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RATIONALITY FOR ECONOMISTS?
Daniel McFadden®

1. INTRODUCTION

Economics has aways been concerned with the motivations and behavior of consumers.
Rational behavior, in the broad meaning of sensible, planned, and consistent, is believed to govern
most conduct in economic markets, because of self- interest and because of the tendency of markets
to punish fodlish behavior. However, rationdlity has been given a much more spedfic meaning in the
classcd theory of consumer demand perfeded by Hicks and Samuelson that forms the crnerstone
of courses in economic theory. In Herb Simon's words, "The rational man of eanomics is a
maximizer, who will settle for nothing lessthan the best." While this model of consumer behavior
dominates contemporary economic anayss, there is along history among economists of questioning
its behavioral validity and seeking alternatives.

What has come to be known as Behavioral Decision Theory had its origins in the von
Neumann & Morgenstern (1947 treaise on choice under uncertainty and game theory.? This work
had two major impads beyond its dired effed of providing a prescriptive framework for analyzing
risky behavior: It made formal, axiomatic analysis fashionable in economics and psychology, and it
invited laboratory experimentation to test the descriptive validity of the aiioms. Most of this work

1. This paper is dedicated to the memory of Amos Tversky, whose brilli ant life profoundy influenced psychology and economics.
In the subject known as Behavioral Decision Theory, Tversky's hand appeas everywhere, through his papers, and through his
ingenious and dfinitive experimentsthat have made clea the importance of heuristics and judgment in human cognition. He will
be counted among the grea minds of the 20th Century. It was a delight and an education to have been his friend.

Early versions of this paper were presented at the European Medings of the Econometric Society, Istanbu, 1996 and at the NSF
Symposium on Eliciting Preferences, University of California, Berkeley, July 1997 | have benefitted from discussons and
comments from Moshe Ben-Akiva, Baruch Fischhoff, Tommy Garling, Danny Kahneman, Mark Machina, Charles Manski, John
Payne, and Drazen Prelec. Reseach support from the E. Morris Cox Fundis gratefull y acknowl edged.

2. Thereis an ealy history of economic thought on risk-taking behavior, in the work of Bernoulli (1736, Fisher (1930, Keynes
(1921), Menger (19349, Knight (1921), and Ramsey (1931), as well as important devel opments by Friedman & Savage (1948,
Marschak (1950, and Arrow (1957) that parall el the von Neumann-Morganstern contribution.
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concentrated on choice anong lotteries, but the ideas gread to other dedsion-making situations. In
the following two decales, behavioral science and cognitive psychology came of age, with the
participation of notable emnomists such as Allais (1953, Chipman (1960, Marschak (1950,
Papandreau (1960, and Smon (1959.

Figure 1. The Decision Process
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Therationa consumer modd is © deeply entwined in economic analysis, and in broad terms
so plausible, that it is hard for many economists to imagine that failures of rationaity could infed
major economic decisions or survive market forces. Nevertheless there isacamulating behavioral
evidence against the rational model. Choice behavior can be dharaderized by a decision process,
which isinformed by perceptions and beli efs based on avail able information, and influenced by affed,
attitudes, motives, and preferences. Figure 1 depicts these dements in the deasion processand their
linkages. A few brief definitions are needed. Perceptions are the amgnition of sensation. | will use
"perceptions’ broadly to include beliefs, which are mental models of the world, particularly
probabili ty judgments. Affect refersto the anotional state of the dedsion-maker, and itsimpad on
cognition of the dedsion task. Attitudes are defined as gable psychologicd tendencies to evaluate



particular entities (outcomes or adivities) with favor or disfavor. Tednicdly, attitudes are often
defined as latent fadorsthat explain the variation in a battery of indicators (most commonly semantic
differentials). The domain of attitudes may be very broad, including for example comparative
judgments, but an attitude itself is a unitary valuation. Preferences are comparative judgments
between entities. Under certain technicd conditions, including completeness and trangitivity,
preferences can be represented by a numericd scde, or utility. Motives are drives direced toward
percaved goals. The cognitive process for dedson making is the mental medhanism that defines the
cognitive task and the role of perceptions, beliefs, attitudes, preferences, and motives in performing
this task to produce achoice.

Neoclasscd emnomics and psychology have radicdly different views of the dedsion-making
process First, the primary focus of psychologists is to understand the nature of these dedsion
elements, how they are established and modified by experience, and how they determine values. The
primary focus of eanomists is on the mapping from information inputs to choice Preferences, or
values, can etreaed for most economic goplications as primitives of the analysis, and the deasion
processas abladk box. The ghorism "Economists know the price of everything and the value of
nothing" corredly charaderizes the discipline's sientific priorities.

Seoond, psychologicd views of the dedsion processare dominated by ideas that behavior is
locd, adaptive, leaned, dependent on context, mutable, and influenced by complex interadions of
perceptions, motives, attitudes, and affed. The standard model in economics is that consumers
behave asif information is processed to form perceptions and beliefs using strict Bayesian statisticd
principles (perception-rationality), preferences are primitive, consistent, and immutable (preference-
rationality), and the aognitive processis smply preference maximizaion, given market constraints
(process-rationality). George Andie (1982 gives a psychologist's view of these diff erences:

"Since ancient times people have tried to understand the nature of value, this is, how events
motivate us. Two kinds of good have been described: what might be cdled visceral satisfadions,
closely associated with the cnsumption of a mncrete objed and usually in the service of an
obvious biologicd nead; and more subtle satisfadions, such as [aqquisition of] knowledge... .
Quantitative description of the value of concrete objeds becane the science of economics. By
restricting its attention to goods that trade in a cah market, this discipline has been able to
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describe striking regularities in how we value these goods. For all the usefulnessthat this may
have had, it has tended to creae aself-contained body of procedures without referenceto the
human motivational processes that acually determine value.”

Is the ladk of attention to the process of dedsion making and formation of values a
fundamental faili ng of economics? If the standard model were always succesgul in explaining market
behavior, and emnomists confined their attention solely to market data, the answer would be no.
Economists might be aiticized for ladk of scientific auriosity, but their discipline would nevertheless
Sit seaurely onitsown bottom. However, accumulating behavioral evidencethat the standard model
fails under some market conditions, and acceerating interest by emnomists in non- market data
obtained from surveys and experiments, makes this lac of attention much more aiticd. Consumers
may be wired dfferently than economic rationdlity in the sense of the standard model requires. While
the consumer's wiring may produce patterns of market behavior that in many cases can le
approximated well by the standard model, when we gproadh the consumer from a different angle,
asking dired and unusual questions about beliefs or values, we find aarming variations from the
standard economist's gory. All these goparently normal consumers are reveded to be shellsfilled
with books of rulesfor handling spedfic cognitivetasks. Throw these people a airve ball, in the form
of aquestion that failsto fit astandard heuristic for market response, and the esential "mindlessness'
of the organism is reveded. For most economists, thisis the plot line for aredly terrifying horror
movie, a heresy that cutsto the vitals of our professon. To many psychologists, this is a description

of the people who walk into their laboratories ead day.

Economic Rationality and the Sandard Model

| will cdl a mnsumer Chicago man if he conforms to the standard economic model of
perception, preference, and processrationality, since the postulated behavior includes the ubiquity
of maximizing behavior assciated with Bedker (1993 and the structure of beliefs asociated with

Lucas (1987). Chicago man is asciated with one-way flows from perceptions and tastes to the



cognitive task of preference maximization, corresponding to the heavy arrowsin Figure 1. | have
four observations on the Chicago-man mode!:

® |t is convenient. With additional assumptions, it leads to straightforward and handy
procedures for empiricd demand analysis and benefit-cost analysis. It has been an important
tool for economic analysis and policy.

® |t is successful. In applicaions ranging from assessng the opportunities for arbitrage in
financial markets to the design of incentive schemes in contrads, it charaderizes the mogt
salient aspeds of behavior in markets.

® |tisunnecessarily strong. Many of the cre objedives of economic analysis are atainable
with wedker forms of rationality that relax perception-rationality, and permit some important
deviations from preferencerationality (e.g., mutable preferences) and processrationality (e.g.,
bounded rationdity). Both users and critics of the model sometimes interpret it in unnecessarily
regrictiveways. For example, immutabili ty of preferences does not imply that consumers are
unaffeded by history or incgpable of leaning, but only that preferences develop consistently
following a"rationa" template.

m |[tisfalse. Almogt all human behavior has a substantial rational component, at least in the
broad sense of rationdity. However, thereis overwhelming behavioral evidence against aliteral
interpretation of Chicago-man as a universal model of choice behavior.

So what isit with ecnomists and Chicago man? Why isit that when economists are confronted with
behaviora evidence againgt this model, they shuffle their fee, mumble excuses, and go on doing what
they have been doing? | believe the answer is more complicaed than saying Chicago man isthe stred
lamp under which economists sach for the truth, or even that it is the "anvil on which intellecual
postions are hammered out.” If one looks at the history of the ancept of rationality, one seestwo
digtinct ideas. Thefirst, which might be termed 12h Century choice theory, is immed upin a quote
from a principles textbook by Frank Taussg (1912:

"An objed can have no vaue unlessit has utility. No onewill give anything for an article unless
it yield him satisfadion. Doubtlesspeople ae sometimes foolish, and buy things, as children
do, to please amoment's fancy; but at least they think at the moment that there is awish to be
gratified."

In this view, preference maximizaion is a synonym for choice Preferences may be volatile ad

context dependent; what is missng from this theory is an explanation for the processthat generates
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thisvolatility. Thisview of rationality is virtually irrefutable until one starts to restrict and codify the
manner in which preferences dift with experience in subsequent choice occasions. What is useful
to noteisthat amost al of the dements of economic demand analysis, and of benefit-cost analysis,
can ke obtained by assuming little more than this. Suppose mild stationarity assumptions, so that the
digtribution of preferences in the popuation remains unchanged even though the preferences of eah
individual are volatile; cdl this ochagtic rationality. A theory of social choicethat looks only at the
digtribution of outcomes, and not the names of redpients, handles individual preferencevolatility in
the same way that it handles heterogeneity in preferences aaossindividuals, seseMcFadden (1981,
1997. Thus, rationdity in an ealy, broad sense is aufficient to acammplish major objedives of
economics, while avoiding some of the invariance properties in later restrictions and codificaions of
the Chicago- man model that are so easly refuted experimentaly. Unfortunately, stochastic
rationality is no panacea it cannot explain cognitive anomalies that correspond to shifts in the
digtribution of preferences, nor isit immune to experimental refutation. For example, it impliesthe
potentialy refutable regularity property that a choice probability cannot rise when the dhoice set is
expanded.
The second historicd ideais the picture of the consumer codified in the 20th century and

elegantly summarized (with italics added) in Debreu (1959:

" A commodity isagood or aservice ®mpletely spedfied physicdly, temporally, and spatially.

For any economic ggent a cmplete plan of adion (made now for the whole future) is a

spedfication for eady commodity of the quantity that he will make avail able or that will be made

available to him."
Debreu's consumer is postulated to choose his complete plan to maximize primitive rationd
preferences. The Debreu view of the amnsumer israther Calvinistic: behavior is preordained by the
consumer's geneticdly determined preferences over aternative life curses. Thisis not a perspedive
that most behaviorists will find appeding. However, note what it accomplisnes. It alows very
complex patterns of experience and leaning, although in light of the consumers postulated
omniscience, perhaps we should cdl it verification or expresson rather than learning. Because

commodities can ke contingent on future events, the theory provides a complete theory of behavior
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under uncertainty. The whims of 19th Century utility theory are ruled out; apparently volatile and
context-dependent current preferences are smply projedions of immutable strategic preferences
Because we can never measure dl the apeds of the complex life-course objeds the consumer is
choosing among, we ae never sure whether what appeasto beirrational behavior in some limited
time window is not part of an overarching rationality, a grand strategic design. Dedon &
Muellbauer (1980 draw out a different implicaion on the nature of commodities:

"The [preferencel axioms are defined over some field of choice In the usua presentation
individual purchases of commodities are objeds of choice In principle, choice muld be
exercised over a much wider field, for example, over different life-styles, eat embodying a
preferencesystem of itsown. Asit is, we shall interpret "commodities’ rather widely, leaving
the way open for applicaion to leisure doice intertemporal choice, social choice, and so on.
Even 50, a dea definition can be important in pradicesncetwo apparently similar choices may
in fad be very different if there ae unrecognized components.”
Thus, commodities can be mmplex objedsthat have broad ethicd and social aspeds as well as more
conventional physicad ones. With this interpretation, propositions sich as"If 1 go bankrupt, | will
lean to enjoy the amplelife’ can be interpreted as aspeds of objedsin the field of choice We may
fail to measure d aspeds of commodities, and apparent fallures of rationality may arise from
unrecognized but salient differences in the objeds of choice

There are very few irregularities or volatilities in observed behavior that could not be
explained away by a @mbination of arationa template for preferences and unrecognized aspeds of
commodities. However, the Debreu-Deaon-Muellbauer view of rationality does impose invariance
properties on preferences that in combinaion with other assumptions beacome apowerful restriction.
Its most serious limitation for a behaviorist is that its panoramic view of the consumer provides an
unsuitable platform for understanding the process of leaning and adaptation.

The Chicago-man model in its most commonly used form is a speadalizaion of the
Debreu-Dedon-Muedllbauer view of rationality in which commodities are restricted to market goods
without socia or ethicd aspeds, and the tempora structure of preferences is tightly restricted.
Stripping away the robust fegures of the éstrad version makes Chicago man a powerful but brittle

modd that is vulnerable to behavioral attadk. Economic opinion spans the spedrum from those who
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believe Chicago man is the litera truth to those who believe that failures of rationality appea
systematicaly and predictably in economic dedsons. However, | believe that most economists think
rationality in one of its more fundamenta and robust formsisvalid, and think of Chicago man as an
abgtradion or gpproximation to thisform of rationdity. They do not redly exped the gproximation
to work perfedly, and they do not interpret evidence ajainst the gproximation as necessarily
evidence gaing the fundamentals. Perhapsthisis a sensible way to approad economic analysis, but
it may blind emnomists to behavioral evidencethat chalengesrationality at a more fundamental level.
One implication of these mmmentsisthat economic rationality has many lives, and will not be felled

by the silver bullet of asingle experiment.

The Psychology of Decision-Making

Psychology has developed a variety of theories and techniques for studying the process of
decison-making, including deasion delay times, and subjed reports before, during, and after
dedsions are made, and has acaimulated a large body of experimental evidence on the
deasion-making process The lealing reseach paradigm has been the focus of Amos Tversky and
Danny Kahneman on experimental study of cognitive anomalies: circumstances in which individuals
exhibit surprising departures from rationality. This work has both fascinated and dismayed
economigts; it has been like watching master carpenters construct the scafold for your hanging. The
studies $row that individuals faced with deasion-making tasks in carefully constructed experimental
settings often exhibit behavior that isincongstent with the Chicago-man model: deasion makers have
trouble handling information and forming perceptions consstently, use deasion-making heuristics that
can fail to maximize preferences, and are too sensitive to context and processto satisfy rationality
postulates formulated in terms of outcomes. Cognitive anomalies are most apparent for choice
among formal lotteries where probabili ty judgments are aitica, but also appea in "risk-freé' choice

problems.® Hereis Tversky's (1977 own commentary on these results:

3. Some degreeof uncertainty surrounds any decision, due to uncertainty about the dtributes of alternatives, conditi ons under which
delivery will ocaur, andindirect social and strategic impli cations of the choice.
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" .Daniel Kahneman and | have studied the cognitive processes underlying the formation of
preference and belief. Our research hes $rown that subjedive judgments generally do not obey
the basic normative principles of dedsion theory. Instead, human judgments appea to follow
certain principles that sometimes lead to reasonable answers and sometimes to severe and
systemetic arors. Moreover, our reseach shows (Tversky & Kahneman, 1974 Kahneman &
Tversky, 197%) that the aioms of rational choice ae often violated consistently by
sophisticated as well as naive respondents, and that the violations are often large and highly
persigent. Infad, some of the observed biases, such asthe gambler's fallacy and the regresson
fallagy, are reminiscent of perceptud illusons. In both cases, one's original erroneous response
does not lose its apped even after one has leaned the corred answer.

To gan a perspedive on this reseach, it is useful to draw some pardlels between
deasion-making and vison. Figure 2 is a smplified map of the wine-producing region around
Bordeaux. Bordeaux appeasto be doser to St. Emillion than to Margaux. However, the reader will
immediately reagnizethat thisisthe dasscd Muller-Lyer opticd ill usion in which the distances are
actualy the same. Even after you are told this, St. Emillion looks closer. Could thisillusion affea
behavior? Infad, St. Emillion is more aowded than Margaux, perhaps due to other wine-lovers
illusions, but | doubt that anyone would claim that thisis due to massmisreading of maps. Welean
to be suspicious of our perceptions. We may see things cock-eyed, but we alopt conservative
behaviora drategies, such as making it arule to always measure distances on the map, that prevent
us from deviating too far from our self-interest.* Does this mean that there is, after all, a saving
remnant of rationality? In the broad sense of rationality, perhaps .

One can lean a grea ded about how visual information is processed by studying the
breddown regions where opticd ill usons ocaur, and draw from this lessons for how "normal" vision
operates. Clealy a qude "what you see is what a canera sees' model of vision is fase
Nevertheless if your are trying to predict how people read¢ when driving, the aude model may be
a better platform for forecasting than the library of opticd illusions. | once aked Tversky if he
thought choice behavior was smilar to vision, in that one @uld induce ®gnitive illusions under

spedfic drcumstances, but for most human adivity cognition is acceptably rational. He replied that

4. Recognizing and compensating for one’s limits are call ed meta-cognition and calibration.
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his experiments on cognition were like experiments in vision, concentrating on the breskdown region
that reveds how we ae put together. He said that these experiments were not designed to be
representative of al behavior, and should not in themselves be interpreted as broadly predictive. He
went on to say, however, that he saw little evidence from the research on cognition that would
suggoest that human thought is ever sufficiently divorced from context and processto producethe

global invariances required by ecnomic rationality.

Figure 2. Roadsin the Wine-Producing Region near Bordeaux
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The experimental results from psychology have not been codified into a "standard model” for
behavioral dedsion theory; and many psychologists would argue it is not possble or useful to
construct such a model. Nevertheless it is possble to identify some of the mgjor feaures of a
psychologicd view of dedsion-making. Referring to Figure 1, the cantral element is the process by
which the aognitive task is defined and elements uch as perceptions and attitudes enter. Attitudes
and affed are major fadors in determining motivation and the structuring of the agnitive task.
Attitudes and affed also influence perceptions. Finally, there may be feedbads, depicted by light

arrows in Figure 1, from processand choice to attitudes and perceptions, as the dedsion-maker
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reconciles and rationalizes trial choices. Preferences may play arole in the psychologicd view, as
may maximization, but they compete with other heurigtics for defining and solving the @gnitive task.

Psychologists make asharp dstinction between attitudes and preferences. In this view,
attitudes are multi-dimensiona, with no requirement of consistency aaossattitudes. Preferences are
viewed as congtructed from nore stable dtitudes by a ontext-dependent processthat determines the
prominence given to various attitudes and the tradeoffs between them; see Kahneman, Ritov, &
Schkade (1998 and Payne, Bettman, & Johnson (1992. Tednicdly, a utility index can be
interpreted as an attitude scde, and may be defined over abroad field of objeds, not just concrete
outcomes. The hypothesis that a utility index is less sable than other attitude scaes has osme
plausbility in light of experimental evidencethat cognitive anomalies arise in forming trade-offs, but
it isdifficult to formulate and test this hypothesis stisfadorily becaise there is no consensus on what
the stable dtitudes are, and becaise dtitude scdes that have been proposed sean themselves to be
sengitive to context. At bottom, the differences between psychologists and eamnomics on the
attitude/preference dimenson are dmost theologicd: the psychologists dedsion-maker is driven by
many demons, the eonomists dedsion-maker by the one "devil that made me do it".

Choice tasks are distinguished by their complexity and familiarity, from quick and largely
automeatic or impusive dedsions on one hand to complex, planned dedsions on the other; seeAzjen
(1987), Garling (19921998. An example of an "automatic" dedsion is choosing to change lanes
when driving. An example of a"planned” deasion, which may also contain "impulsive”" elements, is
choice of occupation, where the dternatives have to be dicited or creded, and the task requires
problem-solving to clarify attributes and goals. Psychologists emphasize the importance of affed on
dedsions, with emotion ot only inducing "hot" or "impulsive" dedsions, but also coloring
perceptions; seeLowenstein (1996.

There may be feadbadks from the dedsion processto perceptions, particularly through affea
and attitudes, with perceptions beaoming an instrument to fadli tate the cognitive dedsion process
Svenson (19791996 describes a dedsion processin which smple heuristics are used to produce a

preliminary choice, using markers and editing to smplify and group information; see Kahneman &
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Tversky (1979 and Coupey (1994. Then, the dedsion-maker engages in a processof differentiating
the test choicefrom the alternatives, through an internal dialogue in which ambiguity about tastes is
resolved so that feaures where the test choice has an advantage ae anphasized, through sharpening
of perceptions of the favorable dtributes of the test choice and unfavorable atributes of aternatives,
and through restructuring of the dhoicesituation by adding or resurreding aternatives. There may
also be mnsolidation of perceptions following choice, to reduce dissonance and promote
development of rules and principles for future dedasions.

Outdgde ardatively narrow domain where dhoices are driven by the goal of satisfying viscera
neads, psychologists argue that dedsions are often the result of applicaion of attitudes and mord
principles. In this view, humans often approach dedsions as problem-solving tasks, seeking
exemplars that suggest simple doice rules and reduce mgnitive dfort; see Payne, Bettman, &
Johnson (1992. Eveninthe emotiona redm, where "out of control” behavior appeas anything but
rationd, affed may operate, internally and externaly, as a deviceto promote self-interest; see Frank
(1990. Theproverb"Lean to complain without suffering” ill ustrates use of a meta-rational rule for
manipulation of affed.

Psychologists use the terms problem-solving, reason-based, or rule-driven to refer to
behaviora processesthat override wst-benefit cdculations, relying instead on principles or analogies
to guide choice Drazen Prelec (1991 distinguishes the this view of deasion-making from
utili ty-maximization models by the cognitive processes involved: "Dedsion analysis, which codifies
the rational model, views choice & a fundamentally technicd problem of choosing the murse of
action that maximizes a unidimengional criterion, utility. The primary mental adivity is the reduction
of multiple &tributes or dimensions to a single one, through spedfication of value trade-offs. For
rule-governed adion, the fundamental dedsion problem is the quasi-legal one of constructing a
satisfying interpretation of the choice situation. The primary mental adivity involved in this process
is the exploration of analogies and dstinctions between the aurrent situation and other canonicd
choice situations in which a single rule or principle unambiguously applies.” Prelec goes on to

conclude: "The purpose of rules must be derived from some weaknessof our natural cost-benefit
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acoounting system, and one might exped to find rules proliferating in exadly those choice domains
where anatural utili tarianism does not produce satisfadory results.”

Prelecidentifies stuations where ast-benefit cdculations get into difficulty as ones where
there is a mismatch between cost and benefits in terms of time, saliency, or scde. Consider the
guestion of whether to fasten one's ®a belt when driving. A Chicago-man at the start of atrip will
compare the time-cost of buckling up with the probabilities of avoiding injury, given driving
conditions. The difficulty with the utili tarian cdculation is that one is trading off a small immediate
time cost against an improbable large future lossthat is difficult to anticipate and evaluate; see
Fredrickson & Kahreman (1993, Kahreman, Fredrickson, Schreiber, & Redelmeier (1993,
Lowenstein (1988, and Lowenstein & Schkade (1998. This credes a saliency mismatch where
errorsin handling uncertainty or evauating the tradeoff between minor inconvenience now and injury
in the future may leal to tadicd choices that clealy contradict strategic self-interest. A "sensible
sdf" might dedde that this cdculusistoo tedious, or too prone to migudgment, and adopt the rule
"dwaysfagten your sed belt". Going further, sea belt laws can be interpreted as ocia recognition
that rules are needed to override deficient individual cost-benefit caculations.

There is nothing in rule-driven behavior per se that is inconsistent with the
Debreu-Deaon-Muellbauer view of the eomnomicdly rational consumer; rules may smply faali tate
the mnsumer's life-course strategic preference maximization. This could be true even if rule-driven
behavior is apparently inconsistent with the Chicago-man model. For example, suppose you look
whether consumers buckle up on trips of various descriptions. Y ou might be led to conclude tha
consumers areirrationd, either overestimating small probabili ties because they aways buckle up, or
underestimating them because they rarely buckle up. However, strategicdly optimal behavior will
appea tadicdly non-optima predasaly when the purpose of strategy isto avoid tadicd dedsions that
have dangerous long-run implications.

The psychologicd view of rule-driven procedures is that they come not from overarching
strategic rationality, but rather are leaned via the processin which children aaquire self-control,

leaning to delay gratification, until in normal adults ssme degreeof abstinence and control becomes
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anendinitsalf. Processes of precommitment, particularly adoption of rules or principles, become an
important part of behavior. Conduct in an abstrad choice situation is likely to be determined by
dedding which principles gpply. In thisview, thereis no reason for choicesin different situationsto
be mutually consistent.

To test for the presenceof rule-driven behavior, an experiment you can try at home isto ask
afriend for the payment they would require today to give up their right to vote (WTA) in the next
eledion, and alternately the maximum poll tax they would pay today to have the right to vote (WTP)
in this eledion. For most people, WTA is much larger than WTP. A utilitarian rationaization,
requiring that ead individual's indifference arve be kinked at one vote no matter what his
circumstances, is implausible. A more plausible explanation is that consumers are guided by two
principles, "voting is an fundamenta entitlement; you should not have to pay for it", and "it isimmoral

to sall afundamental entitlement”.

Sincemany of the feaures of the psychologicd views of dedsion making just described are
rooted in the work of Kahneman and Tversky, | will cdl this view the K-T man. Beyond the obvious
scientific question of where the truth lies between Chicago man and K-T man, there is a natura
guestion for ecmnomigtsto ask: How degoly do cognitive anomaliesinfed economic market behavior
and economic data, and how much of the alifice of ecnomic analysis, particularly demand
forecasting and projed evaluation, can be preserved? The answer will depend criticdly on how
rationdlity fails. It is possble that the standard model of rationality works well in some
circumstances, where repetition and the experience of market rewards train consumers to adopt
behavior rulesthat are consistent with rationality. It is also possble that consumers conform to the
rational model at some points in the deasion process but not in others. For example, it may be the
case that perceptions are particularly susceptible to cognitive illusions, but the evolution of
preferences follows a rational template. In this case, behavior may be inconsistent with the
Chicago-man model, even in some market situations, but fundamentals exist that form a basis for

eqnomic analysis.
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Effect
CONTEXT:
Anchoring
Context

Framing
Prominence

Saliency
REFERENCE POINT:
Asymmetry
Reference point
Status Quo/Endowment
AVAILABILITY:
Avail ahility
Certainty
Foca
Isolation
Primacy and Recency
Regresson
Representativeness
Segregation
SUPERSTITION:
Credulity
Digunctive
Superstition
Suspicion
PROCESS
Rule-Driven
Process
Temporal
PROJECTION:
Misrepresentation
Projedion

Table 1. Cognitive Anomalies
Description

Judgments are influenced by quantitative aes contained in the statement of the dedsion task
History and presentation of the dedsion task influence perception and motivation

Equivalent lotteries, presented dfferently, are evaluated dfferently
Theformat in which adedsion task is gated influences the weight given to different aspeds

Subjeds areinconsistent in seleding and weighting the information judged salient to a dedsion task

Subjeds $ow risk aversion for gains, risk preferencefor losses, and weigh losses more heavily
Choices are evaluated in terms of changes from an endowment or status quo point
Current status and history are favored relative to alternatives not experienced

Responses rely too heavil y on readily retrieved information, and too littl e on background information
Sure outcomes are given more weight than uncertain outcomes

Quantitative information is retrieved or reported categorically

The dements of a multi ple-part or multi-stage lottery are evaluated separately

Initial and recantly experienced events are the most easily recall ed

Idiosyncratic causes are attached to past fluctuations, and regresson to the mean is underestimated
High conditional probabiliti es induce overestimates of unconditi onal probabiliti es

Lotteries are decomposed into a sure outcome and a gamble relative to this sure outcome

Evidencethat supports patterns and causal explanations for coincidencesis accepted too readily
Consumers fail to reason through or accept the logical consequences of actions

Causal structures are attached to coincidences, and "quasi-magical" powers may be attributed to goponents
Consumers mistrust offers and question the motives of opponents, particularly in unfamiliar situations

Behavior is guided by principles, analogies, and exemplars rather than utilit arian calculus
Evaluation of outcomesis nsitive to processand change

Time discounting is temporally inconsistent, with short delays discounted too sharply reative to long delays

Subjeds may misrepresent judgments for real or perceaved strategic advantage
Judgments are altered to reinforceinternally or projed to ahers a self-image
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2. EXPERIMENTAL EVIDENCE ON RATIONALITY

I will summerize some of the evidencefor the anclusion that the Chicago man model is false,
and offer my own assessment of the sources, scope, and significance of this failure. There ae
excdlent surveys of behavioral dedasion theory by Camerer (1999, Madina (1989, Rabin (1997,
and Thaler (1991); to reduce overlap, | abbreviate my discusson of the aeas of choice under
uncertainty and behavior in games which are anphasized in these surveys. Table 1 lists mgor
cognitive anomalies, and gves a cgsule description of ead. Calli ng these phenomena "anomalies’
does not necessarily mean that they are uncommon, or that they are inconsistent with rationality at
some level of abstradion.

Thetext expands $me of the descriptions in Table 1 that are incomplete and overly general.
Theligt isdivided somewhat arbitrarily into four mgor areas deding with information processng and
formation of perceptions (Context, Reference Point, Availability, and Superstition) and two magjor
areas deding with the processof structuring the agnitive task (Processand Projedion). Thelist is
incomplete, and has considerable overlap. For example, prominence, availability, and status quo
effeds may all be manifestations of a phenomenon that lessaccessble information is discounted or
ignored; tempora and rule-driven anomalies are two faces of the ways humans ded with time

perception and delayed gratification.

CONTEXT EFFECTS

The anomalies in this group arise becaise the presentation of information influences how it
isprocesed. Framing refersto the format in which alternatives, particularly lotteries, are presented.
InaKahneman & Tversky (1989 experiment, subjeds are told that a new disease is expeded to Kill
600 people, and then given the doice between dternatives A and B in the table below, or in asecond

experiment, between alternatives C and D:

Experiment 1 (N = 152 Choice | Experiment 2 (N = 155 Choice
A: C:

200 people saved 2% 400 people die 2%
B: D:

600saved with probability /3  28% 0 de with probability 1/3 8%
0 saved with probabili ty 2/3 600 de with probability 2/3

The alternatives A and C have identicd outcomes, as do the dternatives B and D. Nevertheless

changing the frame from lives saved to lives lost significantly alters choice The cnclusion of
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Kahneman and Tversky is that humans think differently about gains and losses from the status quo,
and if one frames a dedsion task in away that aters the percaved status quo, then one can ater
choicebehavior; see éso Tversky & Kahneman (1981 and Sonnemans, Schram, & Offerman (1994).

Context refers more generally to the airrent and historicd setting in which a dhoiceis offered.
For example, Smonson & Tversky (1992 report an experiment involving microwave brands A and
B, and a more expensive model A’ of brand A. They found that the proportion of consumers
choosing A was higher from the dhoiceset {A,A’,B} than from the dhoiceset { A,B}, aviolation of
the regularity property of stochastic preference maximizaion. Apparently, the presence of the
expensive model A’ in the dhoice set made A appea to be abargain, and thus more dtradive; see
also Huber, Payne, & Puto (1982. Unlike the canonicd setting for rational choice the consumers
inthese experiments are presented with aternatives that in themselves involve uncertainty about their
true dtributes. Consumers are facal with the statisticd exercise of drawing inferences about these
attributes. Context effeds might appea asthe result of such inference, even if information processng
is "rationa". For example, in choice anong appliances, consumers are avare that priceis usualy
correlated with quality, but that brands of a given quality may aso vary in price Observed price
alone is not sufficient to identify the quality of a product, and whether it is a bargain at this price
Additional information, such as the information that the manufadurer of A sells another model A’
with more feaures at a considerably higher price, might lead the cnsumer to infer that A isin fad
abargain. Smonson and Tversky anticipated this problem, and circumvented it by giving consumers
a caalogue to rea at the start of the experiment that contained information on all the gopliance
brands. Thustheinformation available to the amnsumer remains the same, even when the doice set
isatered. Then, the experimentsindicae that the inconsistencies that consumers $ow arise because
the mntext alters the saliency of avail able information.

In arelated finding, Tversky, Sattath, & Slovic (1988 show that the dedsion format can
change the prominence given to different attributes of alternatives. In choice anong products, price
is given more weight in a dired choice task than it is when consumers are aked to speafy an
attribute level (such as price) that makes two aternatives indifferent. The preference reversal
phenomenon in choice anong lotteries may arise from the dfed of format on prominence see
Dequie (1993, Grether & Plott (1979, Madina (1989, and Tversky, Slovic, & Kahneman (1990.
Obvioudly, marketers can frame their presentations to take alvantage of such systematic biases.

Anchoring describes a family of effeds observed in many psychologicd studies of beliefs
about uncertain quantities, such as the length of the Amazon or the height of the tallest redwood; see
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Tversky & Kahneman (1974. Subjedsinthese sudesare asked to judge whether a particular value
(the anchor) is higher or lower than the uncertain quantity, before stating their own estimate. A
robust result isthat subjeds gart fromthe anchor, and fail to adjust fully to their base beliefs, so that
their estimates are pulled toward the anchor. Even an explicitly uninformative prompt, such as the
output of arandom device can operate & an anchor. The usual explanation for the phenomenon of
anchoring isthat the axchor value aedes, at least temporarily, the posshility that the quantity to be
estimated could be nea thisvaue. It is possble to construct models of rational anchoring in which
subjeds behave & Bayedan statisticians who trea the anchor as a datum that with some probabili ty
is valid and can be used to updete aprior distribution of possble values. However, the fad that
anchoring occurs even when the anchor value is explicitly random indicaes that much of the dfed
comes from how humans handle uncertainty, rather than from rational statisticd processng of
information.

In an experimenta study analyzed by Green, Jacowitz, Kahneman, & McFadden (1996,
anchoring effeds were investigated for both estimation tasks and public projed valuation tasks. An
initial sample of subjedswere aked unprompted open- ended questions. Then a seaond sample was
recuited, and asked referendum (yes/no) questions as to whether their estimates exceal spedfied
anchors; the anchors were picked by experimenta design from speadfied quantiles of the first sample
responses. The finding was that, compared to the first sample, the axchoring provided by the
referendum cue value increased minority "Y es/No" responses (e.g., an anchor corresponding to the
90 percent quantile of the open-ended responses would yield 20 percent rather than 10 percent "Yes'
referendum responses). Consequently, anchors locaed in the upper tail of a skewed dstribution of
unprompted open-ended responses produce adramatic upward shift in the goparent distribution of
responses when it is deduced from referendum data done.

A large panel study, the Asset and Hedth Dynamics of the Oldest Old (AHEAD) survey, is
tracking the eonomic and hedth status of elderly households. To reduce serious non-response
problems, consumers who respond "Dont Know" to eanomic questions are asked to give "Y es/No"
responses to an unfolding series of values that bradket the individual's economic value. This
elicitation procedure, cdled the unfolding bracket method, is very successul in increasing response
rates, but responses may be influenced by anchoring effeds. Hurd et al (1997 analyzed an
experimental module in this survey that varied the levels and sequence of prompts, and found that
there is indead economicdly significant anchoring, with estimated mean household consumption

varying by as much as afador of two depending on the sequence of prompts. Hurd (1998 finds
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significant anchoring in a smilar experiment conducted in a pane of consumers appracing
retirement. These studies conclude that except for idiosyncrasiesin tasks caused by responses at focd
points, anchoring effeds are systematic and largely predictable acossa spedrum of tasks, ecnomic
and non- economic. The studies recommend varying anchors by experimental design so that their
impad can be identified and compensated for.

I n addition to ecnomic household surveys where one would exped to see anchoring effeds
very smilar to those found in psychologicd experiments, anchoring may affed market transadions
involving complex commodities. For example, houses and automobiles are typicdly sold by
bargaining, starting from initial price quotes. It would be surprising if perceptions were not colored
by the initial quote. Animplicaion for ecnomic analysisis that one should be caitious in taking

market data & facevalue in projed evaluation.

REFERENCE POINT EFFECTS

A reference point is a base position or alternative from which changes are as®s®d. In
particular, in consumer behavior under uncertainty, the reference point is the consumer's position
before entering the market for lotteries. For a dasscadly rational economic consumer, only find
alocaions matter, and the reference point is irrelevant. However, Kahneman & Tversky (1979
1984) find that in choice among lotteries, the pain of marginal losses apparently exceedls the benefit
of comparable gains. Consequently, consumers display |oss aversion, leading them to rejed some
aduarially favorable lotteries even at small scde, contrary to the implicaions of expeded uility
maximization. Another interpretation isthat the consumer gives the status quo a privileged position,
and may refuse to trade avay from it. Thiseffed also appeas when there is no uncertainty, in the
form of a gap between willi ngnessto-accet (WTA) lessof a commodity and willi ngnessto-pay
(WTP) for more of this commodity, starting from the mnsumer'sinitial position. Thaler (1980 cdls
this the endowment effect; see déso Kahneman, Knetsch, & Thaler (1991) and Samuelson &
Zekhauser (1988.

Experiments by Thaler & Johnson (1990 and Kahneman, Knetsch, & Thaler (1990 establish
that endowment effeds are not only pervasive and substantial, but also almost instantaneous, so that
they are not coming from sentimental attacdhment to long-term possessons. There ae e@nomic
fadorsthat will i nduce some differences between WTA and WTP, arising from diminishing marginal
rates of subgtitution or from income dfeds. However, the magnitude of the exdowment effed and

feaures built into the experiments eliminate these & plausible explanations.
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One of the implications of the endowment effed is that consumers will refuse to trade avay
from an endowment point for arange of relative prices. Asa onsequence, fewer market transadions
will ocaur than the usual cdculus of marginal utilities would suggest. There ae some mnventiona
economic aguments for a paucity of transadions. the transadions cost of monitoring and completing
small trades, and asymmetric information, or fea of asymmetric information, between traders. If
market trades are viewed as having uncertain outcomes, above and beyond lottery risk, due to the
potential perfidy of trading partners, then there ae "rational” reasons to avoid trades that promise
only modest gains. The reference point effed for lotteries, the endowment effed for "risk-free€
objeds, and mistrust of trades may all be faces of the same processof leaning to be suspicious of

market offers.

AVAILABILITY EFFECTS

The anomaliesin this group arise from the way humans processinformation to form beliefs.
Tversky & Kahneman (1971 and Kahneman & Tversky (19731982 have documented several
persstent errorsthat are made in handling probabilities. a representativeness effed in which subjeds
fall to use Bayes law, and insteal overestimate the unconditional probability of an event A when the
conditional probabili ty of A given B is high, even though the probability of B islow; an availability
effed in which consumers placetoo much weight on easily accessble or salient information, and too
little on base rates, and fail to account properly for sampling variation; and aregression effect in
which subjeds interpret observed changes as idiosyncratic shifts in the underlying structure rather
than random fluctuations, and fall to anticipate regresson to the mean. These biases appea to cary
over to choicedtuationswhere consumersinfer propertiesof the dternatives from their presentation;
seeKahneman, Slovic, & Tversky (1982.

Severa other cognitive illusions are related to the dfort required to retrieve various pieces
of information; these might all be referred to as availability effeds. Examples are primacy and
recency effeds, in which initial or most recent experiences are more realily recdled than ones in
between, saliency effeds in which the information that seems most relevant at the moment is
overemphasized relative to ather information, and status quo effeds in which historicd experience
ismore exsily retrieved than hypotheticd alternatives. Framing and anchoring phenomena may be
related to avail ability as well, with the question itself providing immediately accessble information.
The possble impads on emnomic survey responses are obvious: information on socia seaurity

income is more accesble than asst income, so the former may provide an internal anchor for the
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latter; beliefs about mortdity may be unduly influenced by the ages attained by relatives and friends,
to the exclusion of baseline information from life tables; recent changes in hedth status may be
weighed too heavily in predicting future hedth status, with insufficient al owance for regresson to
the mean.

Focal effects ocaur when categoricd approximations are used to minimizerecdl and reporting
effort; seePoulton (1989 1994. Mentally, we may retrieve quantitative memory via aseries of
referendum queries, or even organize quantitative information in a hierarchicd, caegoricd format,
so that foca responses are more available than non-focd ones. Open-ended responses on many
economic variables exhibit the focd phenomenon, with responses piled upat rounded off numbers.
For example, travel times are usually reported in five minute intervals, willi ngnessto pay for a public
good in multiples of $5, etc. Hurd et al (1997 found in AHEAD datathat focd responses are more
common among the aognitively impaired, and that the probabili ties of giving focd responses are
correlated aaoss questions.®> The focd response phenomenon can have significant impads on
analysis of emnomic data. Sincefocd regponses concentrate & rounded-off dollar amounts, growth
or inflation are cgtured mostly through switches between focd points, rather than margind
adjustments. "No change" may be afocd point in expedations questions. Focd effeds interad with
context, as changing reporting periods or units changes the natural focd points.

Let (X;,p%,Pp; % »fx ) denote alottery that has payoff x with probability . By convention,
omit x,,p, if X, = 0, and omit p, if p, = 1. Then the lottery that pays $100with probability 0.4 and
zero atherwise is denoted (100,0.4), and asure payoff of $100is denoted (100). There ae anumber
of cognitive anomalies spedfic to evaluation of lotteries. The dassc anomaly is the Allais paradox,
ilfustrated by the following experiment of Kahneman & Tversky (197%).

Experiment 1 (N =95) Choice | Experiment 2 (N =95) Choice
A: C:

Lottery (400Q0.8) 20% Lottery (400Q0.2) 65%
B: D:

Sure (3000 800 Lottery (300Q0.25) 35%

A statisticdly significant number of subjeds choose B over A and C over D. Expeded uility

maximization using the objedive probabilities and a utility of outcomes v(x) scded with v(0) =0

6. Cognitive impairment is measured using a battery of questions to test several domains of cognition: immediate and delayed word
recall, counting backwards, and reming o pubic figures, dates, and objects; seeHerzog & Wallace (1997). No attempt is made
to distinguish physical and psychological sources of impaired cogniti ve performance.
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impliesfrom the first experiment that v(3000/v(4000 > 0.8 for a majority of subjeds. The second
experiment implies the opposite inequality for a maority of subjeds, a cntradiction of the
substitution axiom in von Neumann-Morgenstern utility theory.

A stylized summary of choice behavior among lotteries, deduced from this experiment and
others, isthat consumers display (i) areference point effed, evaluating lotteries as changes from a
reference point that may be sensitive to framing, (i) an asymmetry effect in which the mnsumer is
more sengitive to losses than to gains, displaying risk aversion for gains and risk seeking for losses,
(iii ) a certainty effect in which sure outcomes are overvalued relative to lotteries, (iv) anisolation or
cancellation effect in which common aspeds of dternative lotteries are ignored when they are
compared, and (v) a segregation effect in which a riskless component of a lottery is evauated
separately from the risky component.

Kahneman & Tversky (197%) and Tversky & Kahneman (1992 have formulated a partial
theory of risky choicethat acommodatesthese experimental findings; they cdl this prospect theory.
Thistheory postulatesthat choiceis achieved by maximization of a weighted value function of gains
and losses. The shape of the value function conforms to the asymmetry effed. The weighting
function overweights improbable events and underweights probable events. An important
psychologicd part of the theory is that consumers first engage in an editing processthat determines
the reference point and the perception of lottery outcomes as gains or losses. Segregation and
isolation effeds leal to different evauations of lotteries that mix positive and negative outcomes from
those that have only non-negative (or non- positive) outcomes. Prosped theory is partial in that it
does not spell out except via aneadotes the operation of the editing processto determine the aiticd
reference point and the perception of lotteries, particularly complex or multi-stage lotteries.

Let v(x) denote the value function and m(p) the weight function from prosped theory, with
v(0) = 0. The operation of the theory can beillustrated by application to an experiment reported by
Tversky & Fox (1999. Thetable below givesthe median net willi ngnessto-pay W(X,P) for alottery
that pays X with probability P, and zero otherwise; X can be ather positive or negative. The
experimental results gow the ssymmetry effed, with risk aversion for gains and risk seeking for

losses, reversed for small probabili ties due to overweighting.
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Probability Gain Loss

Low w(1000.05) =14 wW(-1000.05) = -8
(E Payoff = £5) (risk seeking) (risk aversion)

High w(1000.95) =78 wW(-1000.95) = -84
(E Payoff = £95) (risk aversion) (risk seeking)

Kahrneman and Tversky argue that when asked to pay a net amount W for alottery (x,p), consumers
segregate the cetain payment W and the lottery, evaluating ead in isolation, without adjusting their
reference point for the payment W. Thus, an offer of the lottery ticket (x,p) at price W is not
evaluated the same way as afreelottery ticket (x-W,p;-W,1-p). Inthe experiment above, the median
response W(100,0.05) = 14 implies 7(0.05)-v(100 + v(-14) = 0. The experimental outcomes are
easly represented by the prosped theory model, say by postulating 7(0.05) = 0.2, 7(0.95) = 0.9, and

apiecavise linea v(x) function through the points given below:

8 |84 |100
20 | 90 | 100

X | -100 -78 -14
v | -200 | -180 | -40

0
0

On the other hand, Mark Madina has pointed out that if the payment W and the lottery ticket (x,p)
were evaluated the same & the smple lottery (x-W,p;-W,1-p), as expeded utility theory would
require, than the experimental results are inconsistent with a monotone increasing value function,
even if one dows for the posshility of biased weighting of probabili ties.

A posshle explanation for the cetainty effed isthat consumers sisped that unforeseen events
may occur to prevent completion of alottery. Thus, they may seek to postpone booking sure losses
in the hope that an unforeseen event might reverse them, and seek to immediately book sure gains
for the same reason. Certainty and asymmetry effeds are sharpened if consumers mistrust their
trading partners, and susped that unforeseen events in which they lose ae more likely than those in
which they gain. For example, a cnsumer whose dedsions are aonsistent with the prosped theory
model just described is vulnerable to a mugs game in which he would puchase the lottery ticket
(100,0.05) at the gparently favorable price of $13 and oncethisisin hs pocket and part of his
referencepoint, would sell this lottery ticket at the goparently favorable price of $7. The consumer
then ends up where he started, but $6 poorer. A srategic defenseis to mistrust one's perceptions and
make arule to avoid gambles; a psychologicd defense is to reduce disonance by attributing losses
to cheaing by opponents.
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SUPERSTITION EFFECTS

One of the implications of amost any model of rational ecnomic choice under uncertainty
isthat two consumers who have different beliefs about the probabili ty that an event will occur should
find it mutually advantageous to wager on this event. Hildreth (1974 noted that this mutua
advantage does not sean to trandate into ubiquitous betting:

"Ordinary conversations suggest that different opinions on future events are common and it is
not hard to think of people who must surely have widely different relative needs in particular
events. With the multitude of possble people-event combinations in any large community, it
would seem at first glancethat there must be many potential mutually favorable bets. Why is
more betting by the general public (as opposed to habitual gamblers) not observed?
In aresponse, McFadden (1974 suggests some @gnitive fadors that are mnsistent with the
Kahneman and Tversky findings, and provide one possble interpretation for some of the observed
behavior:

"Profesor Hildreth has suggested that when individuals consider wagers against the
badkground of the 'grand lottery of life', they may not view as independent the events
determining the outcomes of the 'grand' lottery and the wager. We first ask whether it is likely
that personal probabili ties would tend to display this non-independence in particular, more
likely than ‘objedive’ probabili ties determined by relative frequencies. An examination of human
psychology suggests an affirmative answer. Chancejolts the harmony of conscious belief; relief
from this dissonanceis gained by imposing an order over chaos, weaving afabric of cause and
effed, out of the jJumbled coincidences of random events. The mind accets and emphasizes
those coincidences which redfirm the perceived order of the universe, ignores and forgets
inconsistent data."
Thiscomment goes on to cite evidence from Festinger (1957 and Davidson & Suppes (1957) that
persona probabilities will fail to refled the independence properties of 'objedive’ probabili ties, instead
exhibiting correlations between events which are in fad independent. Tune (1964 and Kahneman
& Tversky (1972 document experimentally that individuals intuitively reed randomnesswhen they
seeregnizable patterns or stre&ks, systematicdly underestimating the probability that these can
occur by chance These biases reinforce the influence of random coincidences on beliefs and
behavior. Seledive memory in which coincidences of favorable or unfavorable events are
remembered more reaily than non-coincidences may be a ognitive mecdhanism that induces
subjedive orrelation between objedively independent events, and induces belief in 'stre&s of good
or bad luck. Individuas may also seek "emotional and spiritual sustenance' by seaching seledively
for confirmation of current beliefs, see Sterman (1994). Paraphrasing Umberto Eco, if two things
dont fit, a credible individua may neverthelessbelieve both, thinking that somewhere, hidden, must

be athird thing that connedsthem. Both seledive memory and seledive seach cause individuals to
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be superstitious, percaving correlation between their own adions and outcomes of random events
even when such correlation is implausible.  Supergtition appeas irrational, but may in fad be
consstent with an complex non-ergodic world view in which a Bayesian never acamulates sufficient
objedive data to rule out a mental model in which Nature is conspiratorial and personal.

Shafir & Tversky (1992 have examined experimentally the tendency of consumersto behave
asif they believe that opponents in games have an edge in information. They ask subjedsto play the

one-shot prisoner's dilemma game below:

OPRONENT
Cooperate Compete
Cooperate | S:75,0: 75 S 25, 0: 85
Compete S:850:25 S:30,0:30

SUBJECT

When subjeds are told in advancethat their opponent has chosen to compete, virtualy all subjeds
(97%) choose to compete. When they are told in advance that their opponent has chosen to
cooperate, the rationa responseisto compete. Infad, 84% choaose to compete; the remaining 16%
apparently make an ethicd judgment that cooperation should be met with cooperation. When the
opponent's choice is not announced in advance, one would exped a division intermediate between
these caes, Sncethereislessethicd imperative to cooperate when the opponent's adion is unknown
than when it is known to be coperative. However, in this case 37% of the subjeds choose to
cooperate. Thus, uncertainty changes behavior even if there is a single optimal adion when
uncertainty is removed. Shafir and Tversky cdl this adigunctive effect, in which subjeds do not
reason through the consequences of the removal of the uncertainty, a violation of the sure-thing
principle; seeTversky & Shafir (1992. These aithors find that this effed is enhanced when subjeds
are told that the opponent has been very acairate in predicting what people ae going to do and in
matching their adion; subjeds often play cooperatively, even if the opponent's move is explicitly
made and seded in advance, o that thisis never rationd. Thus subjeds behave asif their opponents
know more than themselves about their own behavior, or as if they can by setting an example
influencethe behavior of their opponent. Shafir and Tversky term this "quasi-magicd"” thinking, since
subjeds may conscioudy regjed the ideathat the opponent has supernatural powers or that current
actions could influence ealier moves of the opponent, and yet superstitiously avoid adions that could

give abad outcome if there were such powers or linkages.
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Supergtition, in the form of mental models containing causal structuresthat are not supported
by objedive frequentist evidence, or in the form of suspicion that opponents have "quasi-magica"
ingde information, is a phenomenon that may explain a variety of anomalies such as reference point
or status quo effeds and the cetainty effed. There ae two, subtlety different, sources for
superstition. Oneis atrue bound on rationality arising from limited, seledive memory, or froma
confirmation bias that seledively seeks evidenceto support beliefs. This leads to biased subjedive
probabili ties that highlight coincidence and support occult causal theories even in the faceof logicd
inconsistency. The second is suspicion, beliefs leaned from being burned by sharp traders that
opponents may have inside information or hidden control even when it appeas causally impossble.
Suspicion may be arationa rule that provides a defensive against tadicdly attradive but unsafe
adions. Both superstition and suspicion may be psychologicdly stable states, in that information
aqquisition, experience, and memory may provide wntinual reinforcement. Further, the market is
ineffedive in inducing fully rational behavior, as opposed to defensive behavior induced by

superstition and suspicion.

PROCESSEFFECTS

The anomaliesin this group arise from the ways consumers approach choice problems. Limits
on human computational and information processng ability may lead to the adoption of boundedly
rationa heurigtics. Consumers may adopt problem-solving modes and heuristics that at least on the
surface a&e quite different than the processof forming tradeoffs and maximizing utili ty; seeTversky
& Kahneman (1974, Kahneman & Tversky (1979, and Schkade & Payne (1994). Process effects
arise becaise mnsumers establish aspiration levels or reference points and set goals relative to these
benchmarks; derive benefits and losses from the dedasion-making process itself; and respond to
percaved interadions between the processand other adivities and rules of conduct (including ethica
and supertitious beliefs). Thus, an element in the dtradivenessof alottery ticket isthe "adion" in
the random event; other elements are the personal interadion required to pay off or colled on the
lottery, and ethicd attitudes and supergtitious beliefs toward gambles. These benefits and losss need
not lie outsde the mnventiona theory of utility maximizaion. However, behavior inconsistent with
rationality can result if processloomstoo large relative to outcomes in the @mnsumer's consciousness

Rule-driven choice may lead to behavior that is inconsistent with maximization of current
preferences, perhaps becaise the "sensible self" adopts principles that establish precommitments to
prevent the "indulgent self" from excesses that have undesrable aonsequences latter. However, most
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behaviorists will argue that ethicd sysems are assembled by acaetion and dfferentiation, rather than
being developed from arationa template. Thereis evidencethat consumers develop commitments
to their rules, and view them as more than just devices to regulate tadicd behavior; see Baron
(199). Further, there ae large individual differences in the rules that consumers gate that they
follow, and consumers with limited rule systems often fare better than those with complex and rigid
rule sysems; seeLarrick (1993. Money isa prime example of an abstract good for which individuals
develop what appea to be daborate and not necessarily consistent rules or heuristics for how it is
acounted for, accetable and unacceptable uses, and the process as well as the outcome of
exchanges of money; seeThaler (1985 1990, Prelec& Lowenstein (1997). The homily "Neither
aborrower nor alender be" is a principle for conduct, not an instruction for rational behavior.

Temporal anomadlies arise becaise mnsumers are inconsistent in time discounting, faili ng to
discount eventsin the distant future mnsistently with short-term discounting. The explanation is that
short-term gratificaion delays have astrong affed, while long-term benefits and costs are difficult
to percdve now on the same basis as immediate benefits and costs. The agument is that immediate
visceral satisfadions are eay to experience (or difficult to not experience), but that humans have
difficulty previewing the experience of future gains and losses, particularly if they are uncertain; see
Frank (1992, Hoch (199]), Lowenstein (1988. Tempora anomalies may also arise because of the
psychophysicd perception of time; seeHerrnstein & Prelec(1991).

PROJECTION EFFECTS

When an experimenter presents a dhoice task within a limited context, the subjed may
interpret the problem within a broader, strategic context. Then, responses that are mnsistent or
rationa in the broader context may appea irrational when viewed narrowly. The "anomalies’ in this
group have this form, and in contrast to the previous groups arise from the experimentalist's failure
to corredly assssthe mntext adopted by the subjed rather than the wgnitive function of the subjed.

Economic theory suggests that when subjeds anticipate apossble mnnedion between their
response and some psychologicd or ecnomic outcome in which they have an interest, they may have
strategic incantivesto misrepresent information. To ill ustrate, subjeds asked about their interest in
nursing home insurance may over state their willi ngnessto-pay (WTP) if they believe alarge response
will i ncreese the probabili ty they will have this rvice & an option without committing them to this
cost. Onthe other hand, they may understate WTP if they believe that their acdual cost would be tied

to their response. In pradice most standard economic surveys have no linkage from response to
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subsequent eaconomic events that would crede incentives for misrepresentation. Further, thereis at
least fragmentary evidencethat subjeds are usually truthful when there ae no positive incentives for
misrepresentation, and even in some drcumstances where there ae such incentives, sseBohm (1972,
Smith (1979.

There ae some aeas where there may be strong non-pecuniary incentives for projection of
amidealing image. For example, subjeds asked questions like "How often do you go to church?’,
or "How much did you contribute to charity last yea?', may give biased responses in order to projed
amore favorable image to the interviewer and to themselves; seeQuattrone & Tversky (1986. In
public good vauation surveys, this phenomenon is metimes cdled the "warm glow" motivation for
overstating WTP for public goods. There ae some dementary precaitions in economic survey
design that deauple responses from eanomic consequences, and eliminate obvious urces of
economic incentives for misrepresentation. One way to control misrepresentation arising from
non-pecuniary incantives is to present subjeds with tasks that are "ethicaly neutra”. For example,
subjeds may have no incentive to misrepresent trade-off s between different public goods, even when
"warm glow" distorts their stated trade-off between public goods and personal private goods.

Summarizing the Behavioral Evidence

When onelooks a the whole body of experimental studies of cognition and choice over the
past twenty-five yeas, what stands out is that humans fail to retrieve and processinformation
consistently, and this generates a variety of cognitive anomalies, including behavior that makes
consumers vulnerable to exploitation in markets. Available, salient information loomstoo large, and
beliefs are distorted becaise dtention to new information is sledive. These failures may be
fundamental, the result of the way human memory iswired. | conclude that perception-rationality
falls, and that the failures are systematic, persistent, pervasive, and large in magnitude.

There is also substantial experimental evidence that processrationality fails, with humans
adopting a variety of problem-solving modes, rules, and heuristics rather than monolithic utility
maximizaion. Many psychologists take the view that preferences are temporary, changing ead time
the choice problem is reframed. and would argue that even if humans have arational template for
preferences at some deep levd, it is o far removed from the problem-solving tools adually used that
it isnot useful for explaining behavior. An alternative view accets the proposition that individuals
are miserable statisticians who systematicaly mishandle information and migudge probabili ties, but

attributes processanomdies to dedsion heurigtics that preference-rational consumers learn as defense
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agang sharp traders. Which of these views is right matters to ecnomics, sincein the seoond case
there may be stable preferences that can be uncovered and used for economic policy analysis. If
Tversky's (1977 assessnent of human psychology is right, economists will eventually lose this point.
Nevertheless my view of the experimental record is that this coffin haes not yet been railed shut. It
is difficult to exclude failures of perception rationality as surces of many observed anomalies. In
particular, the evidence aainst preference rationdlity is primarily circumstantial, based on the
adaptability and malleabili ty of human cognition in general, and on failures of preference aioms for
Chicago man in experimental Situations that, arguably, do not control for all the unrecognized aspeds

of objedsthat can matter to an abstradly preferencerational consumer.

3. IMPLICATIONS FOR ECONOMIC SURVEY DATA

Confronted with the acamulated experimental evidence, economists must recognizethat the
Chicago-man model does not apply universally, or even regularly, to choices made in non-market
contexts. Economic surveys and laboratory experiments present dedsion tasks that closely resemble
those in psychologicd experiments, and are likely to produce similar cognitive anomalies. This has
important implicaions for non-market data, such as reported assts in household interviews.

Nowhere has this been more evident than in economist's attempts to value non-use public
goods, such as endangered spedes or wildernessareas. A large literature documents the d@tempts
by economists, in the end largely unsuccesdul, to trea responses to such questions at facevalue,
without psychometric corredion; seeBaron (1997, Bishop & Heberlein (1979, Boyle (1989, Boyle
et d (1989, Boyle @ al (1993, Carson et a (1994, Cameron & Huppert (1991), Desvousges et a
(1999, Diamond & Hausman (1994, Harrison (1992, Holmes & Kramer (1995, Hutchinson et a
(1995, Kahreman & Knetsch (1992, McFadden (1994), Siep & Strand (1992. Silberman & Klock
(1989, Whittington et d (1992. A guestion on the value of a public good may invoke arule-driven
response rather than a utili tarian one. Examples might be rules that say "be ayreedle when it does
not threden sdlf-interet”, or "no matter how desirable the caise, it is not my responsbility”. When
consumers are unclea about the public good, or unsure about the benefits of the proposed adion,
contextud feaures that suggest analogies to familiar exemplars may receve particularly high weight.
Further, valuation questions may be posed in ways that make them vulnerable to rule-driven
responses. Asking for atrade-off between public goods and money may invoke principles regarding
the desirahili ty of proteding the environment, and principles regarding the treament of money and

its appropriate use. Vauation tasks may be dfeded by the particular rules that consumers use when
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they put valuesin dollars, and dfferent patterns might emerge if trade-offs were requested in goods
that are more dikeintermsof scde and saliency. Good survey design can identify and reduce these

effeds; it islessclea that it can eliminate them.

4. IMPLICATIONS FOR ECONOMIC MARKET BEHAVIOR

One objedion that ecmnomists have raised to the gplicability of the Tversky and Kahneman
results to economic dedsions is that systematic departures from rationality, say in the form of
intrangitivity induced by sensitivity of preferences to context or reference point, will be punished
through the adions of arbitragers. In this view, traders will devise mugs games to exploit
irrationdities, and as aresult the market will tead consumers to avoid the obvious manifestations of
irrationality; see Russell & Thaler (1988. This argument is not without merit, but it has two
limitations. Firgt, arbitragers are pervasive only in alimited number of highly organized markets, such
as financial markets. It is by no means clea that the consumer is aufficiently engaged in many
markets, or that the potential arbitragers in these markets are adive and aggressve enough, to
provide the discipline required to eradicéae irrational behavior: "There is a fool reborn every
minute”. Seoond, not al departures from rationality will open opportunities for arbitrage
Spedficdly, reluctance to trade, whether induced by reference point or endowment effeds, or
otherwise, will tend to proted the consumer from arbitragers, and may in addition shelter other
irrationdities that by themselves would be vulnerable to arbitrage. The caual observation tha
consumers participate in only a limited number of the available markets, and are suspicious of
attradive but unfamiliar opportunities, may be alarge-scde manifestation of strategic defensive
behavior. Reluctance to gamble may be the spedfic result of the eae with which arbitragers can
exploit irrationalities in these markets; sseMcFadden (1974 and Camerer (1987).

What are the economic implicaions of cognitive ill usions that survive market forces? Firg,
the way consumers processprice information is part of the folklore of marketing, and playsarolein
determining the products the mnsumer sees in the marketplace For example, restaurateurs know
that consumers use price & a guide to quality of wines, and that the second lowest priced wine is
usualy the best seller onthewinelist. Thiseffed isenhanced if a dealy lower quality wineis offered
at apriceonly dightly below the targeted seller, making the targeted wine gppea to be agood buy.
Similarly, supermarketswill typicdly carry alow-quality generic brand priced slightly below the house
brand, making the latter seam like abetter ded. Seond, marketers are avare of the importance of

establishing and consolidating habits, and design product launches to achieve and sustain feasible
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levels of market penetration. By reframing product descriptions, product perceptions can be changed;
see Gourville (1996. Thus, these biases in consumer behavior are remgnized, and ater the
consumer's market environment. Economics nealds to catch upto marketing to understand the extent

to which the mix and presentation of products refleds anomalies in consumer behavior.

5. CONCLUSIONS

Chicago man is an endangered spedes. Behavioral deasion theory has acaumulated
experimental evidencethat severely restricts his maximum range, and he is not safe even in markets
for concrete goods where he was oncethought seaure. Hislimitsare determined primarily by failures
of perception and processrationdity. The experimental evidence provides no support for preference
rationdity, athough the evidence ontradicting preferencerationality is mostly circumstantial. More
serioudly, failures of perception and processrationality may render behavior so erratic that even if
they exist, preferences are largely irrelevant to the explanation of observed behavior.

Facal with this evidence, what should economists do? The dhallenge isto evolve Chicago
man in the diredion of K-T man, adopting those fedures nealed to corred Chicago-man's most
glaring deficiencies as a behavioral model, and modifying economic analysis © that it appliesto this
hybrid. Thisis a dalenging task, but not an impossble one: many ecnomic propositions hold
under much weaker rationality assumptions than the Chicago-man model, and K-T man obliges us
by using rules and heurigtics that in many cases do not drift too far from Chicago-man behavior. Both
theoreticd and empiricd study of economic behavior would benefit from closer attention to how
perceptions are formed and how they influence deasion-making. If the cognitive anomalies that do
appea in eanomic behavior arise mostly from perception errors, then much of the wnventiond
apperatus of economic analysis survives, albeit in aform inwhich history and experience ae far more
important than istraditionally allowed. Even social choicetheory will work, inan interpretation that
makes welfare comparisons relative and produces scial optima that are dependent on history ad
path. In emnomic measurement, particularly in non-market forms but also in market data
economigts $ould be sengitive to the impad of cognitive anomalies on observed responses, and seek
methods to minimize these response arors.

How far will ecnomics have to travel to read solid behaviora ground? Some psychologists
susped that in seeking to measure deeply held, stable preferences, there is no "there" there; tha
preferences are illusionary, the temporary product of rule-driven processes and problem-solving

constructions. If so, more daborate surveys will smply generate more complex, but no more
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fundamental, stated preferences and choices. On the other hand, evolution and leaning may
condition consumers to adopt broad strategic principles that are not so "irrational" as to endanger
survival, and which in some rough-and-ready sense promote "happiness'. Behavior in markets
surveys, and experiments may generdly conform to these principles, with "superficia" errors caused
by perceptual biases and mistakes in formulating the cognitive tasks. Then, careful attention to the
processes that consumers use to define tasks (see Fischhoff & Welch, 1998 and construct
preferences (seePayne, Bettman, & Schkade, 1998 may allow one to look behind the superficid
errorsto uncover stable principles, attitudes, and preferences upon which a new economic analysis
might be built.
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