
THE ALLAIS PARADOX 

 

The Allais Paradox, discovered by Maurice Allais, provides an example in decision theory of 

preferences that violate the most widely accepted normative theory of decision making, expected 

utility theory.  This entry briefly explains expected utility theory along with the paradox, and 

describes responses to the paradox. 

 

The Paradox 

 

Consider a decision maker choosing between lotteries, i.e., probability distributions over 

outcomes.  According to expected utility theory, as long as the decision maker is rational, her 

preferences can be represented by a utility function of outcomes with the property that of any 

two lotteries she prefers the lottery with the higher expected utility value.  The idea that decision 

makers maximize expected utility – the “expected utility hypothesis” – was put forth in part to 

account for the fact that many decision makers are risk averse in the sense that they would rather 

have, for example, a sure-thing amount of money than a lottery with the same average monetary 

value.  While such behavior is not consistent with maximizing expected monetary value, it is 

consistent with maximizing expected utility, relative to a concave utility function of money. 

 

The link between a decision maker’s preferences and her utility is cemented by “representation 

theorems”: these theorems show that being (representable as) an expected utility maximizer is 

equivalent to having preferences that satisfy particular axioms.  One of the earliest and most 

influential axiomatizations is that of John von Neumann and Oskar Morgenstern.  The axioms of 



von Neumann and Morgenstern’s theorem – and those employed in representation theorems in 

general – seem to many to be requirements of rational preferences. 

 

The Allais Paradox is a counterexample to the expected utility hypothesis.  Allais asks us to 

consider the following choice scenarios.  First, we are asked whether we prefer situation A or 

situation B: 

 

Situation A: $100 million for certain. 

Situation B: a 10% chance of $500 million; an 89% chance of $100 million; a 1% chance of 

nothing. 

 

We are then asked whether we prefer situation C or situation D: 

 

Situation C: an 11% chance of $100 million; an 89% chance of nothing. 

Situation D: a 10% chance of $500 million; a 90% chance of nothing.  

 

Allais hypothesized that most people strictly prefer A to B and also strictly prefer C to D, on the 

grounds that in the first choice scenario the advantages of certain gain from A outweigh the 

perhaps higher but uncertain gain from B, but that in the choice between C and D, the much 

higher gain outweighs the slightly higher probability of a much lower gain.  This pattern of 

preferences has been confirmed experimentally. 

 



As mentioned, this pattern of preferences violates the expected utility hypothesis: there is no 

possible assignment of utility values to $0, $100 million, and $500 million such that A has a 

higher expected utility than B and D has a higher expected utility than C.  (Once can strictly 

prefer A to B and C to D, or one can strictly prefer B to A and D to C, but no other combination 

of strict preference satisfies the expected utility hypothesis).  The particular axiom that these 

preferences violate is von Neumann and Morgenstern’s Independence Axiom. 

 

Responses 

 

Broadly speaking, there are two ways to take a decision theory: as an analysis of the canons of 

instrumental rationality (“normative” decision theory) or as a description of actual people’s 

preferences (“descriptive” decision theory).  For normative decision theorists, the standard 

choices in Allais’s example are “paradoxical” in that seem rational to many people and yet they 

violate the dictates of the expected utility theory, which seems to correctly spell out the 

requirements of rationality.  For descriptive decision theorists, the Allais choices aren’t so much 

paradoxical as they are a counterexample to the idea that expected utility theory is the correct 

descriptive theory. 

 

Descriptive theorists have responded to the paradox by formulating alternative theories that are 

compatible with the Allais choices.   

 

For normative decision theorists, there are three ways to respond to the paradox.  The first is to 

claim that contrary to initial appearances, the Allais choices are simply irrational: although many 



people unreflectively have the standard Allais preferences, once an individual sees that her 

preferences violate the Independence Axiom, she ought to re-evaluate her preferences and bring 

them in line with expected utility theory.   

 

A second response to the paradox is to claim that contrary to initial appearances, the Allais 

choices do satisfy the expected utility hypothesis, and the apparent conflict is due to the fact that 

the choices have been under-described in the initial setup.  Since decision makers prefer A to B 

on the grounds that A yields $100 million for certain, or on the grounds that an individual who 

takes B and ends up with nothing will feel regret, this response claims that the actual outcomes 

in the problem are not simply monetary amounts but also include the decision maker’s feelings 

about getting those outcomes in each situation.  Since it is possible to assign utility values to, 

e.g., the outcomes $0, $100, $500, and $0 with regret such that the Allais choices maximize 

expected utility, they do not violate expected utility after all.   

 

Finally, normative decision theorists might respond to the paradox by denying the expected 

utility hypothesis and arguing that expected utility theory is inadequate as a theory of rationality.  

This response claims that the Allais choices genuinely violate the theory and that they are 

nonetheless rational.  Theorists advocating this response may draw on the abovementioned 

descriptive theories and argue that the preferences of the decision makers they describe are in 

fact rational. 
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