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1. Introduction 

One of the first fundamental assumptions of Economic theory faced by the undergraduate 

student is the homo œconomicus, the agent acting “rationally” who maximizes his utility 

acting selfishly. 

First described by John Stuart Mill1 (1836), the homo œconomicus had been object during 

more than one century of various critics especially about fairness and the rational 

behavior. This final work wants to provide one of the explorations about the rationality of 

agents, providing the foundation of a new economic discipline: behavioral economics. 

Prospect Theory proved the inconsistencies of Expected Utility Theory showing that there 

is rationality in the choices otherwise described as “irrational” by Expected Utility Theory. 

The new framework was extended by some scholars, rejected but seriously and critically 

considered by others, finally rebuilt to face critics by the mainstream scholars.  

This final work aims to be a short introduction to the undergraduate student to introduce 

her to the world of Prospect Theory and behavioral economics.  

The first section of this work describes the “prehistory” of Prospect Theory: the description 

of Kahneman and Tversky lives according to Kahneman autobiography and the birth of the 

question of the choice under uncertainty. 

The second section is an analysis of the 1979 version of Prospect Theory following the 

path of the paper and comparing it to the caveats of Expected Utility Theory. 

The third section speaks about the replies to Prospect Theory both by its followers as 

Thaler and the following developments by Prospect Theory authors and critics who 

founded new theories of choice under uncertainty having the 1979 paper in their 

bibliographies showing its inconsistencies and weak points. 

The fourth and final chapter is the description of Cumulative Prospect Theory that is the 

effort of Tversky and Kahneman to provide a theory adapted to critics consistent with 

Cumulative Theory and final consideration of the behavioral version of choice under 

uncertainty. 

                                                           
1
 “*Political Economy+ does not treat the whole of man’s nature as modified by the social state, nor of the whole 

conduct of man in society. It is concerned with him solely as a being who desires to possess wealth, and who is 
capable of judging the comparative efficacy of means for obtaining that end”. 
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2. The Prehistory of “Prospect Theory”: Kahneman’s Life in Its Own Words 

2.1 “Kahnnemanandtversky”: biography of a successful joint work. 

Erica Goode begins her interview with Dr. Kahneman on the New York Times of 5 

November 2002 in this way: 

''Kahnemanandtversky.'' Everybody said it that way. 
As if the Israeli psychologists Daniel Kahneman and Amos Tversky were a single person, and their work, 

which challenged long-held views of how people formed judgments and made choices, was the product of a 
single mind. 

The narrow introduction of the journalist catches very well the peculiar partnership that 

was established since 1969, when they met during a seminar on applications of 

psychology to real world problems. Kahneman says in its autobiography: 

At the beginning of our collaboration, we quickly established a rhythm that we maintained during all our 
years together. Amos was a night person, and I was a morning person. This made it natural for us to meet 

for lunch and a long afternoon together, and still have time to do our separate things. We spent hours each 

day, just talking. When Amos’s first son Oren, then fifteen months old, was told that his father was at work, 
he volunteered the comment “Aba talk Danny”.2 

From their joint work are remarkable two particular aspects: their non-competitive 

authorship relation, in fact, they tossed a coin to establish the senior author of their first 

paper then they alternated until the 1980s; the absence of any kind of division of labor but 

Tversky’s casting vote on who would have been included into reference list and Kahneman 

dominion over English grammar issues. Their work used to take a very long time as 

Tversky’s motto was “Let’s do it right”: the article in Science of 1974 took one year to be 

written, and one good day of work would bring an “advance of one sentence or two”. 

Even the Prospect Theory was characterized by this slow but effective method: they began 

in 1974 and in 1975 they had a paper ready for a conference (the 1975 draft Value 

Theory) with “90% of the ideas of Prospect Theory” but they “spent the better part of the 

following four years debugging it, trying to anticipate every objection”3. 

Outstanding were the outcomes of their joint works: of the eight journal articles published 

between 1971 and 1981, five had been cited more than a thousand times by 2002, while 

only one work per author had exceeded that threshold4. Their experienced ended when 

                                                           
2
 KAHNEMAN, Daniel(2002); Autobiography, Nobelprize.org p.5 

3
 Id. p.14 

4
 “The statistical record confirms that our joint work was superior, or at least more influential, than the work we did 

individually (Laibson and Zeckhauser, 1998). Amos and I published eight journal articles during our peak years (1971-
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due to families and work they had to meet only once a month to work together: “the 

goose that had laid the golden eggs languished and our collaboration tapered off. […] It 

came as a painful surprise for us.”5 

When in 1996, Amos Tversky was going to live his last months; they decided to edit a 

joint book that tried to cover the progresses spread from Prospect Theory (Kahneman & 

Tversky, 2000 ). 

 

2.2 Prospect Theory and Behavioral Economics 

As Kahneman says in the interview for New York Times6, they did not have in mind to 

influence economics; but they tried to answer to a doubtful and quite old tenet of 

economic theory (Bernoulli, 1738/1954) that is considering as the state of wealth the total 

amount of money owned while people thinks in terms of gains and losses.  

During a conference in the spring of 1975 appears a draft of a theory of risky choice, 

called “Value Theory”, which rose from Kahneman’s doubts of Utility Function as measure 

of the whole wealth instead of the gains and losses deriving from the play of a lottery. 

After this there were three years of further research based on two main efforts: (1) the 

implications for the theory and (2) solid answers to each objection. A curious fact is that –

as a method to face the second issue- they invented “the specter of an ambitious 

graduate student looking for flaws, and [they] labored to make that student’s task as 

thankless as possible”7. 

One weak point they pointed out was the direct application of the model that would have 

brought the decision maker to prefer the prospect 1 ($100, 0.01; $100, 0.01) to prospect 

2 ($100, 0.02), that is clearly wrong. To eradicate the problem they assumed the “mental 

accounting” that is the spontaneous translation of prospect 1 into prospect 2. 

                                                                                                                                                                                                 
1981), of which five had been cited more than a thousand times by the end of 2002. Of our separate works, which in 
total number about 200, only Amos' theory of similarity (Tversky, 1977) and my book on attention (Kahneman, 1973) 
exceeded that threshold.” From Kahneman’s autobiography (2002). 
5
 Id. p. 12 

6
Erica Goode, A Conversation with Daniel Kahneman: Profit, Losses and the Mysteries of the Mind, New York Times, 

November, 5, 2002 
7
 KAHNEMAN, Daniel(2002); Autobiography, Nobelprize.org p.9  
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They named their work “Prospect Theory” because they “reasoned if the theory ever 

became well known, having a distinctive name would be an advantage”8; during 1979 

Prospect Theory appeared on Econometrica, which was chosen because was the review 

where the best decision theorists had ever written and even because if it had appeared on 

Psychological Review probably it would not have been taken so much into account by 

economists. 

The great credit the theory obtained has been thanks to the formal approach: “its formal 

nature was the key to the impact it had in economics. Every discipline of social science 

[…] has some ritual tests of competence, which must be passed before a piece of work is 

considered worthy of attention. [...] they are also important aspects of the tribal life of the 

disciplines”9. 

Contemporarily to the development of Prospect Theory, Kahneman and Tversky pursued a 

research about the so-called “Framing Effect”, which it was used to demonstrate the 

different sensibility to gain and losses in order to show the inadequacy of a theory 

uniquely based on final levels of wealth. It became one of the fundamental limits of the 

human mind violating what will be later called “invariance” (Kahneman & Tversky, 

Choices, values and frames., 1984) or “extensionality” (Arrow, 1982). 

The next step was the inclusion of riskless choice into the theory. This was thanks to the 

help of Richard Thaler, “young economist, blessed with a sharp and irreverent mind.”10 He 

read in 1975 the Prospect Theory’s draft which helped him to demonstrate the endowment 

effect: utility bearers are not states but changes. Another issue brought by “Dick” Thaler 

was the “mental accounting”, another violation of rationality due to the segregation of 

mental accounts, where people struggles to keep each account black. 

Kahneman, Tversky and Thaler provided the integration of psychological research into 

economic science and, as Kahneman says: “Amos and I provided quite a few of the initial 

ideas that were […] integrated into the thinking of some economists and prospect theory 

                                                           
8
 Ibidem 

9
 Ibidem 

10
 Id. p. 10 
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undoubtedly afforded some legitimacy to the enterprise of drawing on psychology as a 

source of realistic assumptions about economic agents”11.  

Behavioral Economics was born with the article (Thaler, 1980) that faced the fundamental 

tenets of consumer theory and the series of “Anomalies” appeared in every issue of 

Journal of Economic Perspectives from 1987 to 1990. 

Another fundamental step in the foundation of Behavioral Economics was the contribution 

of Eric Wanner, a psychologist who was vice-president first of Sloan Foundation, then 

president of Russell Sage Foundation. He believed in a different way of integrating 

psychology and economics: not encouraging psychologists to be listened by economists 

but supporting the few economists interested in listening. The first grant financed was a 

visiting year (1984-1985) to Richard Thaler. 

That year Kahneman, Thaler and Knetsch extended the issues of prospect theory to other 

fields as the judgment of market’s fairness bringing the behavioral economics into labor 

economics (Kahneman, Knetsch, & Thaler, 1990). The article was accepted with no 

change requests: one of the referees of the American Economic Review was George 

Akerlof who would have been the father of Behavioral Macroeconomics. 

The last Kahneman research into core economics was the N* Game described informally 

(Kahneman, 1987) and taken up by others which was a sort of a perspective of game 

theory from behavioral economics. 

Behavioral economics continued to be financed by Russell Sage Foundation which 

maintains a “Behavioral Economics Roundtable” with scientists who contribute and 

continue Kahneman and Tversky theory. From this institution emerge two groups: one 

following psychologists’ normative-descriptive distinction, and another following 

economists’ positive-descriptive distinction.12 

Behavioral economists earned prizes as Matthew Rabin who was awarded by Clark Medal 

and George Akerlof who had delivered a Nobel lecture called “Behavioral 

Macroeconomics”. Rabin said teaching a set of guidelines for theories in behavioral 

economics that “the standard economic model should be a special case of the more 

                                                           
11

 Ibidem  
12

 From HEUKELOM, Floris (2007), Kahneman and Tversky and The Origin of Behavioral Economics, Tinbergen Institute 
Discussion Papers TI 2007-003/1 
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complex and general models that were to be constructed”13. It has been a long time since 

a philosopher told Kahneman during a party in Jerusalem about 1974 paper Heuristics and 

Biases that “he was not interested in psychology of stupidity”14 

 

3. The 1979 Paper: analysis of the first version of the Prospect Theory 

3.1 The starting points of the paper: Bernoulli, VN-M and Friedman Savage Theories 

As stated upon, the starting point has been the very first question of decision under risk: 

the St. Petersburg’s Paradox (Bernoulli, 1738/1954). Here there are two noblemen playing 

a game where they toss a coin: nobleman one proposes to nobleman two to pay him two 

ducats when the coin falls heads on the first toss, four ducats if it also falls heads on the 

second toss, eight ducats for the third heads, and so on ad infinitum until the coin turns 

up tails. A fee is required to play this game. The game can be resumed by the lottery 

                               

If it is needed a fee to play the game its expected value will be:  

                       

As it is impossible to pay the whole wealth for such a game, Bernoulli solved the paradox 

using the felicity function, a function         , where X is the set of all of possible wealth, 

which gives to every state of wealth a number. The felicity function is in this case      

               . The logarithmic shape (see figure 1 in the Appendix) is characterized by 

diminishing returns to scale as f’x>0 and f’’x<0.  

Substituting the monetary payoffs with the utility the entry fee would get quite 

reasonable. The model proposed by Bernoulli was more descriptive than normative 

because he did not want to explain how to measure utility nor why this expectation should 

have been rational (Schoemaker, 1982). 

In 1944, comes into play what can be considered “the major paradigm in decision making 

since the Second World War”15: the Expected Utility Theory (EUT) by Von Neumann and 

                                                           
13

 KAHNEMAN, Daniel(2002); Autobiography, Nobelprize.org p.16 
14

 GOODE Erica, A Conversation with Daniel Kahneman: Profit, Losses and the Mysteries of the Mind, New York Times, 
November, 5, 2002 
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Morgenstern (1944). In this work propaedeutic to Game Theory, a branch of Decision 

Making where the rational decision depends on the behavior of other agents, they assume 

the identity of utility with monetary outcomes: 

“We wish to concentrate on one problem –which is not that of the measurement of utilities and of 

preferences- and we shall therefore attempt to simplify all other characteristics as far as reasonably possible. 
We shall therefore assume that the aim of all participants in the economic system, consumers as well as 

entrepreneurs, is money, or equivalently a single monetary commodity. This is supposed to be unrealistically 
divisible and substitutable, freely transferable and identical, even in the quantitative sense, with whatever 

satisfaction or utility is desired by each participant.”16 

 

To develop Game Theory, the authors had to deal with a simplified concept of utility: the 

assumption of money as utility holds until the independence axiom holds. Moreover, Von 

Neumann Morgenstern utility theory applies to any kind of outcome, where money is just 

a special case (Schoemaker, 1982). Another aspect which has to be remarked is the set of 

constraints, five basic axioms, on the relations between agents’ preferences that can bring 

to prove the effective rationality of expected utility maximization as an agent’s behavior. It 

is Jacob Marschak (1950) the one who reformulated Von Neumann and Morgenstern’s 

axioms and proposed them as a definition of rational behavior under risk. 

The five axioms are informally described in Schoemaker (1982): 

1. Preferences for lotteries Li are complete and transitive 

2. The lotteries are continuous i.e. that for any x1>x2>x3, exists one probability p 

between zero and one such that (x1,p;x3,(1-p)) ∼  x2 

3. If x1 is equally attractive as x2, then (x1,p; x3,(1-p)) and (x2,p; x3,(1-p)) are equally 

attractive for any value of x3  and p. 

4. If x1 > x2 , then (x1, p; x2, (1-p)) will be preferred to (x1, q; x2, (1-q)) if and only if 

p>q 

5. A compound lottery (i.e., one whose outcomes are themselves lotteries) is equally 

attractive as the simple lottery that would result when multiplying probabilities 

through according to standard probability theory. 

The EUT had been accepted by Friedman and Savage (1948) with one more implicit 

assumption: “the traditional risk-aversion assumption in economics and finance, 

                                                                                                                                                                                                 
15

 SCHOEMAKER, Paul (1982); The Expected Utility Model: Its Variants, Purposes, Evidences and Limitations;  Journal of 
Economic Literature, vol XX, p. 529 
16

 VON NEUMANN, John, MORGERSTERN Oskar (1944); Theory of Games and Economic Behavior, p.8 
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particularly for losses”17. They propose a utility function which is at the same time concave 

and convex: they propose a “wiggly utility function” (see figure 2 in the appendix) which is 

concave for low incomes, convex for higher incomes and again concave for highest 

incomes.  

Friedman and Savage had to defend their theory from the following self-imposed 

objection: it is “patently unrealistic to suppose that individuals consult a wiggly utility 

curve before gambling or buying insurance.”18 

The paper present a first answer to this reacting from a positive point of view stating the 

as if argument that states the following: “individuals behave as if they calculated and 

compared expected utility and as if they knew the odds”19.  

3.2 The Paper Analysis 

In 1979 appears on Econometrica “Prospect Theory: an Analysis of Decision under Risk”. 

The authors say in the abstract that the paper is “a critique of expected utility theory as a 

descriptive model of decision making under risk, and develops an alternative model, called 

prospect theory”20. 

The very first part of the paper is dedicated to number the main tenets of expected utility 

theory which are going to be critiqued: (1) Expectation, as the overall utility intended as 

expected utility of the outcomes; (2) Asset Integration, as the prospect should be 

accepted if its integration with an asset would bring to more utility21; (3) Risk Aversion, 

that means the concavity of the (Bernoulli’s) Utility Function u(x). 

The following part aims to demonstrate the violation of the three tenets. The method 

consists in empirical tests of these properties based on the answers of students and 

university faculty to hypothetical choice problems. Each problem contained in the 

                                                           
17

 SCHOEMAKER, Paul (1982); The Expected Utility Model: Its Variants, Purposes, Evidences and Limitations;  Journal of 
Economic Literature, vol XX, p. 543 
18

 FRIEDMAN Milton, SAVAGE Leonard J. (1948), The Utility Analysis of Choices Involving Risk, Journal of Political 
Economy n.56, p.297 
19

 Ibidem 
20

 KAHNEMAN Daniel, TVERSKY Amos (1979), Prospect Theory: an Analysis of Decision under Risk, Econometrica vol. 
47(2), p.263 
21

 That means: U(x1+w, p1;...; xn+w, pn)>U(w)  
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paragraphs wants to underline a specific violation and they show each time some different 

effect. 

The first counter example is the famous paradox introduced by Maurice Allais (1953) with 

the only difference of moderate instead of huge gains.22 From this empirical evidence it is 

shown the so-called certainty effect. It causes the preference reversal of outcomes due to 

an overweighting of the ones which are considered certain. This effect works also with 

non-monetary outcomes as appears in problem 5 and 6 when instead of two sums of 

money there are two holidays. In this section, the violation of expectation axiom, there is 

also place for another kind of empirical evidence that is the distinction between concrete 

probability of winning and possibility of winning (minuscule probabilities). It is shown that 

the agents, when they have high probabilities, choose the prospect with higher probability 

of winning; when they have just the possibility they will choose the one with higher 

payoff. Then the paper formulates an empirical generalization: if (y, pq; 0, 1-pq) is 

equivalent to (x, p; 0, 1-p), then (y, pqr; 0, 1-pqr) is preferred to (x, pr; 0, 1-pr), with 

p,q,r  [0,1]. 

The second violation happens with the prospects involve losses. (see table 1 in the 

appendix) The signs of the outcomes are reversed, Kahneman and Tversky say in the 

article: “the reflection of prospects around [zero] reverses the preference order. We label 

this pattern the reflection effect”.23 Then the two scholars analyze the implications: the 

first is that risk aversion in positive domain gets risk seeking in negative domain; secondly 

even the negative prospects violate the expectation axiom of expected utility theory 

showing in the same way that outcomes obtained with certainty are overweighed respect 

to uncertain outcomes: the certainty effect as implied risk aversion in positive prospects 

now implies risk seeking in positive prospects; third the reflection effect makes 

inconsistent the explanations for certainty effect due to aversion to uncertainty and 

variance as people prefer prospects with losses which have smaller expected value and 

higher variance24. 

                                                           
22

 The choice problems are in the appendix at Problem Set 1 
23

 KAHNEMAN Daniel, TVERSKY Amos (1979), Prospect Theory: an Analysis of Decision under Risk, Econometrica vol. 
47(2), p.268 
24

 E.g. see problem 3’ in Table 1 of the Appendix. 
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The third violation aims to face the concavity of the utility function, then the loss aversion. 

The two scholars here examine insurances, finding out as a main aspect the aversion for 

the probabilistic insurance, which is an insurance that has a lower premium (ry, with 

0<r<1) and pays with a lower probability (rp, with 0<r<1). From a problem presented to 

95 Stanford University students25, 80% of them refused the possibility of a probabilistic 

insurance with a rate of uncertain payoff of 50%. That goes against the expected utility 

theory, which states that probabilistic insurance is superior to regular insurance for people 

risk averse. If w is the state of wealth of an agent and y is the premium to insure against 

the probability p of losing x, then one should be willing to pay a smaller premium ry to 

insure against the probability (1-r)p of losing x, with 0<r<1. So, if the agent is indifferent 

between (w-x, p; w, 1-p) and (w-y), then he should prefer probabilistic insurance (w-x, (1-

r)p; w-y, rp; w-ry, 1-p) over regular insurance (w-y).26 The fact that probabilistic insurance 

seems riskier to regular insurance shows how the concavity of the utility function for 

wealth is inadequate to represent risk aversion and even to embody fully the notion of 

risk. From the insurances, comparing contingent insurance with probabilistic insurances, 

Kahneman and Tversky find out also that prospects with same probabilities and outcomes 

may be evaluated differently depending on their formulation. 

The last effect that has been pointed out by Kahneman and Tversky is the Isolation Effect, 

which brings to inconsistencies of the preferences. The agents, when they have to face a 

compound prospect they are focusing on terminal nodes as appears in problem 10, which 

has the same payoffs and probabilities of problem 4 but shows the opposite preference. 

The authors say about this effect: “The reversal of preferences due to the dependency 

among events is particularly significant because it violates the basic supposition of a 

decision-theoretical analysis, that choices between prospects are determined solely by the 

probabilities of final states”27. Another important aspect emerged from the study of 

                                                           
25

 See problem 9 in the appendix. 
26

 “To prove this proposition, we show that  

                             implies                                         

         

Without loss of generality, we can set            and        . Hence,               , and we wish to 

show that 

                                           which holds if and only if u is concave.” 

(Kahneman & Tversky, 1979) 
27

 KAHNEMAN Daniel, TVERSKY Amos (1979), Prospect Theory: an Analysis of Decision under Risk, Econometrica vol. 
47(2), p.272 
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isolation effect comes from problems 11 and 12 that show that people, not integrating the 

bonus given at the beginning of the prospect, react differently to a prospect with same 

probabilities and payoffs, showing the inconsistency of utility theory which assigns the 

same value to a state of wealth with no importance if it is reached from a lower or higher 

state. This implies a major attention on changes of wealth instead that final assets as 

carriers of utility. Last but not the least, the authors say that “this conclusion is the 

cornerstone of an alternative theory of risky choice”28. 

After the pars destruens, the authors describe their alternative view. Prospect Theory 

consists in two phases: (1) editing and (2) evaluation.  

The first phase consists in the analysis of the offered prospect and its simplification. 

Editing phase is composed by four operations: coding, combination, segregation and 

cancellation. 

Coding operation comes from the perception of the utility as gain or loss related to “some 

neutral reference point”, which can be affected by some sure gains of prospects as the 

ones presented in problems 11 and 12.  

Combination is an operation of sum of the probabilities of the identical payoffs of the 

prospects. E.g. the prospect (200, 0.25; 200, 0.25) will be combined into (200, 0.50) 

Segregation is the effect appearing in the final section of isolation effect. It is the 

segregation of the riskless component of the prospect from the risky component. In this 

case the prospect (300, 0.80; 200, 0.20) is decomposed into a sure gain of 200 and a 

prospect (100, 0.80). 

Cancellation is applied to the editing of two or more prospects and consists in the 

slackness of the common first stage of a sequential game, as in problem 10, or the sure 

gains which are present in problems 11 and 12. The last type of cancellation is the 

elimination of common probability-payoff pairs, which can reduce the two prospect (200, 

0.20; 100, 0.50; -50, 0.30) and (200, 0.20; 150, 0.50; -100; 0.30) into (100, 0.50; -50, 

0.30) and (150, 0.50; -100, 0.30)29. 

                                                           
28

 Id. p. 273 
29

 All the examples in the description of the editing phase are from the original paper. 



Diego Zunino – HISTORY OF “PROSPECT THEORY”: BIRTH AND EVOLUTION OF A SUCCESSFUL PAPER 
 

 

14 

Other two additional operations are the simplification, that is the transformation of 

prospect (101, 0.49) into (100, 0.50), and the detection of dominance which consists in 

the scanning of the prospect to detect dominated alternatives which are immediately 

rejected. 

The order of the editing process can bring to different edited prospects, which may vary 

due to the presentation and the format of the starting prospects. With the expression: 

“[…] [T]he preference order between prospects need not to be invariant across context”30 

the authors reject the independence axiom, which affirms that the event of the payoff 

must be embodied into the identical payoff. However, in the prospect theory is assumed 

reasonable the no possibility of further editing of the original formulation of the prospects 

or the no ambiguity of the edited prospects.  

The second phase is the evaluation of the edited prospects, choosing the one with the 

highest value. The function used in this phase will be denoted as V, expressed in terms of 

 and v. V holds for prospect with at most two outcomes different from zero with the form 

(x, p; y, q) where the agent receives x with probability p, y with probability q and 0 with 

probability 1-p-q. A prospect is defined: (a) strictly positive if x,y>0 and p+q=1; (b) 

strictly negative if x,y<0 and p+q=1; (c) regular if it is not neither strictly positive nor 

strictly negative. 

The scale  is defined as the number resulting from (p) with the function                . 

Even if       and      ,  is not a probability measure because           is 

often less than unity: it can be better seen as the weighting function of the individual 

which assigns a subjective value to the probability on the overall value of the prospect. 

Previous attempts to formalize a more general decision weight of probabilities have been 

made by Edwards (1962), Fellner (1961) and Van Dam (1975). 

The scale v is the number resulting from      with the function        , with x 

representing the wealth deviation from the reference point and v represents the value of 

the deviations for the decision maker. This attention to wealth variation instead of final 

states has been developed first by Markowitz. (1952) 
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The function V of the regular prospect will be                                . From 

the EUT the authors they take the definition of V on prospects and v on outcomes. With 

strictly positive and strictly negative prospects the evaluation becomes with       and 

     ,                                    , with the isolation of the certain 

outcome.  

The next section is going to treat the value function, stressing the point on the feature of 

the main relevance of state changes rather than the absolute final state. This main finding 

leads to the assumption of a function which is concave above the reference point, and 

convex below it. Similar studies in a riskless context had been developed by Galanter and 

Pliner (1974). According to problem 13 and 13’ the results are similar, as the preferences 

are in accord with the assumption.  

However there could be some perturbations to the shape of value function caused by 

some amounts that will lead to changes in life style (the paper brings the example of the 

selling of a house in case of great loss leading to risk aversion and buying of a house in 

case of great gain that leads to risk seeking): this brings to convex regions in the value 

function for gains and to concave regions in the value function for losses.   

Another characteristic is that the value function is not symmetric as people find 

unattractive the symmetric bet even more the payoff raise. If      , according to what 

is said above, the lottery                 is preferred to                . This means that:  

                             which brings to         –               –        

 If y is set equal to 0, it yields to               

 If y approaches x, it yields to                 

  It means that the value function is steeper for the losses than for the gains, and it 

is steepest in the reference point, discording from Markovitz (1952) utility function 

which is shallow in that region31. The main properties of value function have been 

observed in an analysis of Von Neumann Morgenstern functions for changes of 

wealth (Fishburn & Kochenberger, Two-piece Von Neumann Morgenstern utility 

functions, 1979). 
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 The shape of the Kahneman and Tversky’s value function can be seen in the appendix at figure 3. 
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The last point of attention in the prospect theory is the weighting function, which gives 

decision weights to the probability of each outcome, and then the obtained decision 

weights have to be multiplied by the value of each outcome. These are not probabilities 

and the do not obey to probability axioms. 

It is an increasing function of p, with (0)=0 and (1)=1 with the scale normalized as (p) 

is the ratio between the weight associated with the probability p to the weight associated 

with the certain event.  

For small probabilities hold two properties: (1) the subadditivity i.e. (rp)>r(p) for 

0<r<1. This is verified by problem 8 where (6,000; 0.001) is preferred to (3,000; 0.002) 

hence  
        

        
 

        

       
 

 

 
 and then 

 

 
          (      

 

 
) by concavity of v for gains. 

(2) the overweighting of very low probabilities that is (p)>p. problems 14 and 14’ 

demonstrate the property because people prefer a lottery over its expected value in the 

first problem, and the payment of an insurance over the probability of a very large amount 

in the second problem (Markowitz, 1952). It means that                       and 

then         
    

        
       by the concavity of v for gains: the same result holds for 

losses by the convexity of v for losses.  

For all the probabilities holds the so-called (3) subcertainty that is              : it 

had been already implied by data from MacCrimmon and Larsson (1979) and can be 

demonstrated by problems 1 and 2. The problems yield respectively to: 

(1)                                        i.e. 

(2)                                   for problem 1 and  

(3)                               for problem 2 

Combining (2) and (3) we get:                .  

According to subcertainty the slope of the weighting function is the responsiveness of 

preferences to changes in probability and preferences are “generally less sensitive to 

variation of probability than the expectation principle would dictate”32. 
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From the violation of the substitution axiom is derived another property called (5) 

subproportionality that is: 
     

    
 

      

     
 with p,q,r(0,1]33. This property holds if and only 

if log  is a convex function of log p. 

Figure 4 of the appendix shows the shape of a weighting function which follows the four 

properties described. According to the own words of Kahneman and Tversky: “ is 

relatively shallow in the open interval and changes abruptly near the end-points where 

(0)=0 and (1)=1. […] Because people are limited in their ability to comprehend and 

evaluate extreme probabilities, […]  is not well behaved near the end-points”34. 

From the answers to the objection to non-linearity of  function are derived two important 

observations: the first is that probabilities of identical outcomes are combined in the 

editing of prospects; the second, which faces the potential violation of dominance in the 

case of non-linearity of , is that “direct violations of dominance are prevented, […] by the 

assumption that dominated alternatives are detected and eliminated prior to the 

evaluation of prospects”35. Prospect theory does guarantee indirect violations of 

dominance, as transitivity where prospect A is preferred to B, B is preferred to C, and C is 

preferred to A as noted in Raiffa (1968). 

The difference between the preference and bidding process is described by the systematic 

bias of the so-called preference reversal, already introduced before the theory 

(Lichtenstein & Slovic, 1971). 

The final section of the paper is aimed to the analysis of three topics deriving from the 

formal description of the Prospect Theory: attitudes toward risk, shifts of reference and 

extensions of the theory. 

The attitudes toward risk are determined not only by the utility function, as it is in 

expected utility theory, but also by the weighting function. That is supported because the 

common violations of the expected utility axioms happen due to the properties of 

weighting function: independence axiom is violated by subcertainty; substitution axiom is 

violated by subproportionality. Overweighting of small probabilities restricts the risk 
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seeking for gains and risk aversion for losses to small probabilities: “these are the typical 

conditions under which lottery tickets and insurance policies are sold”36. 

The analysis of the shift of references is aimed to demonstrate that if an agent is 

indifferent respect to a prospect, i.e.                 , then if a sure loss     is 

introduced she will prefer the risky prospect instead of the sure loss. In this way the agent 

will accept gambles otherwise unaccepted. In the case of formulation of outcomes in 

terms of final assets rather to wealth changes the value function tends to be concave 

everywhere and there is no space for risk seeking for losses. The last point of the 

paragraph is dedicated to the fact that people is not able to subtract the cost from the 

outcomes of a gamble. Prospect theory propose a version where the agent will accept to 

purchase a prospect if V(x, p) – v(c) >0 where c is the cost of the prospect. According to 

the words of the authors: 

“people are expected to exhibit more risk seeking in deciding whether to accept a fair gamble than in 

deciding whether to purchase a gamble for a fair price. The location of the reference point and the manner 

in which choice problems are coded and edited emerge as critical factors in the analysis of decisions”.37 

In the last section dedicated to extensions of the theory are: contemplated the greater 

number of outcomes in a prospect, which is faced with a stronger process of editing 

operations; the application of theory to non-monetary outcomes and the effect of 

vagueness when probabilities are not given on decision weights (Ellsberg, 1961) (Fellner, 

1961). From this theory should take place two relevant themes: the editing operations 

that determine how prospects are perceived and the judgmental principles governing the 

evaluation and weighting of prospects.  

4 Reactions and Critiques to Kahneman and Tversky’s Work 

4.1 The further developments  

After the publishing of the Prospect Theory, the first who used it to build the new 

discipline was Dick Thaler with the paper, appeared into Journal of Economic Behavior and 

Organization, called “Toward a Positive Theory of Consumer Choice” (1980). In this paper, 

Thaler integrated to Kahneman and Tversky’s theory describing, deriving and 
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demonstrating the issues with prospect theory: the concept of endowment effect related 

to opportunity cost; the sunk costs; searching and regret.  

The Endowment Effect is demonstrated by problems 11 and 12 and the issue that the 

value function v is steeper for losses than for gains and so v(x)<-v(x).38 

Sunk costs are modeled thanks to the convexity of value function in the negative domain 

that makes the agent from indifferent between the choice of do or not do an action with 

no sunk costs v(g)= -v(-c) to prefer to do the action thanks to sunk costs i.e.       

                    

Convexity of value function v is crucial even in the alternative model of searching: from 

the equation of the strictly negative (or positive) prospect                   

          –       . With the values of example 639 is possible to show that        

                     . This is consistent with “the old selling trick to quote a low 

price for a stripped-down model and then coax the consumer into a more expensive 

version in a series of increments, each of which seems small relative to the entire 

purchase”40. 

Regret modeling is thanks to prospect theory which makes able to write down the “psychic 

cost” entailed into the missed opportunity: according to Example 8 the value in the 

situation of Mr. A is        while for Mr. B is                  . Until        

                the decision maker will prefer to be Mr. A instead of Mr. B.  

During the following years the economic theory based on the work of Kahneman and 

Tversky increased due to further efforts of the authors who expanded the field with the 

help of two scholars as Dick Thaler and Jack Knetsch.  

In 1981 appeared on Science – 7 years after their first joint paper (Tversky & Kahneman, 

1974)- the paper “The Framing of Decisions and the Psychology of Choice” (1981) which 

investigated more on the phenomenon of editing as foreseen in the final pages of Prospect 

Theory. The paper describes three ways of framing during the editing phase: 
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1. Framing of Acts: the way one or more prospects are presented influences the 

decision, yielding people to choose dominated options as appears in problems 3 

and 4 of the paper41. This is explained thanks to the characteristic shape of the 

value function. 

2. Framing of Contingencies: presenting a prospect in more than one stage leads to 

inconsistent choices of the agents. It is explained by two properties derived from 

Prospect Theory that are Certainty and Pseudo-certainty effect that describe the 

more weight given to events with probabilities near to zero or one. 

3. Outcomes: Problems 1 and 2 described a case of preference reversal when non-

monetary 42outcomes are presented as losses instead of gains. Another kind of 

effect from the framing of outcomes is the separate accounting that people make 

when have to choose between options. Losing 10 $ is not determinant whether to 

go to a play; losing the ticket is determinant to the choice because in the former 

situation the agent will register a loss in her total wealth while in the latter she will 

perceive the cost of the good (or service) consumption as twice. This last part is 

surely debtor to Thaler (1980). 

The duo continued their work of integration of prospect theory extending the framing of 

decisions in every field of Prospect Theory (Tversky & Kahneman, 1986) introducing new 

features as non-transparent dominance which develops the findings about pseudo-

certainty. The paragraph about discounts and surcharges presents the notable findings of 

one of their followers (Thaler, 1980) but also an interpretation of behavioral findings to a 

macroeconomic field about taxation (Schelling, 1981) which leaded to an extension of 

prospect theory to Labor Market and about fairness for prices (Kahneman, Knetsch, & 

Thaler, 1986a). 

From 1987 to 2006 appeared on the Journal of Economic Perspective the column called 

“Anomalies” edited by Richard Thaler which investigates around empirical violations of the 

economic theory. The introduction of every of the 19 papers, explaining the meaning of 

the column’s title is the following: 
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 See the appendix  at  Problem Set 2.3 for paper problems. 
42

 The use of a non-monetary outcome in the prospect legitimates the Prospect Theory even for this kind of problems 
extending further the field of action of the paper.  
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Economics can be distinguished from other social sciences by the belief that most (all?) behavior can be 

explained by assuming that agents have stable, well-defined preferences and make rational choices 

consistent with those preferences in markets that (eventually) clear. An empirical result qualifies as an 

anomaly if it is difficult to "rationalize," or if implausible assumptions are necessary to explain it within 

the paradigm.  

With this column behavioral economics expanded its field mainly to Finance (Thaler, 1987; 

De Bondt & Thaler, 1989; Lee, Schleifer, & Thaler, 1990; Froot & Thaler, 1990; Siegel & 

Thaler, 1997; Lamont & Thaler, 2003)but also to Game Theory (Dawes & Thaler, 1988; 

Thaler, 1988; Camerer & Thaler, 1995), to intertemporal choice and consumption theory 

(Loewenstein & Thaler, 1989; Thaler, 1990). 

The properties of Prospect Theory’s value function v are fundamental in the description of 

“behavioral” riskless choice based on the concept of loss aversion (Tversky & Kahneman, 

1991). This property makes the reference point crucial in riskless choice according to 

figure 543. People, who are indifferent between x and y from reference t will change from 

reference s are more likely to choose y instead of x and from reference r will choose x 

instead of y because it is perceived as full improvements on both dimensions, and so 

dominating. This finding is derived from empirical tests either with monetary and non-

monetary dimensions: “the coefficient [i
44] of loss aversion, associated to each dimension 

i, reflects the importance or prominence of these dimensions. […] Loss Aversion appears 

to be more pronounced for safety than for money […] and more pronounced for income 

than for leisure.”45   

4.2 Critiques to Prospect Theory: Alternatives of Choice under Uncertainty  

One of the main papers published after Prospect Theory was an analysis of Expected 

Utility Theory without the independence axiom (Machina, 1982). In this work, Machina 

aims to remain into the dominant field of Expected Utility Theory putting away the 

descriptive inconsistencies of independence axiom showed by alternative theories of 
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 See the appendix 
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 It appears in a function R(x) called reference function which is shaped in the case of constant loss aversion in the 
following way: 

        {
              

                 

  
         

             
 

For each of the i dimensions. 
45

 TVERSKY, Amos; KAHNEMAN, Daniel (1990) Loss Aversion in Riskless Choice, Quarterly Journal of Economics,  
p.1052  
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decision under risk. As the main implication of the independence axiom is the linearity of 

the preference function, he removes it stating that can be only necessary the smoothness 

of indifference curve to build a consistent theory.46 

A first critique comes in the note 12 at page 281 where Machina states the difference 

between his behavioral pattern, an explanation of the risk preference in the upper tail 

rather than the lower tail, and the “reflection effect”. He indicates that the two authors 

contradict their hypothesis of risk aversion in positive domain and risk seeking in negative 

domain in problems 8, 8’, 14 and 14’, while the evidence of problems 1, 3, 3’ can be 

demonstrated by the positive skewness preference and in problems 2, 4, 4’ by the 

different expected utility values.  

On the other hand, Machina, who borrows the definition “asset integration” from the first 

part of Prospect Theory, seems to appreciate the empirical work about the state 

reference47 in contrast to the identification of a unique utility function for all states of 

wealth.  

Defining the properties of Subjective Expected Utility (SEU) versus Subjective Expected 

Value Machina points out one of the sharpest critics to Prospect Theory i.e. that “any 

individual maximizing ∑             will necessarily prefer some distribution to ones which 

stochastically dominate them.”48 So, he concludes stating that any SEU model is 

inconsistent with the “plausible” behavioral properties of risk aversion and general 

monotonicity and unacceptable as a descriptive model of behavior under risk.49 

The “certainty effect” described by Prospect Theory is here stated as a systematic violation 

of independence axiom in “a special case of preferences over two-outcomes distribution”50 

and it has been modified in Machina’s paper with the weak inequalities and preferences51 

A weaker critique to Prospect Theory was its complexity. It is written in the context of the 

so-called Regret Theory (Looms & Sudgen, 1982) where the authors do not state the 
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 MACHINA, Mark J. (1982) “Expected Utility” Analysis without The Independence Axiom, Econometrica, p. 279 
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 Id., p.286 
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 Id., p.292 
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 Ibidem 
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Prospect Theory is wrong but they “offer an alternative theory which is much simpler than 

prospect theory and which, we believe, has greater appeal to intuition.”52 

Their paper tries to solve the violations of Expected Utility Theory’s axioms in an orthodox 

way, adhering to the mainstream theory53. Another methodological caveat is the Prospect 

Theory’s stress on the use of changes of wealth because in their theory “consequences 

need not to take the form of changes in wealth although […] we shall interpret xij as an 

increment or decrement of wealth measured relative to some arbitrary level”54. 

In the same page, the description of the framework of the theory emerges another 

important limit of Prospect Theory: it faces only pairs of prospects.55  

Although these exceptions, Regret theory has many debts to Kahneman and Tversky’s 

work: in 1982 Prospect Theory had already been the path to follow to build and develop 

an alternative theory of choice under uncertainty as Looms and Sudgen compare the 

consistency of their findings to 1979 paper’s ones56; indeed Kahneman and Tversky’s 

empirical evidence is widely cited along the paper, and even if the authors state that it is 

only a part of evidence of the violations of axioms of Expected Utility Theory, they 

acknowledge that Prospect Theory evidence is “tough” and “wide-ranging”. 57  

Regret Theory is considered simpler than Prospect Theory because it needs only two 

functions C(.) and Q(.). The first function is the choiceless utility function which gives a 

cardinal value to a sum if it is endowed with no possibility of choice58 and its only 

assumption is that should be monotonically increasing. Q(.) is the function, under the only  

assumption that Q() must be convex for any >0, that embeds the rejoice-regret function 
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 LOOMS Graham; SUDGEN Robert (1982) Regret Theory: An Alternative Theory of Choice, The Economic Journal,  p. 
805 
53

 Id. p. 807 :“Our approach is utilitarian in the classical sense” 
54

 Ibidem 
55

 Ibidem “All of Kahneman and Tversky's evidence concerns the behaviour of people choosing between pairs of 
prospects. Choices between three or more actions raise some additional issues” 
56

 Id., p. 811: “In most of Kahneman and Tversky's experiments, subjects were simply asked to choose between pairs 
of prospects. In such cases, we suggest, the most natural assumption for subjects to make is that the prospects are 
independent. Given this assumption, we can show that the evidence of Table I (the description of the problems and 
the modal preferences in Prospect Theory, A/N) is entirely consistent with regret theory.” 
57

 Id., p. 816 
58

 Id., p. 807 :“What we understand by 'choiceless utility' is essentially what Bernoulli and Marshall understood by 
'utility' - the psychological experience of pleasure that is associated with the satisfaction of desire. We believe that it is 
possible to introspect about utility, so defined, and that it is therefore meaningful to talk about utility being 
experienced in choiceless situations.” 
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R(.) -which assigns a real-valued index to every possible increment or decrement of 

choiceless utility – in the following way:  

Q(cij – ckj) =  cij – ckj + R(cij – ckj ) – R(ckj – cij) 

Which is fundamental to determine between two actions i and k in the situation j if Ai   Ak 

if and only if:  

∑    (       )   

 

   

 

That is the maximization of the modified utility function.  

Prospect Theory is accused to be more complex because of three reasons:  

(i)the rounding of probabilities up or down, and the complete editing out of 'small' probabilities; (ii) a 

'decision weight function' which overweights small probabilities, underweights large probabilities, 

involves 'subcertainty', 'subproportionality' and 'subadditivity', and which is discontinuous at both ends, 

thus implying certain 'quantal effects'; and (iii) a 'value function' ,essentially a utility function, which 

must have at least one point of inflection at the individual's 'reference point' - which may or may not 

move around, but which can, if required, have no less than five points of inflection. 59  

Due to these three reasons Prospect Theory offers some items which are not easy to work 

with and Regret Theory gets awarded of a more favorable theory to determine choices 

under uncertainty.60
 

Another aspect they pointed out is the experimental evidence about “reflection effect”. 

The authors state that other empirical evidence demonstrate that Kahneman and 

Tversky’s evidence about the effect are not as strong and as general as Prospect Theory 

suggests61. 

In their conclusions it seems that the main contribution of Kahneman and Tversky’s work 

was the empirical evidence useful to point out a number of violations, which imply the 
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 Ibidem Looms and Sudgen state the superiority of their theory thanks to Occram’s Razor:  “We believe that against 
the complex and somewhat ad hoc array of assumptions required by prospect theory the principle of Occam's Razor 
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influence of another factor on people’s choices62. The one they offered is the feeling of 

regret and rejoice, which is consistent to Prospect Theory’s results. It is useful to note that 

Occram’s Razor seems not to have really awarded Regret Theory in relation to Prospect 

Theory as the number of citation of the former is widely lower than the latter.63 

An implicit critique to Prospect Theory comes from Dual Theory (Yaari, 1987) where the 

theory is proposed to solve paradoxes generated by Expected Utility Theory creating 

others which are going to be solved by the same Expected Utility Theory. A peculiar 

feature is the utility function which is cardinal and linear, even if it is not consistent with 

empirical evidence64. Yaari justifies this assumption stating that there is not even linearity 

in probabilities (Yaari, 1987, p. 96). The fact that Prospect Theory proves a non-linear 

weighting function for probabilities is not even considered nor cited by the author.  

Dual Theory maintains one of the main critic points of Prospect Theory that is just the 

analysis with the properties of the theory of the bivariate case. In fact a multivariate case 

had been already described by the author, and do not present any linearity in the payment 

function (Yaari, 1986).  

Dual Theory cites a last time Prospect Theory in Chapter 4 about Paradoxes (Yaari, 1986, 

p. 105) but only as a proof of existence of a violation of Expected Utility Theory axioms as 

Allais paradox, not looking at it as a credible or at least worth-of-comparison theory. 

5 The 1992 Version of PT: “Cumulative Representation of Uncertainty” 

After an earlier version appeared in 1990 (Tversky & Kahneman), gets published a new 

version of Prospect Theory which aimed to face the main critiques produced in the years 

subsequent the first edition. 

The new version of Prospect Theory wants to incorporate a new development appeared in 

the late 1980s (Quiggin, 1982) (Schmeidler, 1989) (Yaari, 1987) (Weymark, 1981) that is 

the rank-dependent or cumulative functional which transforms cumulative probabilities 

instead individuals. It permits the possibility of a Prospect Theory capable to deal with 

uncertain and risky prospects with any number of outcomes.  
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As an introduction to the theory, are described the findings which violate the standard 

model of decision under risk and come from the studies of the authors and the other 

behavioral economists cited in the previous section: (i) Framing Effects, (ii) Nonlinear 

Preferences, (iii) Source Dependence, that means the preference of the agent for the 

certainty over the vagueness of the source, as seen in the Ellsberg Paradox (1961) or to 

face prospects involving their area of competence (Heath & Tversky, 1991); (iv) Risk 

Seeking and (v) Loss Aversion. 

The Cumulative Prospect Theory (now CPT) distinguishes two phases: framing and 

evaluation. In the first phase the agent represents the elements of the prospect relevant 

to the decision, while in the second phase the decision maker gives a value to each 

prospect and makes the decision. 

To avoid stochastic dominance is useful the cumulative functional, which is applied 

separately in the theory distinctively for gains and losses.  

The theory supposes a finite set of states of the world     and a finite set of 

consequences    . For simplicity X is considered at only one dimension, the monetary 

outcomes. The set X is composed by a neutral outcome 0, and all the other elements –m 

negative and n positive numbers- are considered as gains or losses. According to these 

definitions, an uncertain prospect f is a function that assigns from any state     a 

consequence        in X. 

Assuming that an event i is a subset of states of the world so that     , a prospect is 

represented as a succession of pairs         which yield xi when Ai occurs.  

A prospect is called strictly positive or positive if all its outcomes are positive or non-

negative; a prospect is called strictly negative or negative if all its outcomes are negative 

or non-positive; a prospect which is neither (strictly) positive nor (strictly) negative is 

called mixed.  

The two parts of the prospect are obtained symmetrically: f+:            if    ; 

        if      similarly f -. 

Is now introduced another function       that assigns a number      to each prospect 

f and     if and only if          .  
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Decision weights are derived according to the concept of capacity (Choquet, 1955) that is 

a non-additive set function that generalizes the standard notion of probability. A capacity 

is a function           such that        and       .           whenever  

 .  

In CPT decision weights           
      

   and            
      

   are defined by: 

  
         and    

          so that: 

  
                                        

  
                                          

In this way it is possible to define a strictly positive value function          that satisfies 

            , and capacities W+ and W- such that for any           and    

    : 

                   

      ∑   
  

                 ∑   
  

          

Letting   
    with    , and   

     with     the equation gets: 

      ∑        

 

    

 

Tversky and Kahneman describe later the new improvements and caveats of CPT related 

with the previous version: (i) can be applied to any finite prospects and even to 

continuous distributions; (ii) it applies to both probabilistic (risky) and uncertain prospects 

and can accommodate some source dependence; (iii) CPT allows different decision 

weights for gains and losses; (iv) CPT satisfies stochastic dominance; (v) it can no longer 

explain violations of stochastic dominance in nontransparent contexts. (Tversky & 

Kahneman, 1986). 

The last section of the first chapter is about the properties of values and weights, as the 

authors had already done in the 1979 version. They assume that the function v, by the 

principle of diminishing sensitivity, is concave above the reference point (            ) 
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and convex below the reference point (            ). According to the other principle 

of loss aversion there is the property of that v is steeper for losses than for gains (      

      ). 

Diminishing sensitivity is also applied to weighting function, that is concave near 0 and 

convex near 1, furthermore 

For uncertain prospects, this principle yields subadditivity for very unlikely events and superadditivity near 

certainty. […] the function is not well-behaved near the endpoints, and very small probabilities can be either 

greatly overweighted or neglected altogether.65 

CPT proves now demonstration to prove the so-called common consequence effect in 

decision under uncertainty relating non-linearity of preferences to the shape of weighting 

function. 

A decision problem under uncertainty is proposed to 156 money managers under a 

workshop66: the modal choices are inconsistent with the independence axiom (       

  ). The pattern can be explored by CPT; in the first case (    : 

                                                  

Or 

                                          

The problem II (       implies: 

                                

Simplifying:  

                                            , then: 

                       , and:                             

That means "subtracting" B from certainty has more impact than "subtracting" B from C U 

B”67. It applies even to probabilistic prospects: 

                                                           
65

 TVERSKY, Amos; KAHNEMAN, Daniel (1992),  Advances in Prospect Theory: Cumulative Representation of 
Uncertainty, Journal of Risk and Uncertainty n.5, p. 303 
66

 See the appendix for the problems and tables of the paper 
67

 Id., p.304 
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And it implies subadditivity of W+ and w+68. The analogue case is applied to problems in 

Table 2.  

What is new in this demonstration is the fact that these violations of independence are 

inconsistent with Regret Theory (Looms & Sudgen, 1982) and SSA Model (Fishburn, 

1988). According to Prelec’s experiment (1990) about the shape of the weighting function 

is obtained another equation                                 from which 

can be proved that w+ is concave near the origin, and according to diminishing sensitivity 

has an inverted S-shape. 

The second chapter of the paper is dedicated to an experiment led to obtain data about 

the value and weighting functions. The experiment involved 25 graduate students from 

Berkeley and Stanford, each paid 25$ for participation.  They had to choose from seven 

certain cash equivalents and indicate preferences for two-monetary outcome problems 

with numerical probabilities. There were 28 positive and 28 negative prospects. Six of 

them repeated to obtain a consistent choice estimation69. 

The main result had been a “fourfold pattern of risk attitudes”: in fact, for non-mixed 

prospects as those used in the experiment it had been observed (i) risk aversion for gains 

of moderate or high probability; (ii) risk seeking for losses of moderate or high probability; 

(iii) risk seeking for gains of small probability; (iv) risk aversion for losses of small 

probability70. 

Has to be noted that Tversky and Kahneman state that CPT “implies the pattern 

demonstrated in table 4 [the fourfold pattern of risk attitudes] within the data of individual 

subjects, but it does not imply high correlations across subjects because the values of 

gains and of losses can vary independently”71. It happened that some previous authors 

(Hershey & Schoemaker, 1980) underestimated the robustness of the fourfold pattern due 

to a non-appreciation of the above cited point.  

                                                           
68

 The notation of w is the notion of capacity for probabilistic prospects. 
69

 Results can be seen in the appendix 
70

 Table 4 of the appendix can show the result 
71

 Id., p.308 
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The next section provides the forms of the value and weighting functions derived by two 

assumptions: homogeneity of preferences (i.e.            , where      is the cash 

equivalent function and     a non-negative constant) and    . The value function can 

be derived as a two-part power function: 

     {
         

              
  

Assuming a linear value function, the curves present in figures 6 and 7 of this appendix72 

can be seen as weighting function with the following functional form: 

      
  

           
 
 

 

      
  

           
 
 

 

The derived weighting function has only one parameter, both concave and convex regions, 

it does not require           and provides a good approximation to both aggregate and 

individual data for probabilities.  

The following step is the estimation of the parameters: according to the complexity of 

CPT, the authors used a non-linear regression procedure to estimate the parameters. The 

median exponent (  and  ) for the value function was 0.88 for both gains and losses 

according to diminishing sensitivity. The median value for   is 2.25 that indicates a 

pronounced loss aversion. For the weighting function the values for   and   are, 

respectively, 0.61 and 0.69.  

Risk aversion for gains is more pronounced than risk seeking for losses, for moderate and 

high probabilities, as     and the weighting function for gains is more curved than the 

one for losses. 

Another condition satisfied is here that             , the condition assumed in the first 

Prospect Theory that fits better than the assumption of the rank-dependent theory 

               : in fact, the estimates of the experiment satisfied the conditions 

                                                           
72

 Figures 1 and 2 of the original paper 
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           and           than           iff          , that is the condition 

imposed by the rank dependent theory. 

After a dissertation about the estimation with the use of the Marschak-Machina triangle 

diagram (Marschak, 1950; Machina, 1987) the paper faces the problem of incentives: that 

is the fact that the subjects are paid with a flat fee and not the real outcomes of their 

choice. They recall Camerer’s work (Camerer, 1989) where people who played the gamble 

gave the same answers of people who did not play it.  

Another caveat that could be pointed out is that financial incentives are relatively small 

related to subjects’ income. A study (Kachelmeier & Shehata, 1992) conducted on Beijing 

Master Students, for whom the payoffs can have been equal up to three times their 

monthly income, proved massive risk seeking for small probabilities and more pronounced 

for lower payoffs, but even in highest payoff condition, the cash equivalent for the riskiest 

bet was three times larger than its expected value. They found little risk aversion for 

moderate and high probability of winning. 

The discussion is the conclusion of the paper. In this chapter the authors state the main 

issues of their “alternative descriptive theory”: (i) the objects of choice are prospects 

framed in terms of gains and losses; (ii) the valuation rule is a two-part cumulative 

functional; (iii) the value function is S-shaped and the weighting functions are inverse S-

shaped73.  

They explain indeed that: Curvature of weighting functions (  and  ) shows the attitudes 

towards risky prospect; Curvature of the value function (  and  ) explains indeed the risk 

aversion for gains and the risk seeking for losses and value function’s asymmetry (the 

phenomenon called loss aversion) proves the reluctance to accept risky prospects. This is 

what they found and in this paper they have also estimated.  

The other part of the conclusions is more epistemological as states that “[d]espite its 

greater generality, the cumulative functional is unlikely to be accurate in detail. […] 

decision weights may be sensitive to the formulation of the prospects, as well as to the 

number, the spacing and the level of outcomes”74. Indeed, they discuss about the theories 

                                                           
73

 Id., p.316 
74
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of choice, which are “at best approximate and incomplete” due to the fact that the choice 

is a constructive and contingent process, where people employ a variety of heuristic 

procedures in order to simplify and evaluate the prospects.  

Even if Prospect Theory is a descriptive model departing from the tradition assuming 

rationality of economic agents it faces: (1) the fact that people “can spend a lifetime in a 

competitive environment without acquiring a general ability to avoid framing effects or to 

apply linear decision weights”75 which is against the assumption that only rationality can 

survive in the long term in a competitive behavior; (2) the order of human choices, 

although not always rational against the assumption of the chaos and intractability that 

would derive in case of departures from rationality.  

 

6. Conclusions 

Believing or not in it, Prospect Theory contributed to the discussion about human 

rationality showing that behaviors considered “pathological” by Expected Utility Theory are 

framed into a rigorous theory, with functions of which we know the shape, and many 

properties.  

Followers of Prospect Theory developed a new branch of Economics called Behavioral 

Economics, whose born can be intended with the work of Thaler (1980). Behavioral 

Economists extended the key elements of Prospect Theory to other fields and researched 

and developed new effects, providing new theories about Game Theory, Macroeconomics 

and Finance, that is the most studied and researched field.  

Those who rejected Prospect Theory did not deny the great amount of empirical data 

provided by Kahneman and Tversky. Indeed, the Paper suggested the question of 

inconsistencies of Expected Utility Theory creating a new stimulus to formulate alternative 

theories. Each of these new alternative theories accepts the inconsistencies of EUT 

showed by Prospect Theory, recognizing the important contribution in that empirical 

evidence. It is relevant to say that many of those alternative theories referred to Prospect 

Theory as a main counter example (Machina, 1982) or as a benchmark (Looms & Sudgen, 

1982). 

                                                           
75

 Ibidem 
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Cumulative Prospect Theory tried to combine elements of Cumulative or Rank Dependent 

Theory to Prospect Theory in the direction of a new Prospect Theory which maintained the 

most salient elements of 1979 but faced and solved the problems of evaluation and 

stochastic dominance, whose question had been answered in 1979 in a more 

“psychological” and less “economical” way. 

From these many alternative theories, each presented as a rigorous and complete solution 

to the problem of choice under uncertainty appeared one surer thing: none of them can 

fulfill perfectly all the needs of economic theory. Nowadays the feat is therefore to search 

each time the one fitting the best the issues of the singular problem the theory can be 

used. An interesting starting point could be a conceptual map showing the strong and 

weak points of the theory from many points of view as the rigor or the experimental or 

theorist approach until the normative validity. 

Prospect Theory, willing to be a strictly descriptive theory and avoiding any normative 

temptation, succeeded in the feat of becoming an important piece of economic literature. 

Even thanks to the generous contribution of Russell Sage Foundation, Behavioral 

Economics is now a respectable branch that is studied in the most important universities 

worldwide and Kahneman was awarded with the Nobel Prize in 2002 for “for having 

integrated insights from psychological research into economic science, especially 

concerning human judgment and decision-making under uncertainty”76. It is a successful 

result for a scholar who was told in 1971 during a party in Jerusalem by a philosopher that 

he was “not interested in psychology of stupidity”. 

 

 

 

 

 

 

                                                           
76

 http://nobelprize.org/nobel_prizes/economics/laureates/2002/ 
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APPENDIX 

1. Figures 

 

Figure 1: Bernoullian Felicity Function 

 

 

Figure 2: Friedman and Savage's "wiggly" Utility Function 
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Figure 3: Kahneman and Tversky's Value Function 

 

 

Figure 4: Prospect Theory's Weighting Function 
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Figure 5: Reference dependence in riskless choice 

 

 

Figure 6: Shape of Weighting Function for Gains in Cumulative Prospect Theory 
(1992) 
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Figure 7: Shape of Weighting Function for Losses in Cumulative Prospect 

Theory 

 

2. Problem Sets 

2.1 Prospect Theory  
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2.2 Toward a Positive Theory of Consumer Choice 

Example 1: Mr. R bought a case of good wine in the late 50s for about $5 a bottle. A few 

years later his wine merchant offered to buy the wine back for $100 a bottle. He refused, 

although he has never paid more than $35 for a bottle of wine. 

Example 2: Mr. H mows is own lawn. His neighbor’s son would mow it for $8. He 

wouldn’t mow his neighbor’s same-sized lawn for $20. 

Example 3: Two survey questions: (a) Assume you have been exposed to a disease 

which if contracted leads to a quick and painless death within a week. The probability you 

have the disease is 0.001. That is the maximum you would be willing to pay for a cure? 

(b) Suppose volunteers were needed for research on the above disease. All that would be 

required is that you expose yourself to a 0.001 chance of contracting the disease. What is 

the minimum payment you would require to volunteer for this program? (You would not 

be allowed to purchase the cure) 

The Results. Many people respond to questions (a) and (b) with answers which differ by 

an order of magnitude or more! (A typical response is $200 and $10,000.) 

Example 4: A family pays $40 for tickets to a basketball game to be played 60 miles from 

their home. On the day of the game there is a snowstorm. They decide to go anyway, but 

note in passing that had the tickets been given to them, they would have stayed at home. 

Example 5: A man joins the tennis club and pays a $300 yearly membership fee. After 

two weeks of playing he develops a tennis elbow. He continues to play (in pain) saying, “I 

don’t want to waste the $300!” 

Example 6: (a) you set off to buy a clock radio at what you believe to be the cheapest 

store in your area. When you arrive, you find that the radio costs $25, a price consistent 

with your priors (the suggested retail price is $35). As you are about to make the 

purchase, a reliable friend comes by and tells you that the same radio is selling for $20 at 

another store ten minutes away. Do you go to the other store? That is the minimum price 

differential which would induce you to go to other store? (b) Now suppose that instead of 

a radio you are buying a color television for $500 and your friend tells you it is available at 

the other store for $495. Same questions. 

Example 7: Members of the Israeli Army display a resistance to trading patrol 

assignments, even when it would be convenient for both individuals to do so. 

Example 8: Mr. A is waiting in line at a movie theater. When he gets to the ticket window 

he is told that as the 100,000th customer of the theater he has just won $100. 

Mr B is waiting in line at a different theater. The man in front of him wins $1,000 for being 

the 1,000,000th customer of the theater. Mr. B wins $150. 
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Example 9: A group of hungry economists is awaiting dinner when a large can of 

cashews is opened and placed on the coffee table. After half the can is devoured in three 

minutes, everyone agrees to put up the rest of the cashews into the pantry.  

Example 10: Professor X agreed to give a paper at the AEA meetings “to ensure that the 

paper would get written by the end of the year”. 

 

2.3 The Framing of Decisions and the Psychology of Choice 
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2.4 Advances in Prospect Theory: Cumulative or Rank Dependent Model 

Table 1: Table 1 displays a pair of decision problems (I and II) presented in that order to 

a group of 156 money managers during a workshop. The participants chose between 

prospects whose outcomes were contingent on the difference d between the closing 

values of the Dow-Jones today and tomorrow. For example, f' pays $25,000 if d exceeds 

30 and nothing otherwise. The percentage of respondents who chose each prospect is 

given in brackets. The independence axiom of expected utility theory implies that is 

preferred to g iff is preferred to g'. Table 1 shows that the modal choice was in problem I 

and g' in problem II. This pattern, which violates independence, was chosen by 53% of 

the respondents. 

 

Table II: Essentially the same pattern was observed in a second study following the same 

design. A group of 98 Stanford students chose between prospects whose outcomes were 

contingent on the point-spread d in the forthcoming Stanford-Berkeley football game. 

Table 2 presents the prospects in question. For example, g pays $10 if Stanford does not 

win, $30 if it wins by 10 points or less, and nothing if it wins by more than 10 points. Ten 

percent of the participants, selected at random, were actually paid according to one of 

their choices. The modal choice, selected by 46% of the subjects, wasf and g', again in 

direct violation of the independence axiom. 
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Experiment: An experiment was carried out to obtain detailed information about the 

value and weighting functions. We made a special effort to obtain high-quality data. To 

this end, we recruited 25 graduate students from Berkeley and Stanford (12 men and 

13women) with no special training in decision theory. Each subject participated in three 

separate one-hour sessions that were several days apart. Each subject was paid $25 for 

participation. 

The experiment was conducted on a computer. On a typical trial, the computer displayed 

a prospect (e.g., 25% chance to win $150 and 75% chance to win $50) and its expected 

value. The display also included a descending series of seven sure outcomes (gains or 

losses) logarithmically spaced between the extreme outcomes of the prospect. The subject 

indicated a preference between each of the seven sure outcomes and the risky prospect. 

To obtain a more refined estimate of the certainty equivalent, a new set of seven sure 

outcomes was then shown, linearly spaced between a value 25% higher than the lowest 

amount accepted in the first set and a value 25% lower than the highest amount rejected. 

The certainty equivalent of a prospect was estimated by the midpoint between the lowest 

accepted value and the highest rejected value in the second set of choices. […] [A]ltough 

the analysis is based on certainty equivalents, the data consisted of a series of choices 

between a given prospect and several sure outcomes. Thus, the cash equivalent of a 

prospect was derived from observed choices, rather than assessed by the subject. The 

computer monitored the internal consistency of the responses to each prospect and 

rejected errors, such as the acceptance of a cash amount lower than one previously 

rejected. Errors caused the original statement of the problem to reappear on the screen. 

[…]There were 28 positive and 28 negative prospects. Six of the prospects (three 

nonnegative and three nonpositive) were repeated on different sessions to obtain the 

estimate of the consistency of choice. Table 3 displays the prospects and the median cash 

equivalents of the 25 subjects. 

A modified procedure was used in eight additional problems. In four of these problems, 

the subjects made choices regarding the acceptability of a set of mixed prospects (e.g., 

50% chance to lose $100 and 50% chance to win x) in which x was systematically varied. 

In four other problems, the subjects compared a fixed prospect (e.g., 50% chance to lose 

$20 and 50% chance to win $50) to a set of prospects (e.g., 50% chance to lose $50 and 

50% chance to win x) in which x was systematically varied. (These prospects are 

presented in table 6.) 
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