

 2. The subjects, e.g., could be modeled as having a prior distribution over possible
 experimental setups and choose pecks on the control key so as to maximize the expected
 value (with respect to this distribution) of an objective that assigns value both to the
 immediate food-water reward and to the new information gained at each stage.
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 so? It is clear that the time path of a subject's behavior will depend on
 his "initial conditions' -on what he makes of the experimental scene

 when he is first introduced to it-and we have no way of knowing what

 these are. Battalio et al. sidestepped this problem by hoping that, what-
 ever these initial conditions look like, their influence will disappear

 over time (that the underlying process is stable). By giving up on an
 empty theory of the entire process, they obtained in return a theory

 with real content about certain very important aspects of it.
 On the second limitation of the theory of choice-its physiological

 shallowness-it seems to me that much more could be done. Battalio
 et al. have some interesting speculations about mechanisms that might

 underlie the observed asymmetry in subjects' responses to upward and

 downward movements in the relative food price. I think that these

 could be modeled and that such models would have additional testable
 implications and would also illuminate the economic theory-the indif-
 ference maps of pigeons over food-water combinations. Battalio et al.
 do not pursue this (perhaps this is on the agenda for future work), but,
 even if they had, I think it is likely that they would have been led to

 progressively more pigeon-specific models, models with less transfer-
 ability to behavior of other subjects or to pigeons in other situations.
 Economists apply essentially the same model of choice to pigeon

 choices over food-water pairs as to, say, a corporation's choice over
 capital goods of differing durability. Insofar as much decisions can
 successfully be viewed in a unified way, it is not likely to be at the
 physiological level.

 In summary, it is clear that the research on economic rationality in

 animal subjects rests on a maintained idea that behavior is determined
 by an adaptive process, with the economic theory of choice interpreted

 as applying to some kind of stationary point of this process. This is the
 way in which Battalio et al. interpret their results with pigeons, and it

 seems to me the only interpretation that is tenable. Moreover, it is
 inconceivable to me that this same general idea cannot be carried over,
 in some form, to interpreting the application of economic theory to
 human behavior in actual market situations. But this is getting slightly

 ahead of my story.

 IV. Market Experiments with Human Subjects

 Applications of economic theory to market or group behavior require
 assumptions about the mode of interaction among agents as well as
 about individual behavior. For example, a competitive equilibrium (the
 concept typically-though not necessarily-underlying quantity-
 theoretic models) assumes that each agent takes prices as given and
 that no trading occurs at non-market-clearing prices. Just as the as-

 sumption of individual rationality abstracts from the adaptive aspects
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 we know are present in actual individual behavior, so does the assump-
 tion of competitive (or Nash) equilibrium abstract from adaptive as-

 pects of group behavior. The consequences of this quite different ab-

 straction can also be isolated and studied experimentally.

 A large body of experimental results bearing on this aspect of the

 applicability of economic theory has been obtained by using human

 subjects in market systems. In this research, subjects are simply given
 a preference function by the experimenter, who pays them in dollars
 according to how well they succeed in maximizing their induced "util-
 ity." Hence no information about subjects' actual preferences over

 goods is obtained. On the other hand, subjects are left quite free as to
 how they choose to interact-to trade-with one another. The objec-

 tive is to see under what conditions the predictions of competitive

 market equilibrium theory (given the artificially induced preferences of
 subjects) conform to the actual quantities exchanged and the prices at
 which these exchanges actually take place.

 Vernon Smith's (1962) paper was the pioneering effort along this
 line.3 Smith divided subjects into two groups, buyers and sellers, as-

 signing to each buyer a "reservation price" giving the maximum
 amount he or she could pay for 1 unit of a good (no buyer could
 purchase more) and to each seller a minimum price at which he or she
 could sell the 1 unit of the good with which he was endowed. Each
 subject was rewarded in proportion to the difference between his max-
 imum (minimum for sellers) price and the price at which he actually
 transacted. Subjects interacted during trading rounds lasting from 5 to
 10 minutes, during which they were free to make public, verbal offers

 of any kind. On acceptance of an offer, the buyer-seller pair so

 matched withdrew from the market. On completion of a round, a new
 round, identical in structure and with identical preferences, opened.

 The process continued for two to six rounds.
 "The most striking general characteristic of tests 1-3, 5-7, 9 and 10

 is the remarkably strong tendency for exchange prices to approach the
 predicted equilibrium for each of these markets. As the exchange pro-
 cess is repeated through successive trading periods with the same con-
 ditions of supply and demand prevailing initially in each period, the
 variation in exchange prices tends to decline, and to cluster more
 closely around the equilibrium" (Smith 1962, p. 116). (In the excep-
 tions, tests 4 and 8, the results exhibited a kind of bargaining power not

 3. Since experimental methods have undergone considerable evolution since 1962, a
 more recent example might have been a more suitable basis for this discussion. But in
 comparing Smith (1982) to the main conclusions of Smith (1962), I am struck with the
 extent to which the main early findings of this research have stood up over time and over
 many replications.
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 predicted by competitive theory.) Smith obtained these results with
 about 10 subjects on each side of the market.

 In 1874, Leon Walras (1954) had provided the first explicit theoreti-
 cal description of a set of market "rules" under which it could usefully
 be asked whether and/or how a collection of economic agents could
 arrive at an equilibrium price-a price at which the quantity demanded
 by buyers of a good would equal the amount sellers wished to supply.
 Walras's scenario is centered on an auctioneer who initiates the pro-
 cess by announcing an arbitrary trial price. Agents then indicate how
 much they would be willing to buy or sell if this price should prevail.
 They have an incentive to answer this hypothetical question truthfully;
 if the announced price does in fact prevail, they are required to deliver
 or purchase whatever they said they would be willing to do. If the trial
 price equates demand and supply, it does prevail and trade is consum-
 mated. If it does not "clear the market," all bets are off and the
 auctioneer selects a new trial price. Under some quite reasonable con-
 ditions, this adaptive process (though it is only the auctioneer who
 does any adapting) converges to the market clearing price.

 In Smith's experiment, as in subsequent experimental work, the

 market mechanics are not at all Walrasian: subjects set prices as they
 please, with no auctioneer to guide them. In Walras's auction, either
 price converges to the competitive equilibrium, or no trade occurs at
 all. In Smith's, trade can occur at any price that any buyer-seller pair
 can mutually agree on. Equilibrium prices in Smith's setting turned out
 to be stable (even when they differed from the competitive prediction),
 but patterns of convergence were not well described by Walras's ad-
 justment hypothesis.

 Walras's point of departure was the idea that an economic equilib-
 rium is not an empirically interesting object unless one can imagine
 some way that a group of economic agents, with ordinary human men-
 tal equipment, might actually hit on it. The mechanism he proposed has
 the virtues of being concrete, of relying only on simple adaptive
 capacities, and of being, under a wide range of circumstances, stable.
 Smith's experimental setting retained these important features, but
 shifted the task of adaptation from the auctioneer to the same agents
 whose preferences determine the equilibrium, and permitted trades to
 be consummated whenever mutually agreeable, just as they are in
 actual free markets. In doing this, he reformulated the problem of
 stability of equilibria as a question (or set of questions) about the
 behavior of actual people-as a psychological question-as opposed
 to a question about an abstract and impersonal "market." His and

 subsequent experimental work has done much to illuminate this ques-
 tion, but in so doing it has left the standard theory of stability far
 behind.
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 V. Stability Theory: An Example

 Recent work in stability theory has begun to examine situations in
 which convergence to equilibrium rests on adaptive behavior of indi-
 vidual agents (as opposed to the Walras auctioneer). An example given
 by Margaret Bray (1983) will serve to illustrate the main ideas.4

 Bray's example concerns a sequence of spot markets where the
 market clearing price at date t, Pt, depends on the price that agents
 expect will prevail next period, date t + 1. (It is easy to think of models
 that would have this character. One example will be provided in the
 next section.) Call this expected price P?+ l (an expectation formed in t
 about an event in t + 1) and assume

 Pt = a + bpe+I + et. (2)

 Here {et} is a sequence of independently and identically distributed
 normal "shocks" with mean zero. Following Muth (1961), call the
 price expectation

 pe= a (3)

 rational because, if (for some reason) people always expect next pe-
 riod's price to be given by (3), the actual prices {Pt} will be a sequence
 of independently and identically distributed normal random variables
 with mean aI(1 - b) and the expectation that (3) will be confirmed, on
 average, by experience.

 In (2), the current price Pt is market clearing, set presumably by
 some stable process such as Walras's or Smith's. Any adapting that
 takes place must be on individuals' common forecast Pe+ 1 of next pe-
 riod's price. In particular, what if people begin with some price expec-
 tations that are not rational in the sense of (3), as they would if the
 situation were new to them, as in Smith's experiments? They will need
 to form some belief about Pi in order to engage in trade at date t = 0.
 Thereafter, they will need to decide how to use their accumulating

 experience with actual prices po, Pl, . . , pt in forming an expectation
 about the next term in the sequence, Pt+ 1. But what actually happens

 4. Bray (1982, 1983), Blume and Easley (1982), and others have studied convergence
 to rational expectations equilibria under various adaptive hypotheses. Townsend (1978)
 and others have examined the same general question from the point of view of Bayesian
 decision theory (see n. 2 above). In the latter approach, the entire path of approach to the
 rational expectations equilibrium is itself an equilibrium of a suitably specified game. In
 the former, it is not. The two approaches are complementary and both have their uses,
 but if the question is how or whether adaptive behavior on the part of "irrational" agents
 will lead to "rational" behavior over time, only the first is germane. I found the brief
 discussion in Blume, Bray, and Easley (1982) helpful in clarifying the relationship be-
 tween these two ideas of stability. Another adaptive approach to this stability question is
 sketched in Lucas (1978). In that paper, agents' preferences over market goods are
 formed adaptively, as agents learn about the utility actually yielded by purchased goods.
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 will depend, in turn, on what people expect to happen: actual and
 expected prices are simultaneously determined.

 Bray assumed that people simply use an average of past actual prices
 as a forecast of the next price,

 t- 1

 Pt+l = tEPi (4)
 i=o

 Under this hypothesis, both actual and expected prices are well-
 defined stochastic processes (given an initial price expectation pe), and
 it is shown that, provided Ibi < 1, {pt} converges over time, with
 probability one (over realizations of the shocks {lE}) to the rational
 expectation (3), for all initial values of pe. In this specific sense, then,
 the rational expectations equilibrium is stable, given adaptive behavior
 of the form (4).

 What is the empirical content of this model (or of more realistic and
 complicated models that involve the same basic elements as this ex-
 ample)? Does one take the rational expectations equilibrium, (2) and
 (3), as the model's prediction about the behavior of actual prices, or the
 adaptive path, (2) and (4)? Except in the limit, the two are not the
 same. It does not seem to me that this question is usefully posed in
 the abstract.

 In applications such as that described in Section II, one would
 clearly take only the rational expectations equilibrium itself as a seri-
 ous (though possibly empirically unsuccessful) hypothesis. The initial
 dates of 1950 or 1955 are not t = 0 in any behavioral sense; they are
 just the points at which Vogel's or my data sets happened to start.
 Moreover, we have no way of knowing what agents' beliefs about
 future prices were in various countries in 1950 and no reason at all to
 imagine that these beliefs were the same across countries or across
 individual agents within a country. In any case, using any adaptive
 scheme amounts to the conjecture that we econometricians, using only
 aggregate data on variables like MI and the consumer price index, can
 discover rents that were available to, say, Argentinians during 1950-69
 but were invisible to Argentinians themselves, who we know were
 processing thousands of data points in addition to those in our data

 sets. In aggregative applications of this character, then, one would take
 the rational expectations equilibrium-the appropriate analogue to (2)-
 (3)-as the model to be tested and view the adaptive hypothesis (4) as
 being, at most, an adjunct to the theory that serves to lend it plausibil-
 ity.

 In applications such as those described in the last section, in con-
 trast, in which a group of subjects is observed from the first date at
 which they are introduced to a particular economic situation and begin
 to operate within it, it seems clear that subjects could hit on the behav-
 ior (2)-(3) from the outset only by coincidence so unlikely as not to be
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 an empirically serious possibility. One would test (2)-(3) only as a
 prediction about behavior after many trials, exactly as in Bray's the-
 ory, or as in the experiments described in Sections III and IV. For
 predicting actual behavior from t = 0 on, an adaptive hypothesis like
 (4) would be a serious candidate for describing actual behavior. Even if
 it should work poorly (as I think it would, based on Smith's and others'
 experimental results), the general idea of averaging past experience on
 which it is based is a flexible one, and it seems likely that some scheme
 of this type could provide a good description of the adaptive behavior
 we do observe.

 VI. A Problem in Monetary Theory

 For many problems in applied economics, then, the fact that people
 behave adaptively is of little or no operational consequence: one as-
 sumes that people have long ago hit on decision rules suited to their
 situations- "rational" rules-and utilizes theories about these rules to
 predict behavior. But this is certainly not true of all problems of inter-
 est. Even so well-established a theory as the quantity theory of money,
 reviewed in Section II, is subject to difficulties that I do not believe can
 be resolved on purely "economic" grounds. These difficulties involve
 the multiplicity of perfect foresight or rational expectations equilibrium
 paths in a Samuelson-type overlapping-generations model of a mone-
 tary economy. I will use an example to state the theoretical issue in this
 section. In the next, I will describe an experiment that I think is capa-
 ble of fully resolving it.

 The issue can be stated briefly, using a specific version of Paul
 Samuelson's (1958) model. The economy runs in discrete time,
 forever. Each period, N agents are born, each living for 2 periods,
 each endowed with 1 unit of a nonstorable consumption good in the
 first period of life and none in the second. An agent born in t has
 preferences U(cy, c', 1) over consumption at t, cy, and consumption at
 t + 1, C+ 1 Feasible allocations are nonnegative and satisfy cy + ct =
 1, all t.

 At t = 0, old agents each hold 1 unit of fiat money. Trade involves
 the young exchanging goods for the money held by the old. Letting qt
 be the inverse of the price level (goods per unit of money), the decision
 problem of a young trader born in t is then

 max U(1 - qtm, qt+lm),
 m

 where m is the money balances he chooses to acquire in trade. In
 equilibrium, the first-order condition for this maximum problem must
 be satisfied (I assume increasing, concave U) at m = 1. Thus, one
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 equilibrium condition is

 U1(I - qt, qt+ 1)qt = U2(1 - qt, qt+ )qt+ 1. (5)

 Nonnegativity adds another,

 ? - q t - I (6)

 Any solution to the implicit first-order difference equation (5) that

 satisfies (6) is a "perfect foresight" or "rational expectations" equilib-
 rium.

 Note that stationary solutions to (5) (sequences {qt} with qt constant)
 correspond to the quantity theory of money. If the money supply is

 constant, so is the inverse q of the price level. If the money supply is
 initially doubled, the stationary equilibrium value of q is halved. Other

 solutions to (5) will not have these properties. Note also that (5) pro-
 vides an example (though a nonlinear one) of an equilibrium condition

 of the form (2) postulated by Bray.
 Until U is specified, this theory has a lot of possibilities. Since it is

 not my purpose here to explore all of these, let me specialize to the

 particular preferences

 U(c,, c + 1) = (c,) 112 + 2(c'+ 1), (7)

 so the equilibrium condition (5) becomes

 I - qtY'12 qt.(8 qt+ 1 = T (1Iq)-1q (8)

 Figure 4 plots the right-hand side of (8) against the 45-degree line.
 The stationary points of (8) are q = 0 and q = 15/16. The solution 15/

 16 is the quantity-theoretic equilibrium. The solution q = 0 describes a

 situation in which no agent has the faith that other traders will accept
 money at later dates, in which case money is valueless. Any solution to

 (8) with qo > 15/16 will violate (6) for some t. All solutions with 0 < qo
 S 15/16 satisfy (6) for all t. All these solutions are perfectly legitimate

 equilibria. It is abundantly clear from much theoretical work that this
 multiplicity of equilibria does not in general disappear as this intergen-
 erational model is complicated in various ways, provided all agents are
 assumed to be finitely lived. The simplicity of the example reveals the
 existence of a continuum of equilibria but it does not create them.

 Indeed, if one thinks of trade in this economy as taking place in a
 sequence of spot markets, as seems necessary given its demographic
 structure, there are still many more sequences {qt} that may be inter-
 preted as equilibrium prices. Suppose, for example, that at t = 0 a
 price qo E (0, 15/16) is established by young agents who believe, unani-
 mously, that q1 is given by (8). As established above, this is equilibrium

 behavior, no matter what qo value in this interval is hit on. Next period,
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 a new generation arrives, facing a situation that is exactly the same, in
 all respects, as that faced by the preceding generation. (Calendar time
 is clearly immaterial, as is history in the definition of a perfect foresight

 equilibrium.) Hence, for this new generation as well, any q1 E (0, 15/16)
 is an equilibrium price. Continuing in this way, any sequence {qt}, 0 S

 qt - 15/16, represents equilibrium behavior.
 It is instructive to compare this theoretically confused situation with

 an otherwise identical economy with a finite life T and a given terminal
 price qT of money. With such a given boundary condition, (8) has a

 unique solution {qt} for any qT E [0, 1]. If qT = 0, this solution is qt = 0,
 all t. If qT E (0, 1], it is clear from figure 4 that an equilibrium {qt} must
 remain close to 15/16 most of the time, moving toward qT appreciably

 only close to the terminal time. (With qT = .01, e.g., and rounding
 prices to two places, qt = .94 [- 15/16] until T - 5, following the
 sequence .92, .79, .45, .14, .04, .01, home from this point on.)

 In this finitely lived economy, then, the multiplicity of equilibria in

 the sense of solutions to (8) is entirely absent. So too, then, is the
 additional multiplicity arising from the irrelevance of calendar time.
 Calendar time does matter in the finite system since each generation is
 1 period closer to the end than its predecessor and hence faces an
 objectively different solution.

 The simplicity of the finite model contrasted to the apparently

 - i1

 1-W

 II

 15 1

 16

 FIG. 4.-Price-level dynamics of eq. (8)
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 hopeless complexity of the infinite one has seemed to many to hold the
 promise that there is some purely mathematical way by which the

 paradoxes raised by the infinite-horizon case might be resolved. Can-
 not one simply let T go to infinity in the finite case and conclude that
 the limiting equilibrium behavior (q = 15/16, in our example) is the

 "right" equilibrium for the infinite case? Viewed as a purely economic
 question, the answer is no. The infinite horizon case offers genuine
 equilibrium possibilities that are not approximated by the limits of
 sequences of finite-horizon equilibria.5

 The stability theory proposed by Bray does offer a resolution to the

 multiplicity problem arising in the infinitely lived economy. Thus write

 (8) as

 qt+ 1 1-qt) -12 qt, t = O, I1, 2, (9)

 where q', 1 is a point expectation formed at time t about the price in t +
 1. This plays the role of (2). Then, as in (4), suppose qt is formed
 adaptively; as a simple average of past, actual prices and the initial

 expectation qte

 qt+l = + qt + 1 t t = 1, 2, .... (10)

 Given an initial expectation ql the actual price qo is obtained from (9).
 Then the new forecast qe2 is given by (10), q1 by (9), and so forth. It is

 easy to show diagrammatically (fig. 5) that the sequences {qt} and {qt}
 so generated satisfy

 lim qt = lim qe= 15 (11)
 t-+oo t-oo 1 6

 for all qe E (0, 1). (If qe = 0, which would imply that no one initially
 believes the money will be valued in the future, the solution is qe = qt
 - 0, all t.) That is, the system converges to the stationary rational
 expectations equilibrium.6

 Figure 5 illustrates the proof of (11) for the case 0 < qe < 15/16.

 Given qt+ 1 on the vertical axis, the actual price qt on the horizontal axis
 can be read off the curve 1/4(1 - q) - 1/2q. Since the curve is below the
 45-degree line, qt > qt+ 1. Then the new forecast qt+2, being an average
 of the old one and something larger, exceeds qt+ 1, which implies that
 qt+ I > qt, and so on. Bray's stability hypothesis comes close to running

 5. McCallum (1983) has proposed as a "methodological principle" that equilibria with
 a "minimal set of state variables" be preferred. This principle, in the present context,
 would select the stationary equilibrium, but it is unclear what the behavioral rationale for
 this principle is. I think that the experiment proposed in Sec. VII is, however, very much
 in the spirit of McCallum's argument.

 6. Proposition 2 in Wallace (1980, p. 56) is almost identical to the proposition illus-
 trated in fig. 5.
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 the unstable difference equation (8) backward, converting it into a
 stable one.

 The kind of adaptive behavior captured in this simple model seems

 to me to be a plausible conjecture as to how people might actually
 behave. Since it singles out the stationary equilibrium 15/16 as the one

 that would be converged to it seems to give this equilibrium a special
 substantive interest not shared by the infinity of other equilibria. But as
 a purely theoretical argument, this stability example does not seem to
 me to settle anything. The adaptive behavior it assumes is not based on
 any economic principle: (8) exhausts the implications of competition
 and "rationality," and it does not single out any one equilibrium path.
 Figure 5 is roughly consistent with what we know psychologically
 about the way people tend to behave in new situations, but so would be
 innumerable other adaptive schemes, different from the above, that

 one could have as easily worked through. In any case, the fact that one
 can produce an adaptive scheme that singles out a particular equilib-
 rium does not rule out the possibility of producing other adaptive
 schemes that single out other equilibria or even suggest that this would
 be difficult to do.

 The most that can be offered by the kind of stability argument just
 given seems to me to be the suggestion of the kind of experiment that

 might genuinely single out a particular equilibrium as being of more

 -O A
 FIG. 5. Price-level dynamics of eqq. (9) and(10)I

 --1-- ~~~T)I

 -- ~~~~~ I ~~ II

 qoI I I
 I I ~~~II

 q0 q1 1- 1q
 FIG. 5.-Price-level dynamics of eqq. (9) and (10)
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 substantive interest than the others. The issue involves a question
 concerning how collections of people behave in a specific situation.
 Economic theory does not resolve the question. One can imagine other
 principles that would, but this cannot rule out the possibility that still

 other principles might resolve it quite differently. It is hard to see what
 can advance the discussion short of assembling a collection of people,
 putting them in the situation of interest, and observing what they do.

 VII. A Proposed Experiment

 The problem involved in convincing a collection of experimental sub-

 jects that they are in an infinite-horizon environment seems to me
 insurmountable. (Even to spell out what this means is not easy.) The
 central issues-whether people initially behave adaptively and, if so,
 what form this adaptive behavior takes-are as easily stated in the
 finite horizon case as in the infinite one. This observation (by Nancy
 Stokey) leads to the following proposed design.

 Take N to be a number large enough to assure roughly competitive
 behavior in static experimental situations (say, 8 or 10), and let the
 number of subjects be 3N, divided into three groups of N each. At t =

 0, one group will be "old," each endowed with 100 white chips, each
 representing 0.01 units of fiat money (one "cent"). A second group will
 be endowed with 100 blue chips each, each representing 0.01 units of
 goods. The third group is in waiting; they will play the role of the young
 at t = 1. These groups are to rotate through ages 0, 1, and "nonexis-
 tent" for the duration of the experiment and are so informed.7

 All subjects are informed that, at the end of each period as a young
 agent, each is to turn in all blue chips retained, and each is scored in
 proportion to the square root of this amount. At the end of each period
 as an old agent, each is to turn in all blue and white chips, and scores
 are given in proportion to twice the number of blue chips. The total pay
 each subject is to receive over the life of the experiment is simply the
 sum of the rewards so acquired in all of his successive "lives." Any
 white chips returned by subjects at "death" are redistributed as
 equally as possible to the newly "old" generation (acquired at price of
 zero) as of the beginning of the next period.

 Subjects are convincingly informed that the experiment will last ex-
 actly T periods and that, at the conclusion of period T, the group
 playing the role of the "young" at that time will receive a fixed number

 qT of blue chips for each white chip held at the end of that period. No
 other information as to the intrinsic value of white chips is given any
 subject at any time.

 Subjects will be left free, in each period, to exchange white chips for

 7. Sunder (1985) is currently conducting experiments of this general structure.
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 blue (or not to do so) on any terms they choose, on an entirely individ-
 ual basis, exactly as in the Smith experiment described in Section IV.

 A period ends when no pair of subjects wishes to engage in further
 exchange. Thus blue chips and white will be traded, in general, in a
 variety of quantities and prices. Each period, the ratio q of total blue
 chips surrendered to total white chips surrended in exchange is re-

 corded, and the history (qo, q', . . ., q ) is clearly displayed to all
 traders in period t. The sequence (qco, qT, . . . 'T- O) is regarded as the
 outcome of experiment (T, qT). The series of experiments here pro-
 posed involves varying T over various values (e.g., T = 10, 50, 100)
 and varying qT over the interval [0, 1] at discrete values most definitely

 including the end points.

 An immediate benefit from the discipline imposed by the attempt to
 set out an operational experimental counterpart to the theoretical econ-

 omy of Section VI is that one is led to take that theory seriously as an
 aid in thinking about how actual people might really behave in the

 given situation. One is led to ask, In what respects is equation (8) a
 serious model of human behavior, and in what respects is it not?

 Surely it is unlikely that any sizable group of subjects would unani-
 mously realize that their collective behavior "should" be described by
 (8), whatever this means. Even if they did, it is less likely still that all

 would solve (8) backward from the given terminal condition (T, qT) to
 the "correct" value of q0. Yet if this turn of events is wildly implaus-
 ible, how much less plausible is it that similar subjects, situated in an
 infinite stage version of this same economy, should unanimously hit on
 the identical, wholly arbitrary value of q0 that sets them and (somehow)
 their successors off on one of this economy's unstable equilibrium
 paths? Insofar as "perfect foresight" or "rational expectations"

 equilibria are useful social-scientific constructs, it must be in some
 other sense than this.

 The sense in which these constructs are useful is, I think, something
 like this. The subjects in the experiment just described will have to take
 some kind of guess as to what white chips acquired today in trade will
 be worth tomorrow. Without knowing a good deal more about these
 people than that they are "rational," it seems obviously impossible to
 predict in any reliable way what these guesses will be. Even rational

 people assess new situations in the light of their own experience and
 without knowing much about these experiences; how can one predict
 their assessments? Yet unless all subjects are convinced that white

 chips are forever valueless (and I do not believe this can be brought

 about even by telling them that qT = 0 if T is as large as 10 or 15), trade
 will occur and some positive value for money will be established.8 If

 8. This conjecture is not entirely without foundation, since the experiments proposed
 above are similar in many respects to experiments with repeated Prisoner's Dilemma
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 so, and if q, is much off the value 15/16, subjects will see that available
 rewards have been passed over in the past and will adapt their behavior
 in the direction of claiming these rents in the future.

 These conjectures are very much in the spirit of Bray's stability
 model, and, indeed, it would be interesting to see if the simple average
 forecasting rule that she assumed performs well as a description of
 price formation in early rounds of trading. My guess is that it would
 not-subjects in Smith's and subsequent experiments seem to behave
 more erratically, perhaps because they are themselves experimenting a
 little, than would be consistent with averaging alone-but I would also
 guess that whatever price formation patterns are observed would have

 stability properties identical to those derived by Bray.

 VIII. Conclusions

 This paper has been an inquiry into the role, actual and potential, of
 adaptive elements in empirically oriented economic theory. Rather
 than attempt a general characterization of this role, I have proceeded
 by the method of cases, using examples of specific social science re-
 search that seemed to be capable of shedding light on this general
 issue. I will conclude by sketching some generalities that these cases
 suggest.

 I began with an example of empirical success in economics: the
 quantity theory of money. The example is not typical, for it involves
 the use of theoretical reasoning to arrive at testable propositions that

 subsequently, and in ways the originators of the theory could not have
 foreseen, enjoyed striking empirical confirmation. The nature of the
 theoretical reasoning involved is quite varied. Some element of "ra-

 tionality" is involved in all versions, in the sense that units that
 "ought" not to matter to people are assumed in fact not to matter.
 More recent models involve formal utility theory in a much more ex-
 plicit way than did the original versions, as well as explicit notions of
 market equilibrium. It is interesting that more refined theory has not
 been found to vindicate or provide a "foundation" for the testable
 versions of the theory. On the contrary, it has suggested a number of
 qualifications or possible deviations between theory and observation.
 We do not "believe in" the theory because it is built up from impec-
 cable axioms about more fundamental aspects of behavior. It is also
 interesting to note that the theory succeeds empirically only on data

 games, as reported, e.g., by Axelrod (1981). In these games, there is a unique Nash
 equilibrium that can be calculated by "backward induction" from a simple terminal
 condition, yet subjects often pursue nonequilibrium cooperative strategies (the analogue
 to exchanging goods for ultimately valueless money in the model of Sec. VI).
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 that are heavily time averaged. The theory has virtually no ability to
 account for month-to-month comovements in prices and money.

 The experimental work with pigeons and other animal subjects per-
 mits an examination of the role of "rationality" at a level that obvi-
 ously cannot be carried out with aggregative data on entire economies.
 In this work, the relationship between adaptive and rational behavior is
 clear: the presumption that behavior is adaptive is built into the experi-
 mental design and the interpretation of the results. Working out the
 implications of utility theory involves calculations (by the experiment-
 ers) that we do not believe have counterparts in the mental processes
 of pigeons.

 Experimental work with human subjects in market situations in-
 volves adaptive behavior as well, but of an entirely different character.

 Here subjects are using experience not to trace out their own prefer-
 ences but to determine how other "players" are likely to react to their
 own moves. Again, it is possible for the experimenter to calculate
 certain features of the outcome of this adaptive process theoretically,
 but these calculations are not a description or a model of the adaptive
 process itself.

 This experimental work bears on the question of the stability of
 economic equilibria, but the results suggest (as Smith observed in his
 original paper) processes very different from those treated in received

 stability theory. More recently, theorists such as Margaret Bray have
 begun to develop a stability theory that seems to correspond much
 more closely to the adaptive behavior documented by Smith and other
 experimentalists.

 The models studied by Smith and Bray have unique equilibria. Their
 results, experimental and theoretical, have the effect of making us feel

 more comfortable with the predictions of certain theoretical models but
 do not lead to modifications or improvements in the predictions of
 these models (though I think they have the potential for doing so). In
 Section VI, I introduced a well-known example from monetary theory
 in which there is a continuum of equilibria so that the theory is virtually
 vacuous. Bray's stability theory selects exactly one of these as stable.
 In Section VII, I proposed an experiment that would, I believe, select
 out this same equilibrium as the stable one (although the process might
 well differ from that proposed by Bray).

 Recent theoretical work is making it increasingly clear that the multi-
 plicity of equilibria illustrated in Section VI can arise in a wide variety

 of situations involving sequential trading, in competitive as well as
 finite-agent games. All but a few of these equilibria are, I believe,
 behaviorally uninteresting: They do not describe behavior that collec-
 tions of adaptively behaving people would ever hit on. I think an appro-
 priate stability theory can be useful in weeding out these uninteresting
 equilibria, an important application of the Correspondence Principle
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 that Samuelson (1947) proposed long ago. But to be useful, stability
 theory must be more than simply a fancy way of saying that one does
 not want to think about certain equilibria. I prefer to view it as an
 experimentally testable hypothesis, as a special instance of the adap-
 tive laws that we believe govern all human behavior.

 Each "point" in figure 1 represents the behavior over a period of 20
 years of all the individual households and business firms in a single
 Latin American country. To a sociologist or an anthropologist, these
 16 countries exhibit an enormous variety of quite different cultures. To
 a political scientist, they cover a range from liberal democracy through
 military dictatorship. To a psychologist, they consist of millions of
 individual personalities, with most of those alive at the end of the
 period not yet born at its beginning. To an economist, they are 16
 points lying (more or less) on a theoretically predicted 45-degree line.

 To observe that economics is based on a superficial view of individ-
 ual and social behavior does not, in these circumstances, seem to me to
 be much of an insight. I think it is exactly this superficiality that gives
 economics much of the power that it has: its ability to predict human
 behavior without knowing very much about the makeup and the lives
 of the people whose behavior we are trying to understand.9 Yet an
 ability such as this necessarily has its limits, and I have spent most of
 this essay on cases that seem to me to lie close to these limits, for this is
 where they can best be seen and, perhaps, transcended.
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