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                                           CHAPTER III 
 
 
 
 
 
                                         RISKY CHOICE  
 
 
 
1. Introduction  
 
An important step in the development of rational choice 
theory is the introduction of incomplete information. This 
means that rational choice theory can also account for 
decisions under conditions of risk. In this kind of situations 
the range of possible outcomes of decisions is known, but it is 
unknown which outcome will be realized.

54 Agents, therefore, 
combine 'pure' outcomes with probabilities. For these kind of 
situations 'expected utility theory' has been developed. The 
central idea of this theory is that whenever one is uncertain 
about the outcomes of actions, the choice process can be 

                                                
54 This is something quite different from deciding under conditions of 
uncertainty, for in that case not only are the possible outcomes of action 
alternatives unknown, it may even not be possible to ascertain which 
action alternatives are feasible (see section 3). 
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described in terms of the participation in a lottery with the 
(expected) outcomes as prizes. A rational actor will estimate 
the expected utility of each action alternative by multiplying 
(utility of) outcomes and probabilities and then he will chose 
in such a way that the average expected utility is maximized.  
  I will first give an outline of expected utility theory. Since 
expected utility theory is much disputed, I shall next discuss 
some of the results of experiments, which reveal some basic 
paradoxes. Only then I will describe expected utility theory in 
more detail, starting with its Bayesian character and its 
definition of consequences of actions. Thereafter, I will 
explain the controversies concerning the reaction towards the 
violation of the independence axiom or the sure thing 
principle. I continue with an exposition of non-expected 
utility theories. I focus my attention on the introduction of 
‘could have been’ preferences and principled 'preferences' 
and shall present some examples of approaches in which 
these kinds of preferences are introduced.  
  As I did in the former chapter I once again conclude that one 
of the main weaknesses of rational choice theory, now in its 
form as expected utility theory, is that it expels all mental or 
psychological aspects from its theoretical domain. This has 
been one of the main sources of the violation of the 
independence axiom and has led to the emergence of theories 
in which the consequences of actions not only are counted in 
terms of financial or material results, but also in terms of 
mental experiences.  
 
2. Choice and risk 
      
It is a characteristic feature of the development of rational 
choice theory that gradually all dependence on psychological 
assumptions was eliminated. This development was given an 
important push when Pareto demonstrated that consumer 
choices could be explained by using indifference curves, sets 
of bundles of consumption goods among which a consumer 
is indifferent. To say that a person is indifferent between two 
bundles of goods is to say that he would be willing to 
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exchange one for the other. An agent also prefers more to 
fewer goods; indifference curves with bigger bundles of 
goods will be valued more.  
  Von Neumann and Morgenstern extended Pareto’s 
approach to choices in the face of risk, comparing decision 
making under risk with participating in a lottery. They 
showed that, when probabilities are known, expected utility 
could be derived from axioms about preferences. In this 
approach the probabilities are given, be they objective in the 
technical sense of expressing relative frequencies or derived 
in some antecedent and unspecified way. Imagine a lottery 
ticket which has as prizes: M and N, where M> N. Assign the 
numbers 1 to u(M) and 0 to u(N). Define the probability of 
receiving M as p and of receiving N as (1-p). Call this lottery 
ticket [M,p,N]. Now consider some prize Z (M>Z>N). 
Depending upon the value of Z, and the probabilities of M 
and N occurring, a person will either prefer Z or [M,p,N]. If 
the probability of M=1, the person prefers the lottery, if the 
probability of M=0, the person prefers Z. It is plausible that 
there will be some probability between 1 and 0, such that the 
person will be indifferent between Z and the lottery. Call this 
p.Z and assign a number to it. Now we can find the utility of 
Z. Given a family of so constructed indifferent curves, we 
may assign a numerical index to each curve. We may speak of 
these indices as indices of utility. 
  The von Neumann-Morgenstern theory requires "that we 
interview or observe a person in order to get him to 
(arbitrarily) assign utility numbers to certain riskless prizes; 
then once we know how a person has committed himself and 
once we know that this person's preferences satisfy certain (..) 
axioms, (..) we need ask him no further questions in order to 
predict his ranking of any lottery ticket in which only these 
prizes are involved". (Hampton, 1994, 205/206) "So starting 
from two defined end points, an arbitrarily chosen scale, and 
questions regarding indifference between a sure thing and a 
lottery between the end points, we can define the utility of 
the sure thing, as long as this person's preferences satisfy 
some the vNM axioms". (Ib., 206) And thereafter we will be 
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able to predict what choice he will make among the relevant 
alternatives in any situation involving risk; again assuming 
his choices conform to the axioms.  
  Von Neumann and Morgenstern proved the following: if a 
preference relation R on a set of lotteries satisfies the vNM 
axioms, then there exists a function V that represents R, and 
that assigns to each lottery, the lottery's expected utility. This 
function V, and all its positive affine transformations, is 
called a vNM function.55 In the tradition of vNM-type utility 
functions utilities are determined by the choices over lotteries 
rather than the other way around. 
  Whereas Von Neumann and Morgenstern assumed 
objective probabilities, Ramsey showed that subjective 
probabilities could be derived from axioms about choice 
among gambles. This body of work was synthesized by 
Savage, who offered his work as a quasi- logical analysis of 
choice under uncertainty. "In Savage’s theory the primitive 
concepts are: states of the world, consequences and 
preferences. Uncertainty is described by a set of mutually 
exclusive states of the world, one and only one of which obtains; 
sets of states of the world are events. A consequence is 
described as "anything that may happen" to the person who 
is choosing. Choices are made between acts, where an act is a 
list of conceivable consequences, one for each state of the 
world". (Hollis and Sugden, 1993, 6)  Savage’s account of 
rational choice is formalized in several postulates, of which 
those concerning transitivity, completeness, continuity and 
independence are the most important ones. In addition there 
have to be rules for combining probabilities. (see Hargreaves 
Heap, 1992; Schoemaker, 1982). Savage proved that an agent 
whose preferences satisfy all these axioms will choose as if 
                                                
55 Expected utility theory depends essentially on the principle of 
mathematical expectation (ME). This principle requires that the function 
U be defined not on amounts of money, but on probabilities of 
propositions or events. If [M,a,N] is the gamble in which the agent 
receives $ M if a (e.g. heads) and $ N if not-a (e.g. tails), and r(M) and 
r(N) are the propositions that the agent receives $ M and $ N 
respectively, then: ME = U[M,a,N] = p(a).u{r(M)} + p(not-a).u{r(N)}.   



 

 

67  

maximizing expected utility. For, "it will be possible to assign 
a number to every consequence, such that the ranking of the 
consequence by numbers is the same as the person's 
preference ranking: (..)." (Hollis and Sugden, 1993, 7) 
  Most economists subscribe to the subjectivist, Bayesian, 
interpretation of decision theory. The Bayesian view makes it 
possible to apply rational choice theory in all situations, even 
when there are no  'objective' probabilities. 'On the Bayesian 
view, the probability of a proposition or event is interpreted 
simply as the strength of the agent's personal belief in the 
truth of that proposition or event. Classically, the degree of 
confidence is deduced from his betting behavior. Suppose we 
wish to know an agent's subjective probability of some 
proposition H, p(H). Bayesianism proposes that such a thing 
is possible by finding the lowest price P* that the agent would 
be prepared to pay to take a gamble that pays S if H is true 
and nothing (zero) if H is false. This gives a real valued 
probability p(H) = P*/S.  P* must leave the agent exactly 
indifferent between accepting the gamble and refusing it.' 
(Runde, 1995, 336) Since Savage it has become customary to 
distinguish 'pure' preferences an agent has over things 
(outcomes) she can have for certain, and 'risk' preferences.56   
 Savage insists that preferences must be interpreted in terms 
of choice. Completeness is therefore essential for his project of 
constructing a rational theory of choice. If preferences were 
not complete, we would not be entitled to assume that 
choices reveal preferences. And it is only by assuming this 
that we can translate principles about the consistency of 
preferences into principles about the consistency of choices. If 
a person's preferences are incomplete there are situations in 
which he will make choices without having reasons for these 

                                                
56 Implicitly it is assumed that rational actors are risk-neutral. This is not as 
obvious as it may appear as the next example will demonstrate. Suppose 
someone must make a choice between $ 99.- for sure or $ 200.- with a pro-
bability of 50%. The expected payoffs are $ 99.- in the first case and $ 100.- 
in the second. A risk neutral actor will try to get the $ 200.- risking to get 
nothing, a risk-averse actor will chose the lesser, but sure, amount of $ 99.- 
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choices. His choices are non-rational.57 
 
3. Choices and chances  

 

A neglected but important characteristic of expected utility 
theory is that it not only surpasses the difference between 
objective and subjective probabilities, but that in doing so it 
also transcends the distinction between risk and uncertainty. 
Knight distinguished between uncertainties that take the 
form of 'known chances' (risks) and 'true' uncertainties that 
do not. Numerical probabilities can either be assigned to 
abstract equi-probable possibilities such as the six sides of a 
perfect die, Knight refers to this as a priori probabilities  
[p(xi)= 1/n], or to statistical probabilities that concern 
empirical events rather then abstract possibilities [p(y) = r].    
  Knight argued that probability analysis is based on the 
assumption that the ultimate alternatives are usually equally 
probable. Probabilities are perceived as chances and 
presuppose, therefore, the existence of identifiable classes of 
equiprobable and indivisible alternatives. "In the traditional 
chance-based interpretation of objective probabilities the 
presuppositions are that there exist identifiable classes of 
homogeneous or repeated events that are in reasonable 
agreement with the mathematical concept of independently 
repeated random events". (Runde, 1995, 336) If an agent does 
not know the objective probabilities of outcomes of a given 
action, but, nonetheless, attributes definite numerical 
probabilities to the outcomes of the action then the decision 
problem remains, from the traditional point of view, an 
instance of decision making under uncertainty. Of course 
when these personal probabilities are grounded in 
knowledge or in certain convictions, these personal or credal 

                                                
57 Completeness says that between two prospects x and y either xPy or 
yPx or xIy. In Savage's system completeness can be interpreted as a 
condition of rationality. "Rationality is understood in terms of the con-
sistency of choices with one another, and not in terms of their consistency 
with any given system of desires and beliefs." (Sugden, 1991, 760) 
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probabilities may come close to statistical probabilities.  
  In Savage’s view, as we have seen, it is always possible to 
construct pairs of acts arbitrarily, to identify preferences 
between them and to assign a utility index. From his point of 
view it is legitimate to make numerical definite credal 
probability judgments. Levi disagrees, in his view there are 
credal states that are genuinely indeterminate. He mentions 
the problem posed by Ellsberg (see the next section). When 
probabilities are indeterminate to the extent that there are 
many permissible distributions (of, for instance, balls of 
different colors in an urn), then we have a decision problem 
under uncertainty. There are no definite numerical credal 
probabilities and when such definite credal probabilities are 
lacking an agent cannot judge the options with respect to 
expected utility. He has to invoke a secondary criterion (Levi, 
1986). Savage, however, defends the strict Bayesian position 
according to which one should proceed as if one were 
committed to numerical definite credal probabilities as best 
as one can.58    
  It is not difficult to explain the appeal of the Bayesian 
approach. First, it makes the distinction between risk and 
uncertainty redundant. Second, it does not presuppose the 
existence of classes of homogeneous or repeated events. What 
especially appeals to decision theorists is, third, the 
contention that the Bayesian interpretation of probability is a 
condition of rationality. The central assumption of the 

                                                
58 In a multi-individual context, the use of vNM utility theory is tanta-
mount to assuming that probabilities have somehow been agreed upon. 
The theory does not explain why agreement should prevail among 
individuals. Therefore, the vNM approach is inappropriate in any context 
where agents have reason to differ in their assessment of factual matters. 
In contrast the subjective expected (Bayesian) expected utility theory both 
provides an explicit derivation of probabilities and allows for 
disagreement among individuals. Essentially, it views the existence of 
probability assignments as reflecting coherent preferences over betting 
schemes. (see Sugden, 1991) 
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Bayesian model is that people's choices are 'as if' they are 
informed by real-valued subjective probabilities. This 
assumption is false, however. "The action that issues from an 
opinion depends as much on the confidence in as on the 
favorableness of that opinion. The distinction between a 
judgment of probability and the confidence with which it is 
made, has no place in the world of the committed Bayesian, 
because it drives a wedge into the link between choice and 
degrees of belief on which the choice is founded. Of course 
our choices are informed by our beliefs, but our beliefs tend 
to be much more vague and partial than the Bayesian model 
implies". (Runde, 1995, 343) 
 
4. Paradoxical choices 
                   
Expected utility theory is a disputed theory. It is criticized 
both as a positive, descriptive theory and as a normative 
theory. Fortunately, the   predictions of expected utility 
theory can be tested in experimental situations, and the 
discussion about its status can, therefore, be pursued on the 
basis of experimental results.  
  It appears that in experimental situations the axioms of 
expected utility theory are repeatedly and systematically 
violated. In particular three kinds of anomalies stand out, to 
wit: a) ‘fanning out’, b) ‘preference reversal’ and c) 
‘probability biases.’ (see Machina, 1987, 149) 
  The phenomenon of fanning out was for the first time 
revealed by Maurice Allais in experiments in 1952. (See the 
choice alternatives hereunder).  
 
I       Do you prefer A1 or B1: 
   
                A1           $ 1 mln with probability       1.00 
                B1            $ 5 mln with probability       0.10    
                                $ 1 mln  with probablity       0.89      
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II       Do you prefer A2 or B2:   
 
                A2            $ 1 mln with probability      0.11    
                B2             $ 5 mln with probablity       0.10 
            
He presented this decision problem to a number of people, 
including some well-known decision theorists (among them 
was Savage).  
  Many people choose A1 in problem I and B2 in problem II. 
In problem I B1 is riskier than A1, if you chose B1 there is a 
small chance that you will receive nothing. In problem II, B2 
is only slightly riskier than A2, and the extra risk seems 
worth taking for the chance of the larger pay-off.  Subjects 
who choose the combination A1 and B2 apparently reasoned 
as follows: "when choosing between two alternatives, one 
with a desirable and sure outcome and one with a larger but 
unsure outcome, select the first one. When, however, the 
chances of winning are small and the probabilities are close 
together, take the option with the larger pay off". (see 
MacCrimmon and Larsson, 1979, 351) From the point of view 
of expected utility theory this pattern of choice is irrational. 
Any person who chooses A1 in problem I, should choose A2 
in problem II. This can be understood by rewriting the 
decision problem as follows: 
 
               A1           $ 1 mln with probability       0.11 
                               $ 1 mln with probablity        0.89 
               B1            $ 5 mln with probability       0.10    
                               $ 1 mln  with probability      0.89 
 
               A2           $ 1 mln with probability       0.11    
               B2            $ 5 mln with probability       0.10 
 
As the choice of $ 1 mln with probability 0.89 is a common 
element in A1 and B1, it can be ignored. The problems are 
therefore identical and when one chooses A1 over B1, one 
should also choose A2 over B2.  
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This decision problem is commonly referred to as the Allais 
paradox. It is a paradox because the choice combination A1B2 
contradicts expected utility theory. In fact, it violates the 
independence axiom. The independence axiom says: "when 
choosing between the two options A and B option A is 
preferred to B, then putting each into a lottery in which they 
are obtained with the same probability p (next to another 
option C or D with probability (1-p)), the ranking should not 
change, i.e., the lottery based on A should be preferred to the 
lottery based on B". (MacCrimmon and Larsson, 1979, 352)    
  Allais argued that any gamble must be appraised as a 
whole, the value of one component cannot be defined 
independent of the other components. To say this, is to reject 
the independence axiom. The psychic difference of a 
probability of 0.01 may be significantly different if one starts 
out with a 1.00 chance of winning or whether one compares a 
chance of 0.11 with a chance of 0.10. In this context, the fear of 
not winning, when choosing B1, may create intense 
disappointment when this possibility occurs. In contrast, 
when choosing B2, the expectations are much lower and the 
potential for disappointment is much less. The independence 
axiom excludes all such considerations from the domain of 
rational choice. When we want to include such 
considerations, then we should drop the independence 
axiom. If we hold on to the transitivity axiom we still have a 
theory where preference orderings over gambles can be 
defined. 
  The Allais paradox was first pictured as an isolated event, 
but when similar events showed the same pattern of choices, 
it was looked upon as a special case of a more general 
pattern, the so-called  ‘common consequence effect’. The 
general pattern was that subjects in experimental situations 
are attracted by small chances for positive big amounts and 
have a dislike for small chances of bad outcomes. They are 
risk averse regarding small chances of losses and risk seeking 
regarding small chances of gains.

59
  This shift in willingness to 

                                                
59 An accompanying effect is that people treat the difference between, say 
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accept risk has become known as ‘fanning out’. The 
implication of the Allais' paradox for expected utility is, as 
mentioned, the question whether the independence axiom 
should be dropped.  
  The second example of a systematic deviation of the choice 
behavior that is predicted by expected utility theory is the 
phenomenon of ‘preference reversal.’ (for a detailed analysis, 
see Hausman, 1992) When people, participating in 
experimental choice situations, are asked to take two 
decisions: first to make a choice between two lotteries and 
second to put a money value on the two lotteries, then it often 
appeared that the two choices contradicted each other. For 
instance, they preferred lottery R to lottery Q, but put at the 
same time a higher money value on Q.  
  Considering lotteries, the first decision to take is which of 
the two lotteries you prefer to play. The second decision is to 
decide how much the gambles are worth to you.  Consider 
the two lotteries: 
 
          Q :          winning $10 with probability  0.25 
                         losing $ 2 with probability       0.75 
 
          R :           winning $ 3 with probability   0.75 
                          losing $ 1 with probability       0.25   
 
For instance, people have to state the smallest amount of 
money they are willing to accept in exchange for the lottery. 
In experiments of this kind, many people choose R in the 
straight choice, but put a higher money value on Q. The 
straight choices reveal a preference for R over Q, while their 
valuation appears to reveal the opposite preference -hence 
the term 'preference reversal'.            
   
                                                                                                           
0.99 and 1.00 as different from the difference between 0.33 and 0.34. This 
has become known as the ‘the common ratio effect’. 
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Three potential causes have been adduced to explain this 
phenomenon: a violation of the transitivity axiom; a violation 
of the independence axiom and a violation of the principle of 
"procedural invariance" (Tversky and Thaler, 1990, 205). Since 
economists usually take the preference ordering for granted, 
they thought that the violation of the transitivity axiom was 
the main cause of the preference reversal. However, research 
results showed that only 10% of the reversals could be 
attributed to inconsistencies in the choice pattern. In an 
overwhelmingly number of cases the phenomenon appeared 
to be caused by the violation of the principle of procedural 
invariance, the principle that different representations of the 
same problem should lead to the same choice. It turned out 
that the subjects participating in the experiments do not 
formulate choice problems in a fixed decision framework (for 
instance; calculate expected utility). It appears that 
individuals give different answers when they have to 
respond to items on a different scale. Therefore, valuing items 
can have different results, when valuing is done in terms of 
ranking or in terms of pricing. The way a problem is 
presented or framed, apparently influences the choice that is 
made. 60 
  Up till now we have dealt with decision problems in which 
the probabilities involved were objective probabilities. The 
next paradox to be discussed, the Ellsberg paradox, is about a 
decision problem in which the probabilities are not (all) 
known. Consider an urn containing 100 balls. You know there 
are 33 red balls, but you do not know the composition of the 
remaining 67 black and yellow balls. One ball is to be drawn 
at random. Consider the following decision problem:  
 
 

                                                
60 People do not have ready-made preference-orderings. Preferences are 
constructed in the decision process itself. The contexts of a problem, 
besides the procedures that have led to a choice, do influence the 
preference ordering. Preferences are not given, but are established in a ".. 
constructive, context-dependent process." (Tversky and Thaler, 1990, 210) 
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I   which gamble do you prefer: A1 or B1 
 
     A1 :  receive $ 1000 if a red ball is drawn 
     B1  :  receive $ 1000 if a black ball is drawn 
 
II which gamble do you prefer: A2 or B2 
 
     A2 : receive $ 1000 if a red or yellow ball is drawn 
     B2  : receive $ 1000 if a black or yellow ball is drawn 
 
The term paradox is applied to this decision problem because 
many people choose the combination A1 and B2 and this 
combination violates another definition of the independence 
axiom, when subjective probabilities are used, the sure thing 
principle. Because this problem is stated in terms of events, 
rather than probabilities, the axioms of Savage, who stated 
his theory in terms of subjective probabilities, are directly 
applicable. The sure thing principle says: "If two alternatives 
offer the same payoff for a similar event, this common payoff 
cannot help to discriminate between the alternatives, and is, 
therefore, irrelevant when choosing. If that common payoff is 
changed, but still remains common to both alternatives, then 
the preference between the two alternatives should remain 
the same". (see MacCrimmon and Larsson, 1979, 371) 
  The violation of the sure thing principle can be demon-
strated by setting up the problem in the following way: 
 
                 33 red balls                               67 balls 
                                                        black                  yellow 
    A1 :            1000                             0                         0 
    B1  :               0                            1000                       0         
     
    A2 :            1000                             0                     1000 
    B2  :               0                             1000                  1000 
 
The last event, yellow ball, does not discriminate between the 
alternatives and hence can be ignored. Doing this, we see that 
A1 is identical to A2 and B1 is identical to B2, hence a choice 
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of A1 over B1 would require a choice of A2 over B2. The 
rationale given by Ellsberg for the violations of the sure thing 
principle is that people have reasoned in the following way: 
"when the payoffs are the same, take the alternative for which 
the chances are known, over the one in which the chances are 
uncertain." (see MacCrimmon and Larsson, 1979, 372). In 
choosing A1 and B2 people have chosen the alternatives in 
which the chances are known. "[Thus, this decision-rule] 
discriminates between known and unknown chances, or 
between ‘risk’ and ‘uncertainty’." (Ib., 372) 
  The Ellsberg case offers an example for Levi's view about 
indeterminate credal states. The agent’s credal state 
concerning the hypotheses as to the precise content of the urn 
(there are 68 hypotheses concerning the proportion of black 
balls in the urn) is maximally indeterminate. There are 
permissible hypotheses concerning the distributions 
according to which the agent is entitled to think that the 
expected value of A1 is greater than of choosing B1 and some 
according to which it is the other way around. In the opinion 
of Levi we have a decision problem under uncertainty and 
should evoke a secondary criterion. The criterion Levi favors 
is a maximin criterion, i.e., to reduce uncertainty by adopting 
a security level. (Levi, 1986) Ellsberg rationalized the choice 
pattern in a similar way.  
 
How worrisome is the evidence that people's choice behavior 
repeatedly differs from that predicted by expected utility 
theory for this theory itself. There have been several distinct 
reactions. In some the experiments are criticized because they 
were not properly designed, but this did not shake the 
confidence in expected utility theory. In other reactions 
people have declared their mistrust in expected utility theory. 
  Grether and Plott (1979) constructed a list of possible 
explanations for the preference reversal phenomenon. When 
supported by evidence these explanations would show that 
this phenomenon does not pose a serious challenge to 
expected utility theory. They suggested for example that the 
incentives were insufficient to get people to behave as they 
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would in real life, or that inconsistencies would have been 
much less frequent when subjects would have been allowed 
to say that they were indifferent between the two bets or that 
the subjects were involved in strategic pricing. They carried 
out experiments in which they controlled for these and other 
factors to see whether the preference reversal would 
disappear. But this was not the case. Nevertheless, they did 
not discard expected utility theory, because they did not see 
any viable alternative. 
  Another, repeatedly expressed, objection is that economic 
theory is not about individual behavior, but about aggregated 
behavior in which individual deviations are neutralized and, 
moreover, that the market mechanism will take care of the 
corrections. Smith, in particular, recommends market-based 
design for experiments. (Smith, 1989; 1991) The answer is that 
the research program that investigates the properties of 
individual preferences should not be confused with the 
research program that investigates the properties of market 
institutions. The results of these programs do not contradict 
one another. The theories that are investigated in the first are 
theories about preferences. In the second program theories 
about equilibrium prices and quantities, which result from 
given preferences, are investigated. (Cubitt, et al., 2001, 389)61  
  Still another objection is that, though people have coherent 
preferences, these preferences are not necessarily revealed in 
the experiments. Individuals have to discover their true 
preferences by learning, deliberating and experiencing. 

                                                
61 In his Nobel Prize lecture Vernon Smith used a quite different 
argument. He argued that the axioms of expected utility theory are 
confirmed in impersonal market exchange, but not in personal exchange. 
His explanation is that expected utility theory uses the rationalistic 
interpretation of rationality (which he, following Hayek, distinguishes 
form "ecological" rationality, rationality based on rules). "Cartesian 
constructivism (..) constitutes the standard economic science model. But 
most of our operating knowledge, and ability to decide and perform is 
nondeliberative." (Smith, 2003, 499) In personal exchanges people use 
nondeliberative, rule-led intuitions. (see however the remaining sections 
of this chapter and especially note 77).  
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Therefore, experimental tests are only valid when 
participants have been given adequate opportunities and also 
incentives to discover their underlying preferences.  Cubitt 
(et. al.) have examined data from controlled experiments and 
conclude that these data do not justify skepticism about the 
reality of the common consequence and the common ratio 
effects. But Bruni and Sugden concluded "The indications so 
far are that some anomalies tend to decay with experience, 
while others do not." (Bruni and Sugden, 2007, 168) 62  Butler 
and Loomes also concluded that in experiments allowances 
should be made for imprecision in people's expressed 
preferences. (Butler and Loomes, 2007, 296) In a review 
article, however, the conclusion was drawn that "the 
violations we have discussed are interrelated in subtle and 
interesting ways; they illustrate systematic behavioral 
principles." (Rieskamp, et. al., 2006, 653)  I think it is 
reasonable to accept that the anomalies found were in most 
cases not a consequence of a false design of experiments. 
 
5. Expected utility theory: an evaluation 
 
How should we take account of these violations on the 
theoretical level? 
  There are two kinds of responses: either one seeks an 
alternative to expected utility theory, or one tries to modify it. 
I begin with discussing some arguments for modifications. 
One view on the Allais paradox, particularly associated with 
Kahneman and Tversky, is that the paradox arises out of the 
way in which people process information when making 
decisions. Information about probabilities tends to become 

                                                
62 A criticism of the theory of the discovered preference hypothesis is that 
it only applies to decision problems that have been repeated many times, 
whereas many economically significant decisions  -for example choices 
about education, between alternative careers, about buying and selling 
homes- lie outside the domain of the theory. All problems of choice under 
uncertainty (referring to events for which relative frequencies are 
unknown) must also be excluded. Public goods are outside the domain of 
the theory too. 
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distorted as it is processed: people tend to overweight small 
probabilities and underweight large ones, while recognizing 
certainties and impossibilities at their true value. The effect of 
this is to make the difference between 0.99 and 1.00 greater 
than the difference between 0.33 and 0.34. In their prospect 
theory this effect is modeled by introducing a "weighting 
function" which translates probabilities into "decision 
weights". Individuals are then assumed to behave as though 
maximizing expected utility, but with decision weights 
substituted for probabilities. This kind of approach confirms 
the more general idea that departures from the theory of 
rational choice occur because of the limitations of human 
mental processes.  Thus we expect to find people using many 
different devices when tackling complex decision problems, 
involving simplifications and the use of rules of thumb. This 
kind of approach can account for framing effects.

63
   The major 

finding that Kahneman and Tversky report is that "the 
axioms of rational choice theory are generally satisfied in 
transparent situations and are often violated in non-
transparent ones". (Tversky and Kahneman, 1987, 88) 
However, Allais, for sure, perceived of the Allais paradox as 
revealing limitations in expected utility theory rather than in 
ordinary's people's decision-making abilities. At the roots of 
expected utility theory, as formulated by von Neumann and 
Morgenstern, is the law of large numbers. This law tells us 
that in the long run the average gain will tend to its 
mathematical expectation and that the relative dispersion of 
gains (or losses) is negligible. But in the case of isolated 
events, Allais argues, the law of large numbers does not hold 
and neither do the rules depending on it. The approach of 
expected utility theory is only suitable in the very special case 

                                                
63 Prospect theory distinguishes two phases in choice processes: a phase 
of framing and editing followed by a phase of evaluation. Framing is 
controlled by the manner in which the choice problem is presented as 
well as by norms, habits and expectations. In the second phase, the 
framed prospects are evaluated, and the prospect with the highest value 
is selected. 
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of a large number of unit games. (Allais, 1979) In the choice 
between lotteries people are confronted with choice situations 
that are unique or occur infrequently. They try to avoid the 
experience of regret after they have taken a decision. 
Formulated in different terms: they are risk-averse.64  They 
have a preference for positive outcomes that are obtained 
with certainty and an aversion against losses with high 
probability.  
  Savage and Allais agreed that the data in Allais’ experiments 
show a violation of the independence axiom, but they 
disagreed on the implication of this result. Allais defended 
the rationality of the choices and denounced the normative 
adequacy of expected utility theory, while Savage regarded 
the preferences in question as erroneous and defended 
expected utility theory.65  
  Tversky disagreed with both. He argued that the key issue is 
not the normative adequacy of the independence axiom, but 
rather the legitimacy of various interpretations of the 
outcomes, and this issue lies outside the scope of expected 
utility theory. "Under the narrow interpretation of Allais and 
Savage, which identify the consequences with monetary pay-
offs, utility theory is violated. Under the broader 
interpretation of consequences, which incorporates non-
monetary considerations such as regret, utility theory 
remains intact. The issue is not the adequacy of the axioms, 
but the interpretation of consequences in expected utility 
theory". (Tversky, 1975, 171) An adequate normative analysis 
must deal with problems such as the legitimacy of regret or 
the justifiability of the common consequence effect in specific 
choice situations. Tversky proposed to define the conse-

                                                
64 Formally, a person is risk-averse if and only if he prefers any sure thing x 
over any lottery with expected value x. 
65 Savage has represented Allais’ problem as a lottery with 100 numbered 
tickets. Through rewriting the choice-problem in this way, he could prove 
that a rational chooser would not violate the independence axiom. 
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quences of actions not only in monetary, but also in non-
monetary terms. In a similar way, Broome wanted to take 
account of monetary prizes as well as of feelings. Both think 
that this interpretation of consequences allows for an 
individuation (rewriting) of choice situations and that the 
individuation makes it possible to conclude that apparent 
violations of axioms were, after all, no violations at all. The 
different feelings that accompany the prizes are enough to 
justify differences in preferences. Consequently, we may 
classify the outcomes as different. An objection is that one 
could always rescue the independence axiom by this device. 
Where will it end? Broome proposed to set limits to the 
individuation of outcomes. The limit is that outcomes should 
only be distinguished as different if and only if they differ in 
a way that makes it rational to have a preference between 
them. We should apply a 'rational principle of indifference' to 
individuate prospects. He suggests the principle of indivi-
duation by ‘justifiers’. A justifier lends a rational argument to 
have a preference between outcomes. (Broome, 1991b)  
  To provide an example of Broome’s suggestion to 
individuate consequences I will present a situation (borrowed 
from Broome, 1991b) in which ‘fairness’ is the key to 
individuate outcomes. Imagine a situation in which an item 
of some worth is divided between two persons: x and y. Both 
x and y expect that the item will be allocated by sheer luck. 
This procedure is considered to be fair for both have an equal 
claim on the item and favor an equal chance of getting it. 
Another way of distributing the item is to select a person to 
whom it will be given. In the next tables these two ways of  
 
                                      event 1                 event 2 
 
              action A              1,0                       1,0 
              action B               1,0                       0,1 
 
distributing the item are compared. (1 says you receive it, 0 
says you don't) This table does not show which action is the 
fair one. This means that the table is incomplete. Any feature 
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of an action that has significance must be written into the 
description of the outcomes. Therefore, the table is rewritten 
to individuate the outcomes in the relevant way.  
 
                             event 1                       event 2 
 
   action A              1,0                               1,0 
                      (the selection not    (the selection not                         
                       having been fair)    having been fair)                                
 
   action B               1,0                               0,1 
                       (the selection            (the selection                         
                       having been fair)      having been fair)  
 
The second table shows that B’s results, being fairer, are 
better than A’s in both events. Action B is better than action 
A, and there is no breach of the sure thing principle (or 
independence axiom). But there is still a difference of opinion 
whether it is possible to individuate outcomes this way. The 
criticism is that fairness is not an attribute of the outcomes 
but of the procedure in comparison to another procedure. 
And therefore the fairness of the action is not grasped by the 
outcome of the action. (see chapter XVIII for more details) 
Broome, admits that, though the independence axiom is in his 
opinion rescued, there is a breach with welfarism. For from 
the point of view of expected utility theory both outcomes are 
the same, as judged by the utilities. Yet, he concludes that the 
results of action B are better. The only reason that the 
outcomes of B are better is because the agents x and y feel 
better because of the fair procedure. But that means that there 
is a good or bad that is not included in the utilities of the 
outcomes. This does not further Broome’s case. This means 
that we should either alter the meaning of consequences or 
we should alter the meaning of utility to include the non-
welfarist good of fairness, as he indeed suggested. (Broome, 
1984, 630)                          
  Hampton, likewise, assumed that choices that appear to 
violate the axioms might not do so when we correctly 
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understand what it is that people really prefer. And she also 
suggested broadening the notion of consequences in such a 
way that the experiential states that actions accomplish in 
agents can be accommodated. In this way an agent's utility 
function not only incorporates preferences over outcomes of 
actions, but also preferences over states in which, or by 
which, the action occurs.66  However, contrary to Broome, 
Hampton finds that this will not do, and the reason is that it 
is not possible to capture as a preference for a consequence a 
preference that is really for the experiential state that 
accompanies the occurrence of the consequence. Take the 
example of compound lotteries, which have lotteries as 
prizes. In expected utility theory only the ultimate 
consequences of a lottery matter. It is, implicitly, assumed 
that preferences do not exhibit an intrinsic attitude toward 
gambling, that is, toward the activity of gambling in and of 
itself. And, therefore, expected utility theory ".. cannot 
accommodate the way in which our reasoning is often 
responsive to something other than the consequences of our 
actions." (Hampton, 1994, 235) Hampton thinks that the 
attempts to broaden the definition of consequences are 
incompatible with expected utility theory, in particular with 
Savage ‘s version of it.  
 
Till now, I have concentrated on the attempts to save the 
independence axiom. For some decision theorists this is 
equivalent to the attempt to save expected utility theory, for 
he or she fears that too much weakening of the independence 
axiom may put expected utility theory at risk. (Broome, 
1991b, 99)67  Thus, we are facing a conflict. Maintaining the 

                                                
66 This resembles the combination of an experience-related concept of 
utility and a preference-related concept, proposed by Haslett (1990). The 
tacit assumption has always been that both kinds of value coincide, but 
the correspondence appears to be far from perfect. (Kahnemann and 
Tversky, 1984) 
67 However, see also Broome (1990, 143), where he warns that a too fine 
individuation makes the independence axiom empty.  Machina also warns 
that differentiating outcomes, which on the first face of it seem similar, is 
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independence axiom by individuating choice-options 
through broadening the definition of outcomes is not com-
patible with consequentialism. And maintaining consequen-
tialism through keeping to a narrow description of outcomes 
is not compatible with maintaining the independence axiom. 
This conflict created the condition for the emergence of a new 
approach: the non-expected utility theories.  
 
6. Non-expected utility theories 
 

It is generally recognized that expected utility theory 
depends strongly on the empirical validity of the 
independence axiom. It looks as if a decision theory cannot 
do without it. This idea is wrong, however. The 
independence axiom only imposes a restriction on the 
functional form of the preference function. "The preference 
function is constrained to be a linear functional over the set of 
distribution functions, or, as commonly phrased, to be “linear 
in the probabilities”". (Machina, 1982, 278) The existence of a 
continuous preference function over probability distributions 
is determined by the assumptions of completeness and 
continuity. Why then is just the independence axiom 
considered so important, while we can have a ranking 
without the independence axiom? The answer is that, without 
the property of linearity, we cannot have a global maximizing 
function in terms of maximizing mathematical expectations. 
  Researchers have responded to the growing body of 
evidence that the independence axiom is in many cases not 
warranted by developing non-linear functional forms for 
individual preference functions over lotteries. Machina has 
proven, Starmer thinks, "that many standard results and 
techniques are robust to a slight relaxation of the 

                                                                                                           
tantamount to putting expected utility theory at risk, namely by rendering 
it irrefutable. He requires that individuation involves always a given set of 
consequences and that the individuation must render the consequences 
deep enough to incorporate relevant emotional states as disappointment, 
regret, jealousy, feelings of unfairness and so on. (Machina, 1989, 1662)  
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independence axiom: decision theory does not simply 
implode when non-expected utility preferences are allowed. 
As long as preferences have the necessary smoothness 
properties we can characterize risk aversion and stochastic 
dominance in terms of properties of local utility functions". 
(see Starmer, 2000, 366) Hence much of our understanding of 
these aspects of risk preference remains intact for a wide class 
of non-expected utility models. 
  Seidenfeld, however, warned that decision theories that 
relax only the independence axiom succumb to sequential 
incoherence. "That is, such programs face the embarrassment 
of choosing stochastically dominated options, (...), when 
dollar equivalents are substituted for their indifferent 
counterparts". (Seidenfeld, 1988, 288) He denied that expected 
utility theory without the independence axiom could account 
for a rational ordering of alternatives. In a subsequent article, 
(Machina, 1989), Machina first explained that the property of 
separability across mutually exclusive events is the key 
distinction between expected utility preferences and non-
expected utility preferences. (Ib., 1624) The characteristic 
feature of the non-expected preference function is that it is 
non-linear in the probabilities. Second, that violations of the 
independence axiom (the separability condition) and 
violations of first-order stochastic dominance are quite 
different things. (Ib., 1635) And that non-expected utility 
models "all exhibit first-order stochastic dominance 
preference provided that their component functions satisfy 
the appropriate monotonicity conditions". (Ib., 1635)  Third 
that the challenge of dynamic inconsistency relies upon a 
hidden assumption of consequentialist reasoning. "It is 
inappropriate to impose the property of consequentialism on 
non-expected utility maximizers." (Ib., 1644).  
  An implication of consequentialism is that agents are 
entirely forward looking. Machina argues in contrast that risk 
born in the past may be relevant to current decisions. Non-
expected utility maximizers have non-separable preferences 
across alternative events, so that their ex ante attitude 
towards what happens in one event may well depend on 
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what has happened or would have happened in the other 
event Consequentialism is essentially imposing separability 
upon them ex post.68  

 
In the remainder of this section I present an example of ‘could 
have been’ preferences by Loomes and Sugden and an 
example of principled preferences by Farina.  
  Loomes and Sugden have argued that ‘could have been’ 
preferences are legitimate in conditions of decision making 
under uncertainty. They have developed an alternative 
theory of choice under uncertainty: regret theory (Loomes 
and Sugden, 1982). Farina has modeled the agent's behavior 
in the guest for equity. (Farina, 1996) (References refer to 
these articles). 
  Regret theory rests on two fundamental assumptions: first, 
that many people experience the sensation, Loomes and 
Sugden call regret and rejoicing, and second, that in making 
decisions under uncertainty, they try to anticipate and take 
account of these sensations.  Therefore, in regret theory 
consequences not only refer to what an agent gets, but also to 
what she fails to get. The argument is that if anything that 
may happen to a person can count as a consequence, then 
why not treat the conjunction of ‘what X gets’ and ‘what X 
fails to get’ as the description of a consequence? In this way 
regret theory can account for the "common consequence 
effect". 
  Suppose an individual has to choose between two actions Ai 
and Aj in a situation of uncertainty. Next assume that these 
two potential acts result in outcomes x(i)s and x(j)s, 
respectively, in state of the world S. The individual chooses 
Ai and therefore experiences the consequence x(i)s. If x(j)s 
proves to be a more desirable consequence he experiences 
regret. Conversely, if x(i)s proves to be the more desirable 
consequence the agent may experience what they call 
rejoicing. (Loomes and Sugden, 1982, 808) They introduce a 

                                                
68 For an overview of the development of non-expected utility theories, I 
refer to Starmer (2000). 
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modified utility function in which the concepts of regret and 
rejoicing are incorporated:  M[x(i)s; x(j)s]. This function 
allows the utility from having x(i)s to be suppressed by regret 
when x(i)s< x(j)s or is enhanced with rejoicing when the 
opposite is true. They assume that individuals will try to 
maximize the mathematical expectation of modified utility:  
 
                        E (i,j)= s p(s). M[x(i)s; x(j)s]  
                       (where p(s) is the probability of state S.)  
 
Faced with a choice between Ai and Aj, the individual will 
prefer Ai, prefer Aj or be indifferent between them according 
to whether the expected modified utility E (i, j) of action Ai 
evaluated with respect to action Ak, is greater than, less than 
or equal to E (i, j) of action Ak with respect to action Ai.  
  This modified utility function is a function of 'the choiceless 
utility' of alternative actions. The choiceless utility is the 
experience of pleasure associated with the satisfaction of 
desire. If what occurs is exactly as pleasurable as what might 
have occurred there is neither regret nor rejoicing. Regret 
theory reduces to expected utility theory in the special case 
where M[x(i)s;x(j)s] = U[x(i)s].  
  The idea of ‘choiceless utility’ apparently sets regret theory 
in the tradition of classical (i.e., Benthamite) utility. It is 
assumed that we can fully speak of utilities independent of 
any choice, or, in other words, assume the existence of utility 
as a psychological experience that we know by introspection. 
“Choiceless utility is the utility that the individual would 
derive from the consequence [or state of the world] x if he 
experienced it without having chosen it.” (Ib., 807) Regret 
theory claims that in terms of pleasure/pain it makes a big 
difference whether a consequence is the result of a process 
that at some stage involves a decision by the agent or not. 
Where in the latter case we can speak of ‘choiceless’ utility, in 
the former the situation is more complicated because the 
agent may experience the opposite feelings of regret and 
rejoice according to what ‘might have been’.(Ib., 809) Thus, it 
is important not only to take into account the utility assigned 
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to the consequences of the actual choice, but also the utility of 
the consequences of the possible choice. 69 
  A simplified version of the modified utility function 
assumes that the degree of regret or rejoicing a person 
experiences depends only on the difference between the 
choiceless utility of ‘what is’ and the choiceless utility of 
‘what might have been’. There is a regret-rejoice function R (.)  
that assigns a real-valued index to every increment or 
decrement of choiceless utility, and then we can write: 
  
                   M[x(i), x(j)] = Cx(i) + R[Cx(i) - Cx(j)] 
 
Cx(i) is the chosen basic utility function and R (.) is the 
function which assigns an increment or decrement of utility 
according to the difference between the basic utilities of ‘what 
is’ and ‘what might have been’.70 Regret theory can predict 
the common consequence effect. An actor will forgo a higher 
but unsure reward for a desirable sure thing because the 
choiceless disutility of regret of not acquiring the bigger 
reward is higher than the choiceless utility of the sure thing. 
Loomes and Sugden claim that regret theory is in com- 
parison with prospect theory much simpler, but regret theory 
cannot account for the framing effect. (Ib., 818)  
 
Farina wanted to formulate an alternative to Harsanyi's 
approach to social preferences. He charges Harsanyi who 
requires that social preferences should be linear in order to 
convey the moral principle of equal treatment. Farina believes 
that a theoretical foundation should be given for the use of 

                                                
69 Sugden remarks that “[T]he fundamental idea of regret theory is the 
psychological intuition that regret and rejoicing are real experiences for 
many people and that these experiences can be foreseen and planned for.” 
(Sugden, 1985, my emphasis)   
70 Bell (1982) also has presented a paper in which he hypothesizes that 
many of the violations of the axioms of EUT may be attributed to a desire 
by decision makers to avoid consequences that they afterwards regret. He 
presents a utility function with two measures of satisfaction: monetary 
assets and quantity of regret. 
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linear vNM functions. He wants to deviate from linear vNM 
functions for only by doing this can the possibility of 
"inequality averse" social preferences be investigated. (Farina, 
1996, 195) 
  Farina enquired into the behavior pattern to be followed by 
an ethical decision maker towards social preferences. He 
modeled the quest for equity in line with regret and 
disappointment theory. In both approaches the individual is 
supposed to anticipate those feelings that he might 
experience in case a specific outcome materializes ex post. 
The utility function is modified in order to take the 
psychological experience of regret or disappointment into 
account that is associated with that consequence. Farina has 
chosen to model the concern for equity by reference to a 
function that includes disappointment aversion rather than 
regret aversion.71  In the disappointment case, the ethical 
decision-maker might consider unfavorably the comparison 
between an outcome and a ‘might have been’ which is related 
to outcomes of other states of the world of the random 
prospect. The disappointment theory introduces an ethical 
decision maker whose social judgment violates the 
'separability' condition as far as states of the world are 
concerned. "Separability across individuals is instead 
warranted: the Pareto principle (...) is not violated". (Ib., 209) 
  He assumed "that the ethical decision maker foresees the 
sense of loss in personal dignity that might arise ex post in the 
individual who encounters consequences which fall short of a 
certain threshold  -for instance one-half of the average value 
of the utility distribution- and then corrects by a negative 
value the utility evaluation relative to that consequence". (Ib., 
209) Hence the utility evaluation will include a negative 
judgment on the degree of equity below the threshold. The 
modified utility function  -the ‘equity function’- is of the  
 

                                                
71 Regret is a feeling referring to a lottery that the individual has not 
chosen, while disappointment is a sentiment aroused by the chosen act 
(the outcome was not as good as one had hoped).  
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form: 
 
        V[p(1), ...., p(n)] = ip(i){u(i) + E[u(x) - u*(x)]}  
 
in which the term E(.) brings about the possible reduction 
which the ‘inequality averse’ judgment of the ethical decision 
maker can cause to the utility relative to a specific outcome. 
The term E(.) will be concave when the utility evaluation E (x) 
falls short of the threshold u*(x).  In each prospect of 
individual utilities, the ethical decision maker determines the 
value of E(.) for each value lower than u*(x). In his social 
judgement the ethical decision maker takes into account the 
degree of equity of each location, so that a concern for equity 
is embedded in each utility evaluation. "Thus, the notion of 
equity incorporated in the ethical decision-maker’s social 
preferences is not related to society as a whole but is truly 
individualistic". (Ib., 214)72    
  Whereas Loomes and Sugden made use of  'could have been 
preferences', Farina refers to 'principled' preferences. In the 
case of 'could have been preferences the 'choiceless' utility is a 
felt sensation, to the better or the worse. In this way the 
choiceless utility takes us back to Bentham. These emotions or 
felt sensations color in a sense the outcome of the enacted 
choice. They do not add to the basic utility nor do they 
diminish it, but they lead to a comparison with an alternative 
option (the could have been preference), which makes that 
the basic utility afterwards is disappointing or is applauded. 
In the case of Farina the experienced utility is not based on a 
comparison with an alternative not chosen, but results from 
an accepted principle. The choice is based on this principle 
and the experienced utility is not a choiceless utility. When 
people would use a security level in order to protect 
themselves against regret, then this case would be similar to 
the other case.    

                                                
72 In this way Farina has avoided the criticism that he has constructed 
‘equity’ as a characteristic feature of a state of nature. In chapter XXI I 
will explore Harsanyi's construction of a social preference in more detal. 
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Both kinds of preferences emerged as a reaction to certain 
problems in expected utility theory, in particular the violation 
of the independence axiom. The solution is to construct 
decision theories that do not depend on the independence 
axiom in the traditional way. Or, to formulate it differently, to 
accept that agents have non-separable preferences across 
alternative events, so that their ex ante attitude toward what 
happens in one event may well depend on what may happen 
(or could have happened) in the other event.  
  Both approaches, though different with respect to the nature 
of the problem they addressed, share some common 
elements: 
a) they transcend traditional ideas of consequentialism;  
b) they use a modified utility function, which consists of a 

term representing basic (or material) utility and  a term 
representing an  added (or experienced) utility. 73 

c)  they maintain the idea of a maximizing choice, although 
they are not  expected utility maximizers; 

d) they take ends or objectives as given.  
Although they depart from expected utility theory, they still 
have much with it in common.  
 
7. Conclusions 
 
Expected utility theory broadened the theory of individual 
choice towards decisions without full information, by 
comparing such choices to decisions to participate in lotteries. 
This move aroused two controversies. The first concerns the 
silent elimination of true uncertainty. The second concerns 
the introduction of subjective probabilities.  
  The strict Bayesian is committed to behave as if he has 
numerically definite credal states whether he can tell what is 
or what is not, and hence that the agent is committed to 
ranking the options in a manner that yields a weak ordering. 

                                                
73 In Part III, discussing the moral aspects of actions, I will also employ a 
distinction between an outcome oriented and an experienced utility. I call 
it the distinction between substantive and symbolic utility. 
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Levi criticized the Bayesian point of view. He argued that 
under conditions of indeterminacy a weak ordering is 
impossible. There often is no ranking as better or worse. By 
admitting that we are in doubt much of the time in our 
judgments of probabilities and our evaluations of states and 
opinions, we are in a position to make systematic sense of the 
tension between considerations of expected value and 
security. Levi concludes that  “The indeterminacies in 
probabilities, utilities and expected utilities allowed together 
with the criterion of admissibility proposed undermine 
widely shared assumptions concerning rationality” (Levi, 
1986, 51). As we have seen Levi suggests that ‘rational’ 
decision-makers introduce a security criterion.  
  Next to this discussion there is a controversy about the 
conditions for a rational ordering of preferences. In order to 
safeguard a rational ordering of preferences, the ordering has 
to satisfy several axioms, in which the assumption that what 
happened in one state of nature can be evaluated separately 
from what happened in another state of nature (there are no 
interactions  -complementarities- between states), is an 
important one. However, it was also one that was violated 
frequently. And there were other axioms that, in 
experimental situations, were violated. The question is what 
we can we learn from these anomalies. If we accept them as 
characteristic aspects of the behavior of people in choice 
situations, how should we interpret them and how could we 
take account of them on the theoretical level? 
  I think four conclusions stand out: first, the context depen-
dency of choices (the violation of procedural invariance);74 
second, the preference for certain out-comes or consequences 
vis-à-vis uncertain outcomes (the common consequence 
effect); third, in evaluating outcomes not only monetary 
consequences are relevant, but also non-monetary 
considerations; and fourth, as a general impression, choices 

                                                
74 The main consideration for rejecting the independence axiom is the 
context-dependency of choices. 
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are determined jointly by (pure) outcome and probability, not 
as a product but separately. The experiments show that the 
attitudes agents have toward probabilities are distinct from 
their attitudes to consequences. This can be captured in 
models by incorporating decision weights.  
In response to the criticism of expected utility theory a whole 
new body of theories were developed, as we have seen: the 
non-expected utility theories. Well-known examples are 
prospect theory and regret theory. In many of these NEU-
theories the independence axiom is rejected and even the 
transitivity axiom is not satisfied in some theories. But the 
transitivity axiom looses much of his appeal anyway, when 
choices are context dependent.  
  Regret theory, for instance, jettisons the transitivity axiom. 
"In regret theory the proposition A(i)  A(k) cannot be read as 
‘having A(i) is at least as preferred as having A(k)’; it should 
rather be read as ‘choosing A(i) and simultaneously rejecting 
A(k) is at least as preferred as choosing A(k) and rejecting 
A(i)’". (Loomes and Sugden, 1982, 821) The transitivity of the 
relation ‘ is at least as preferred as’ does not entail the 
transitivity of the relation  in regret theory. In Starmer's 
view preferences in regret theory are "relative to conventional 
approaches, (..) not at all well behaved: they satisfy neither 
monotonicity nor transitivity and the theory allows strict 
preferences between stochastically equivalent acts." (Starmer, 
2000, 357) And he concludes "regret theory offers the 
tantalizing opportunity of explaining violations of 
independence and preference reversals within a theory of 
preference maximization". (Ib., 357) 75 

                                                
75 When, as Tversky and Kahnemann suggest, decisions are constructed in 
the act of decision-making, and, as a consequence, are sensitive to the 
context or ‘framing’ of decision problems, then the foundations of 
decision theory are not to be found in the axioms which define the 
concept of rationality. Starmer endorses a similar idea:  “ (...) if we 
genuinely seek descriptive models capable of explaining the patterns 
observed in laboratory behaviour, our conventional theoretical desiderata 
may need rethinking: in particular, there should be no prior supposition 
that the best models will be ones based on the principles of rational 
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We have seen how economic theory, and in its footsteps, 
utility theory changed. One of the consequences was the 
disappearance of emotions, motives and other kinds of 
mental related considerations and intuitions. Now we 
witness the return of psychological elements in decision 
theory and for that purpose it has to change anew. All kinds 
of psychological processes re-appear in the rationalization of 
actions. (see also Rabin, 2002) The main conclusion to be 
drawn is that agents do not maximize in terms of expected 
utility theory. They keep in mind a certain security level, a 
standard of fairness, an equity threshold, or something like 
that. Agents exchange an expected outcome that does not 
satisfy these levels, standards or thresholds for an alternative 
that does, even when the basic utility of this alternative is 
lower than that of the former option.  
  What makes non-expected utility theory distinct from expec-
ted utility theory is a sharper articulation of the deliberation 
process that is involved in the ranking of preferences.  This 
seems to contradict the observation of Kahneman that most 
judgments and most choices are made intuitively. Kahneman 
believes that the model of the agent he presents differs con-
siderably from the one pictured in rational choice theory, 
because of its two-system structure of reasoning: the com-
bination of system 1 (intuitive reasoning) and system 2 
(deliberative reasoning). The label ‘intuitive’ is applied to 
judgements that directly reflect impressions. ‘System 2’ is 
involved in all judgments, whether they originate in impres-
sions or in deliberate reasoning. Self-monitoring belongs to 
the effortful operations of system 2.76 The presence of a two-

                                                                                                           
choice, no matter how appealing those may seem from a normative point 
of view.” (Starmer, 2000, 363) Note that rationality should be read as 
conforming to the axioms of expected utility theory. The formal concept of 
rationality, the equivalence of rationality with consistency is under 
discussion, not rationality in the context of framed decision processes. 
76 Frequently the thought has been that emotions and the like oppose 
rational deliberation. Emotions are associated with the non-rational and 
even irrational aspects of human behavior. Sometimes this is true. But on 
occasion it is not true. To take it for granted is to make an error in a 
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system structure of reasoning, however, is not unusual in 
rational choice theory. Lower- and higher-order preferences 
have been introduced which can be connected with system 1 
and system 2 reasoning respectively and there are also 
theories that include meta-preferences next to regular prefe-
rences. (see chapter XVII and XVIII) It is more the notion that 
most choices are made intuitively that looks embarrassing.

77
  

Kahneman believes that intuitive reasoning is due to the “the 
power of the situation.” (Kahneman, 2003b, 1469) But the 
admission of emotions in decision procedures does not need 
to harm the concept of rationality as it is used in rational 
choice theory, since we have a two-tier system of reasoning.  
 
 
 
 
 
 
 

                                                                                                           
double sense. First, this belief is based on an outdated dichotomy of brain 
and mind. Second, it neglects the ways in which strong positive and 
negative emotions can structure decision processes in a way similar to 
cognitive processes (for instance the fear that makes you run when the 
house is on fire). Thus the presence of emotions in decision processes is 
no threat to a rational choice approach a priori. 
77 The role of intuitive thought can be put into perspective when we 
connect this finding with the research of Dijksterhuis. Dijksterhuis 
characterizes intuitive decisions as fast, automatic, associative and often 
emotionally charged; they are governed by habit. Deliberated decisions 
are slow, serial, effortful and deliberately controlled; they are relatively 
flexible and potentially rule governed. He designed a few experiments to 
investigate the hypothesis that conscious thought was maladaptive when 
making complex decisions. This hypothesis was confirmed, in that it 
appeared that unconscious thought improved the quality of decisions. 
The conclusion was: “When faced with complex decisions (..) do not 
think too much consciously. Instead, after a little conscious information 
acquisition, avoid thinking about it consciously. Take your time and let 
the unconscious deal with it.” (Dijksterhuis, 2004, 597). Thus it is quite 
plausible that deliberative reasoning proceeds the intuitive taken 
decision.  




