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Political Psychology, Vol. 13, No. 2, 1992

An Introductionto Prospect Theory
Jack S. Levy'

Prospect theory has emerged as a leading alternative to expected utility as a
theory of decision under risk and has very recently begun to attract attentionin
the literatureon internationalrelations. The theory is best knownfor its hypothesis that individualsare risk-aversewith respect to gains and risk-acceptantwith
respect to losses andfor its emphasison the importanceof the actor'sframing of
decisions around a referencepoint. I begin this essay with a brief summaryof
expected utility theory and of some of the apparent empirical anomalies in the
theory. I then show howprospect theoryintegratesthese descriptivepatternsinto
an alternativetheoryof risky choice. I discuss both theframing of decisions and
the evaluationof prospects in termsof a valuefunction and a probabilityweighting function.
KEY WORDS: expected-utility theory; prospect theory; risk propensity;framing; loss aversion;
endowment effect; certaintyeffect.

INTRODUCTION
Since its formulationby Kahnemanand Tverskyin 1979, prospect theory
has emerged as a leading alternativeto expected utility as a theory of decision
underrisk. Prospecttheoryposits thatindividualsevaluateoutcomes with respect
to deviations from a referencepoint ratherthan with respect to net asset levels,
that their identificationof this referencepoint is a criticalvariable,thatthey give
more weight to losses than to comparablegains, and thatthey are generallyriskaverse with respect to gains and risk-acceptantwith respect to losses. The hypothesized patternof loss aversionand the importanceof framinghave received
tentativeconfirmationby a series of diverse androbustexperimentaltests thatare
now well-known in the literatureon behavioraldecision theory (Kahneman&
'Departmentof Political Science, Rutgers University, New Brunswick, New Jersey 08903-0270.
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Tversky, 1979; Tversky & Kahneman, 1986; Fishbur & Kochenberger,1979;
Schoemaker, 1980).
Over the last severalyears a handfulof internationalrelationsscholars, most
prominentlyRobertJervis (1988, 1989, 1991), have begun to apply the concepts
of framing, loss aversion, and varying risk propensitiesto foreign policy decision-making. These concepts have been used primarilyin a supplementalrole to
modify other theoreticalpropositionsin most applicationsof the theory (Jervis,
1988, pp. 696-698, 1989, pp. 94-95, 168-172; Lebow, 1987, p. 54; Levy,
1987, pp. 101-103; 1989a, p. 274; 1989b, pp. 126-127; Maoz, 1990; Huth,
Gelpi, & Bennett, 1992). Recently,however, key componentsof prospecttheory
have been given a more central role in internationalrelationstheorizing(Stein,
1992; Jervis, 1992) and have been used as centralorganizingconcepts to structurecase studies of foreign policy decision-making(Farnham,1992; McInerey,
1992; McDermott, 1992).
Although interestin prospecttheory has been growing among international
relationstheorists, its details remainunfamiliarto the vast majorityof scholarsin
the field. Consequently,this is a good time to review the essentialelementsof the
theory and to evaluate the analytical problems that might affect its utility as a
frameworkfor research in internationalrelations and foreign policy. Because
prospecttheory was developed in responseto expected utility theory,I begin this
introductoryessay with a very brief review of expected utility, note some frequently observed empirical violations of that theory, and show how prospect
theory integrates these observed patterns into an alternative theory of risky
choice.
I will not deal here with debates in the social psychology, economics, and
decision-theoryliteratureregardingthe empiricalvalidity of prospecttheory and
experimentaltests of the theoryin the laboratory(Hershey& Shoemaker,1980b;
Machina, 1982; Slovic & Lichtenstein, 1983). Nor will I be concernedwith the
broaderquestions of whether observed violations of expected utility constitute
"irrational'behavioror invalidatethe theory,whetherprospecttheoryis superior
to expected utility theory, or whether normative and descriptive theories of
decision are ultimatelyreconcilable(Tversky& Kahneman,1986). 1 will analyze
the potential contributionof prospect theory for internationalrelations later in
this issue (Levy, 1992).

EXPECTED-UTILITY THEORY-A

BRIEF REVIEW

Expectedutility is a theoryof decision underconditionsof risk, where each
option leads to one of a set of possible outcomes and where the probabilityof
each outcome is known. (Risk differsfrom uncertainty,wherethe probabilitiesof
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outcomes are not completely known, and from certainty,where the probabilities
are known and equivalentto zero or one.) The expected-utilityprincipleasserts
that individuals attempt to maximize expected utility in their choices between
risky options: they weight the utilities of individual outcomes by their probabilities and choose the option with the highest weighted sum (Luce & Raiffa,
1957, Ch. 2).
Since Bernoulli's (1954) proposalof the expected-utilityprinciplein 1738,
it has usually been assumed that the psychological value of money and most
other goods does not increaseproportionallywith objective amount, but instead
thatthere is diminishingmarginalutility for money. This can be representedby a
concave (downwardcurving) utility function. Individualscan also have increasing or constantmarginalutility for a particulargood, which can representedby a
convex or linear utility function, respectively.
An actor'sattitudetowardrisk is conventionallydefined in termsof marginal utility or the shape of the utility function. An actor is risk-averseif the utility
functionis concave, risk-neutralif the utility functionis linear,andrisk-acceptant
if the utility functionis convex. Given a choice betweentwo options, one involving a certain outcome of utility x and the other involving a lottery or gamble
with the equivalentexpected utility x, a risk-averseactor will preferthe certain
outcome to the gamble, a risk-acceptantactorwill preferthe gamble, and a riskneutral actor will be indifferentbetween the two. Most people are risk averse
with respect to monetaryoutcomes and prefer a certainpayoff of $50 (or even
$40) to a 50/50 chance of either nothing or $100.
Expected-utilitytheory has dominatedthe analysis of decision-makingunder risk, both as a normativemodel of rationalchoice and a descriptivemodel of
how people actually behave. But not all of its predictions appear to be fully
consistent with observed behavior.2These empiricalanomalies in expected-util2For example, gambling and insurancebehaviorpresent a dilemma for expected-utilitytheory.The
assumptionof diminishing marginalutility for money implies that people should shy away from
lotteries and other gambles to win large amounts of money at small probabilities, but this is
inconsistent with the popularityof gambling. Expected-utilitytheory can accountfor gambling by
assuming convex utility functions, but that would leave it at odds with a wide rangeof behaviorfor
which individualsappearto be risk averse. This includesthe proclivityto purchaseinsurance,which
involves a certain small loss in orderto avoid a small probabilityof a very large loss (Friedman&
Savage, 1948). Expected-utilitytheorycan easily explaingamblingor insurance,but it cannoteasily
account for both gambling and insuranceby a single individual.The dilemma can be eliminatedif
utility theory were to posit that individualshave differentutility functions for differentdomains of
behavior.But this would add significantlyto the complexityof the explanation,involve a significant
loss in parsimony,and possibly introducea tautologicalelement into a theory of behavior.
In fact, insurancebehavioris rathercomplex. People commonly purchaseinsurancebut often
hesitate to insure against extremely improbableoutcomes. They also tend to shun "probabilistic
insurance"(Kahneman& Tversky, 1979, pp. 269-271), which should be attractivefor individuals
with diminishingmarginalreturnsfor money, and they deviate in other ways from predictedbehavior regardinginsurance(Slovic et al., 1977; Schoemaker,1980, Ch. 5; Slovic, Fischoff, & Lichtenstein, 1988, pp. 156-158).
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ity theory led Kahnemanand Tversky(1979) to develop prospect theory as an
alternativetheory of decision under risk.

THE DESCRIPTIVE FOUNDATIONS OF PROSPECT THEORY
Kahnemanand Tversky(1979) begin by presentingthe resultsof a series of
laboratoryexperimentsinvolving hypotheticalchoices, and it would be useful to
summarize some of the most importantfindings here. Most of their examples
refer to risky choice regardingmonetaryoutcomes, but many of their findings
can be generalized to other forms of risky choice.
(1) People tend to think in terms of gains and losses ratherthan in terms of
their net assets, and therefore encode choices in terms of deviations from a
referencepoint. Kahnemanand Tversky(1979, p. 273) argue that "the carriers
of value or utility are changes of wealth, ratherthan final asset positions that
include currentwealth." They acknowledgethat asset position mattersin principle, but argue that "the preferenceorder of prospects is not greatly altered by
small or even moderatevariationsin asset position" (p. 277). The referencepoint
is usually the statusquo, but that need not necessarilybe the case. One can also
speak of deviationsfrom an aspirationlevel or some otherreferencepoint which
is not equivalent to the status quo. This possibility leads to some interesting
questions regardingthe framing of a choice problem, to which we will return.
(2) People treatgains differentlythanlosses in two respects.First,individuals
tend to be risk-aversewith respect to gains and risk-acceptantwith respect to
losses. In a typical experiment(Kahneman& Tversky,1979), 80%of respondents
preferreda certainoutcome of $3000 to an 80%chanceof $4000 and 20%chance
of nothing. If faced with the same two negative prospects, however, 92% of respondents preferredto gamble on an 80% chance of losing $4000 and 20% of
losing nothing to a certain loss of $3000. In both cases respondentschose the
option with the lower expected value and the combinationof these two patternsis
inconsistentwith expected-utilitytheory.There is no conclusive evidence on exactlyhow risk-averseor risk-acceptantpeople are(or how muchthey arewilling to
sacrifice in expected value in orderto avoida certainloss or securea certaingain),
but figures in the 20%-30% rangeare not uncommonin laboratoryexperiments.
These experimentssuggest that individual utility functions are concave in
the domain of gains and convex in the domainof losses, a patternwhich Kahneman and Tversky(1979, p. 268) referto as a reflectioneffect aroundthe reference
point. This means, among other things, that the sensitivity to changes in assets
decreasesas one moves furtherfrom the referencepoint in both directions,which
would not be trueof a utility functionwhich was eitherstrictlyconcave or strictly
convex. This patternhas been found repeatedlyfor a variety of individualsand
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situations (Fishbum & Kochenberger,1979), but it may break down for very
small probabilitiesor for catastrophiclosses, which we will consider later.
(3) Gains are also treateddifferentlythan losses in that "losses loom larger
than gains." As Jimmy Conners exclaimed, "I hate to lose more than I like to
win." This phenomenonof loss aversion implies thatpeople preferthe statusquo
(or anotherreferencepoint) over a 50/50 chance for positive and negative alternatives with the same absolute value. It also implies thatpeople value what they
have more than "comparable"things they do not have. The very process of
acquiringan object enhances the value of that object, even for items as trivial as
candy bars or coffee mugs. This over-evaluationof currentpossessions has been
called the endowmenteffect (Thaler, 1980, pp. 43-47).
Loss aversionand the endowmenteffect imply that selling prices should be
higherthanbuying prices:the minimalcompensationpeople demandto give up a
good is often several times largerthan the maximumamountthey are willing to
pay for a commensurateentitlement.The endowmenteffect and evaluationdisparities have been repeatedly demonstrated in the experimental literature
(Knetsch & Sinden, 1984; Knetsch, 1989; Kahneman, Knetsch, & Thaler,
1990).3 They largely account for the tendency for people to overweight out-ofpocket costs (losses) relative to opportunitycosts (foregone gains), and there is
evidence that they affect peoples' judgmentsof fairness andjustice (Kahneman,
Knetsch, & Thaler, 1991, pp. 203-204). The endowmenteffect and evaluation
discrepanciesare also reflectedin legal doctrine,which recognizes an asymmetry
between acts of commission and omission, and which distinguishes between
"loss by way of expenditureand failureto make a gain." People are more likely
to be entitled to compensationfor actual losses than for denied opportunitiesto
secure gains (Kahneman, Knetsch, & Thaler, 1990, p. 1246, 1991, pp. 202204).
The endowment effect also has importantimplications for utility theory.
It challenges the assumptionsthat preferencesare invariantunder differentrepresentations of equivalent choice problems (because framing affects preferences), that indifferencecurves are reversibleand nonintersecting,and thatpreferences are independentof endowments(one's preferencebetween A and B may
depend on whether A is currentlypart of one's endowment) (Knetsch, 1989;
3The gap between compensation demanded and willingness to pay may be up to 3 or 4 to 1
(Kahneman, Knetsch, & Thaler, 1990, p. 1336; Hartman,Doane, & Woo, 1991, p. 142). Some
studies have proposedand tested alternativeexplanationsfor these "evaluationdisparities"between
buyers and sellers. Knez, Smith, and Williams (1985) suggest that the observedgap is a manifestation of routine application of normally sensible bargaininghabits to laboratoryexperiments(for
sellers to inflate and buyers to deflate prices for strategicreasons),and Coursey,Hovis, and Schulze
(1987) report that these discrepancies diminish with learning in repeated trials. But Kahneman,
Knetsch, and Thaler (1990) and Knetsch and Sinden (1987) control for these possible effects and
find that these evaluationdisparitiesdo not disappearundera wide range of conditions.
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Slovic & Lichtenstein, 1983; Tversky,Slovic, & Kahneman,1990; Kahnemanet
al., 1990).
The endowment effect exists even if the endowment is a windfall and
therefore somewhat artificial, though the effect may be slightly weaker under
such conditions. Forthis reason, we might expect laboratorystudiesto underestimate the true magnitudeof endowmenteffects (Knetsch, 1989, p. 1282). Moreover, the longer one possesses a good, and particularlythe greaterthe effort and
resources expended to acquire it, the greater its perceived value, as cognitive
dissonance theory would suggest (Jervis, 1989, p. 169). The symbolic value of
political and economic assets in internationalrelationsshould furtherstrengthen
the endowment effect.
It should be noted, however, thatthe endowmenteffect and loss aversiondo
not appearto apply to normalcommercialtransactions.Money expendedon an
item is not treatedas a loss, and goods purchasedfor eventualsale or barter-as
opposed to use-generally do not generate an endowmenteffect (Kahnemanet
al., 1991, p. 200). In addition, the experimentalevidence, though tentative,
suggests that endowmenteffects are strongerand more consistent if one is given
physical possession of a good, as opposed to a propertyrightto receive the good
at some point in the futureor a chance (as opposed to certainty)to receive such a
good (Kahnemanet al., 1990, p. 1342).
(4) Because of the encoding of outcomes in terms of a referencepoint and
the differentialtreatmentof gains and losses, the identificationof the reference
point, orframing of a choice problem,becomes critical. One strikingdemonstration of the significance of the framing effect is illustratedby the following
medical example (Tversky& Kahneman, 1981, p. 453). Subjects were given a
hypothetical choice between alternativeprogramsto combat the outbreakof a
disease which was expected to kill 600 people. The identical statistics (asserted
to be a consensus of scientific opinion) regardingthe expected consequences of
the epidemic and the two treatmentprogramswere presentedto one group in
terms of the numberof people who would be saved (the "survivalframe"), and
to another group in terms of the number of people who would die from the
disease (the mortalityframe). Specifically, in programA, 200 people would be
saved (or 400 would die), and in programB therewas a one-thirdchancethat600
people would be saved (none would die) and two-thirdsprobabilitythat none
would be saved (600 would die). A strong majority(72%) favoredthe cautious
alternativeA in the survivalframe, but a comparablemajority(78%) favoredthe
risky alternativein the mortalityframe.4
4There is a potential levels-of analysis problemor ecological fallacy which needs to be explored in
problems of this kind. Experimentaltests on risk propensitiesin the domains of losses and in the
domain of gains are conducted on two distinct sets of subjects so that aggregate results do not
necessarily imply a reflectivity effect in individuals. Experimentswhich adopt an individual-level
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In effect, the survival frame involves a downward shift in the reference
point, which is equivalent to adding a positive constant to all outcomes. This
downward translation effect (Abelson & Levi, 1985, p. 248) influences outcomes by increasingthe tendency towardrisk aversion. Thus whethera respondent frames the issue in terms of gains or losses has a significant impact on
preferencesin spite of the mathematicalequivalenceof the two choice problems.
The importanceof framinghas been demonstratedby a numberof other experimental studies (McNeil, et al., 1982; Levin et al., 1985; Tversky& Kahneman,
1986; Fleishman, 1988). The preferenceof gas stations and otherbusinesses for
offering customersa cash discount ratherthan requiringa credit card surcharge,
in orderto frame the issue as a gain ratherthan a loss for the consumer,reflects
an anticipationof framing effects.
Although in many simple choice problems the framing of the problem is
largely predeterminedby the situation (or the experimentaldesign), in other
situationsit is more subjective and sensitive to how the individualrespondsto a
situation and encodes a decision. This is particularlylikely where the situation
involves a sequence of successive choices and where there is ambiguityregarding the status quo. Is the reference point for each choice problem framed
cumulativelywith respect to one's asset position at the beginningof the series of
choices, or with respect to one's asset position at each individual choice? A
gamblerwho sustainsa series of losses will be more inclinedto be risk acceptant
if he or she adopts the cumulativeframeof the asset position at the beginningof
the evening and attemptsto recover losses, whereas one who uses currentasset
levels would be more risk averse. Someone on a winning streak, however, will
be more risk averse if he or she framesthe choice in termsof initial assets rather
than total assets at the time of each new bet.
This example illustratesthe importanceof how individualsaccommodateto
gains or losses. Accommodationto losses induces a tendency towardrisk aversion (relative to nonaccommodation),whereas accommodationto gains induces
risk-seekingbehaviorto keep those gains (Abelson & Levi, 1985, p. 249). This
leads to the question of how quickly individualsor states adjustor renormalize
(Jervis, 1992) to a new status quo, and under what conditions or types of
situations. The literaturespeaks of an instant endowment effect (Kahnemanet
al., 1990, p. 1342) and implies that actors accommodateto gains more quickly
than to losses. This has significant consequences for strategic interaction in
dynamic situations. If A has just made a gain at the expense of B, B's attemptto
recover his losses (from the old status quo) will be perceived as a potentialloss
by A (from the new statusquo), so thatboth partieswill be in a domainof losses
(as opposed to aggregate) focus (Hershey & Schoemaker, 1980b) show weaker tendencies toward
reflectivity.

178

Levy

and be more risk-seeking. We will returnto applicationsof this hypothesis to
bargainingsituations in internationalrelations.
(5) A numberof studies have shown that individualsoverweight outcomes
which are certainrelative to outcomes which are merely probable-the certainty
effect (Allais, 1979; Kahneman& Tversky, 1979). They also overweight small
probabilities and underweight moderate and high probabilities, and the latter
effect is more pronouncedthan the former. Extremely likely but uncertainoutcomes are often treated as if they were certain, which Kahnemanand Tversky
(1986, p. S268) call the pseudocertaintyeffect. Consequently,changes in probabilities near0 or 1 have a greaterimpacton preferencesthancomparablechanges
in the middle of the probabilityrange, which leads to the ratio-differenceprinciple or subproportionality:the impact of any fixed positive difference between
two amounts increases with their ratio (Quattrone& Tversky, 1988, p. 728;
Tversky& Kahneman, 1986, p. S263).
The differentialevaluation of the complete elimination as opposed to the
reductionof risk is illustratedby the fact that people are willing to pay far more
to reduce the risk of a catastrophicloss from .10 to 0 than from .20 to .10, even
though the change in expected utility is the same. More graphically,people in a
hypotheticalgame of Russian rouletteare willing to pay far more to reduce the
number of bullets in a revolver from 1 to 0 than from 4 to 3 (Quattroneand
Tversky, 1988, p. 730). These forms of behaviorare contraryto the expectation
rule (that the utilities of risky outcomes are weighted linearly by their probabilities) and ratio-scale propertiesof expected-utilitytheory.
The effects of the overweightingof small probabilitiesmay be reinforcedby
the availabilityheuristic(Tversky& Kahneman, 1982), in which dramaticevents
which come readily to mind (television images of disaster, for example) are
perceived to be more likely than they actually are. Note, however, that the
overestimationor exaggerationof probabilities,which may arise from the availability heuristic or from other cognitive or motivational biases (Jervis, 1976;
Janis & Mann, 1977), is analytically distinct from the overweighting of low
probabilities.Overestimationrefersto the subjectiveassessmentof probabilities,
and may be influenced by the vividness of an event category or by other cognitive or motivational biases. Overweighting is a property of the weighting
function, which operates on subjective probabilitiesassessments independently
of the processes by which they are generated, as demonstratedby laboratory
experiments in which probabilities are given (Kahneman & Tversky, 1979,
p. 281).
(6) There is also evidence that in order to simplify the choice between
alternatives, individuals often disregardcomponents that are common to each
alternativeoption, and focus on componentswhich are different(Tversky,1972).
This isolation effect (or cancellation) can lead to differentpreferencesbecause
there may be more than one way to decompose prospects into shared and dis-
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tinctive elements, as Kahneman and Tversky (1979, p. 271) demonstratein
experimentsinvolving two-stage choice problems.5
The aforementionedpatterns of behavior with respect to judgment and
decision violate several of the basic assumptionsof expected-utilitytheory in
nontransparentchoice situations (as opposed to more transparentchoice situations in which the similarities between problems is more obvious), including
transitivity, dominance, invariance, and cancellation (or the independence of
irrelevantalternatives).6In an attemptto incorporatethese behavioralpatterns,
scholars have formulateda numberof alternativemodels of risky choice (for a
brief review and evaluation see Tversky & Kahneman, 1986, pp. S271-S273;
Abelson & Levi, 1985, pp. 250-254). Prospecttheory is the most comprehensive and best known of these.

PROSPECT THEORY: A SUMMARY
Prospecttheory attemptsto incorporatethe observedviolations of expected
utility into an alternativetheoryof risky choice. It distinguishestwo phases in the
choice process: (1) The editing phase involves a preliminaryanalysis of the
choice problem. It includes the identificationof the options availableto the actor,
the possible outcomes or consequencesof each, and the values and probabilities
associated with each of these outcomes. It also includes the organizationand
reformulationof perceived options so as to "simplify subsequentevaluationand
5Considerthe following two-stage problemfrom KahnemanandTversky(1979, pp. 271-272). In the
first stage there is a .75 probabilityof ending the game with zero payoff and .25 probabilityof
moving to the second stage. In this second stage, there is choice between a certainpayoff of $3,000
and an .80 probabilityof $4,000. The choice between these two prospectsmust be made before the
outcome of the first stage is known. In this "sequential"frame, 78% of 141 subjects chose the
second prospect. Note that this choice problem is equivalent to a one-time choice between a .20
probabilityof a payoff of 4,000 and a .25 probabilityof 3,000. In this "standard"frame, 65% of 95
respondents selected the first prospect. Kahnemanand Tversky (1979) hypothesize that subjects
ignoredthe first stage of the game in the sequentialgame because it was common to both prospects.
This results in a fourfold increase in the probabilitiesto be evaluated, the introductionof a certain
prospect, a correspondingchange in probabilityweightings, and a preferencereversaland violation
of the invarianceaxiom (see fn. 6).
6Transitivityrequiresthat if A is preferredto B and B to C, then A is preferredto C. Dominance
means that if one option is better than anotherin one state of the world and at least as good in all
other states, the dominant option should be chosen. Cancellation-which is equivalent to the
substitutionaxiom (von Neumann and Morgenster, 1944), the extended surethingprinciple(Savage, 1954), and the independenceof irrelevantalternatives-refers to the eliminationof any state of
the world that yields the same outcome regardlessof one's choice. Invariance, or "extensionality"
(Arrow, 1982), requiresthat differentrepresentationsof the same (i.e., mathematicallyequivalent)
choice problem should yield the same preferences(Tversky& Kahneman, 1986, pp. S253-S254).
On the axiomatic foundationsof utility theory, see Luce and Raiffa (1957, Ch. 2). For a discussion
of behavioralviolations of these axioms, see Kahnemanand Tversky(1979), Arrow(1982), Tversky
and Kahneman(1986, pp. S252-S254), and Tversky,Slovic, and Kahneman(1990).
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choice" (Tversky& Kahneman, 1981, p. 453; Kahneman& Tversky, 1979, p.
274). (2) In the evaluation phase, the edited prospects are evaluated and the
preferredprospect is selected. Kahnemanand Tverskyhave developed a formal
model to explain the evaluationof prospects,but the theoryof editing or framing
is less well-developed. Both the editing and evaluation phases are essential to
prospect theory, although the former has received less attention.
Editing involves several mental operationswhich simplify the choice problem by transformingthe representationof outcomes and probabilities.Coding
involves the identificationof a referencepoint and the framing of outcomes as
deviations (losses or gains) from thatreferencepoint, and this can affect orientation towardrisk. Simplificationinvolves roundingoff probabilitiesor outcomes,
including discardingextremely unlikely outcomes by roundingtheir probability
to zero, and can distort expected utility calculations. Detection of dominance
entails the search for and eliminationof dominatedalternatives.There is also a
combinationof probabilitiesassociated with identical outcomes and a segregation of a riskless componentof a prospectfrom a risky componentwhich is then
evaluatedwith respectto its deviationfrom the assuredminimum.There is often
the cancellation of components common to all prospects or the eliminationof
irrelevantalternatives,which can lead to preferencereversalsand violations of
invariance. These editing operationsare discussed in more detail by Kahneman
and Tversky (1979, pp. 284-285).
Editing is an integral component of the choice process and is essential if
prospect theory is to be able to explain violations of invariance, preference
reversal, intransitivities, and other anomalies of preference described above
(Abelson & Levi, 1985, p. 250). In complex choice situations,however, exactly
how choice problems are edited is difficult to predict because the process is
influenced by the "norms, habits, and expectancies of the decision maker" as
well as the featuresinherentin a choice problem(Tversky& Kahneman,1986, p.
S257). Moreover, the outcome of the editing process may be a function of the
sequence of editing operations.Whethersimplificationtakes place beforeor after
combinationand/or segregation,for example, may make a differencein the final
editing of choices and introduces an additional element of unpredictabilityin
decision-making.
For these reasons, Kahnemanand Tversky (1979, p. 275) restrict themselves to choice problems "where it is reasonable to assume either that the
original formulationof the prospects leaves no room for furtherediting, or that
the edited prospectscan be specified withoutambiguity."Thatis, Kahnemanand
Tverskyfocus on the evaluationof prospectsratherthan the editing of choices,
and the behaviorthey observe is determinedprimarilyby the evaluationphase of
decision-making. Needless to say, editing plays a much greaterrole in choice
situations in internationalrelations and requires far more theoretical and empirical attention.
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VALUE

LOSSES

I

GAINS

Fig. 1. A hypotheticalvalue function.

Once the individualedits the availableoptions, she then evaluatesthe edited
prospects and selects the one with the highest value, as determined by the
productof a value of an outcome and a decision weight. The weighted value of a
prospect V is given by
V = lw (Pi) * v(Xi),

where p is the perceived probability of outcome x, w(p) is the probabilityweighting function, and v(x) is the value function.
The valuefunction has three main characteristics,which reflect the behavioral patternssummarizedabove: (1) It is defined on deviationsfrom a reference
point, ratherthan on net asset position (thus if the reference point shifts, the
value function shifts accordingly); (2) it is generally concave for gains and
convex for losses, reflectingrisk aversionin the domainof gains andrisk seeking
in the domain of losses; (3) it is steeper for losses than for gains (perhapsby a
ratio of 2:1, according to the experimentalevidence [Tversky& Kahneman,
1991]). This captures the phenomenon of loss aversion and implies that the
marginalutility of gains decreases fasterthanthe marginaldisutilityof losses. A
typical S-shaped value function is presentedin figure 1.
The probability-weightingfunction measuresthe impact of the probability
of an event on the desirability of a prospect. It is not a linear function of
probability, however, and decision weights are not themselves probabilities.
Technically,decision weights could be influenced by factors other than probability, including "ambiguity,"or uncertaintyaboutthe level of uncertaintyor risk
(Kahneman& Tversky,1979, p. 280; Ellsberg, 1961; Einhorn& Hogarth, 1985).
A typical probability-weightingfunction, induced from experimentalevi-
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Fig. 2. A hypotheticalweighting function.

dence, is given in figure 2. It has several characteristics. First, the weighting
function is not well-behaved near its endpoints. This reflects the unpredictability
of behavior under conditions of extremely small or extremely large probabilities.
In other words, the variance in the probability weighting function is not constant
and is quite large in the region near 0 or 1. Kahneman and Tversky (1979, pp.
282-283) acknowledge this unpredictability, and argue that "because people are
limited in their ability to comprehend and evaluate extreme probabilities, highly
unlikely events are either ignored or overweighted, and the difference between
high probability and certainty is either neglected or exaggerated."
The fact that the weighting function is not well-behaved near its endpoints,
and that by definition w(0) = 0 and w(l) = 1, leads to a second important
characteristic: there is a sharp (though somewhat indeterminant) increase in the
weighting function in these regions. Thus changes in probabilities near 0 or 1
have disproportionately large effects on the evaluation of prospects.
A third characteristic of the weighting function is that its slope is less than 1
across its entire range, except for the small region near its endpoints. Because the
and therefore of
slope is a measure of the sensitivity of decision weightspreferences-to changes in probabilities, this means that preferences are generally less sensitive to variations in probability than the expectation principle
would suggest (with the important exception of the region near 0 and 1). One
implication is that the sum of decision weights associated with complementary
events is generally less than the weight given to a certain event, which reflects
the certainty effect described above (Kahneman & Tversky, 1979, p. 282).
Fourth, other than the indeterminacy of behavior for extremely small proba-
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bilities, small probabilitiesare overweightedwhile largerprobabilitiesare underweighted. Although there is no conclusive evidence as to the specific point at
which overweighting shifts to underweighting,or whetherthis point varies significantly across individualsor conditions, it appearsfrom typical experiments
that this point falls in the .10-. 15 range (Hershey and Shoemaker[1980] use
.12). Thus it is clear that probabilitiesare underweightedover most of their
range. This leads to a fifth characteristicof the weighting function:for all 0 < p
< 1, w(p) + w(l - p) < 1. In otherwords, decision weights do not sum to 1 for
choices between two options. Kahnemanand Tversky(1979, p. 281) referto this
as subcertainty,and this propertyof the weighting functionis somewhatcontroversial (Abelson & Levi, 1985, pp. 250-251).7
It is importantto note thatattitudestowardrisk are not determinedby the Sshaped value function alone, as is commonly assumed in most applicationsof
prospect theory to internationalrelations. Rather, risk propensities are determined jointly by the value function and probabilityweighting function. In the
domainof gains where perceivedprobabilitiesare above the transitionpoint from
overweightingto underweighting(where the weighting function crosses the 45degree diagonal, at approximatelyp = .10 - .15), the underweightingof probabilities works togetherwith the concavityof the value functionto undervaluethe
gamble relative to the certain outcome, and thus to encouragerisk aversion. In
the domain of losses, the underweightingof probabilities(above the probability
transitionpoint) reduces the weights given to risky negative prospects, makes
them less unattractive,and thus encourages risk-seeking. In these probability
ranges, the effects of the value function and the probabilityweighting function
are thus mutually reinforcing.
This is not the case where probabilitiesare small, below the transitionpoint
from overweightingto underweighting(but above the very small region in which
the value function is not well-behaved).Here the overweightingof probabilities
works to increasethe value of positive gamblesand to increasethe negativevalue
of negative gambles, and thus to encouragerisk-seekingin the domain of gains
and risk aversion in the domain of losses, tendencies which are contraryto the
effects of the value function. Which of these counteractingtendencieswill dominate depends on the precise shapes of these functions over this range of small
probabilities.
It is easy to show that the overweightingof probabilitiesis a necessary but
not sufficient condition for risk-seeking in the domain of gains and for risk
7Subcertaintyleads to an interestingparadox.Considera choice between (1) $100 with certaintyand
(2) a fair coin flip which yields $100 for heads and $100 for tails. Subcertaintyand the underweighting of the probabilitiesin the second option would lead to a preferencefor the first option, even
though the two are mathematicallyequivalent. The paradoxcan be removedif editing by combination or cancellationis allowed. This demonstrateswhy editing is a necessarycomponentof prospect
theory (Abelson and Levi, 1985, p. 250).
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aversion in the domain of losses. Given the shape of the weighting function and
the transitionpoint, this means that for prospect theory the "reversal"of risk
propensitiescan occur only in the range of small probabilities.Whetherit will
occur in this range depends, however, on the relative shapes of the value and
probabilityweighting functions. The indeterminacyof risk orientationis compounded in the range of extremely small probabilities,where the value function
is still concave for gains and convex for losses but where the probabilityweighting function is indeterminant.
As Kahnemanand Tversky (1979, pp. 285-286) note, the conditions for
risk acceptancein the domain of gains and risk aversionin the domain of losses
(i.e., small probabilities) are precisely those under which lottery tickets and
insurancepolicies are sold. Thus the overweighting(and perhapsthe exaggeration) of small probabilitiesis one possible explanationfor the appealof long-shot
gambling, and it also might reinforcethe tendency for risk averse individualsto
insureagainstrarebut catastrophiclosses (Payne et al., 1981; Tversky& Kahneman, 1986, p. S258).8
Thus prospect theory challenges some basic assumptionsand propositions
of expected-utility theory and provides an important alternative theoretical
frameworkfor the analysis of social and political behavior.The theoreticaland
empiricalstudies in this issue are among the first comprehensiveeffortsto apply
prospect theory to internationalrelations and foreign policy.
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