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Life is full of lotteries :-(
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A risky lottery (left) and an ambiguous lottery (right)
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A compounded lottery
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The reduction of a compounded lottery
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Prudence
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What is prudence ?

Careful good judgment (caution or circumspection) that allows some-
one to avoid danger or risks. One of the four cardinal virtues or core
values (the others are justice, courage and temperance).

An individual who is prudent prefers lottery  over lottery .



Temperance
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What is temperance?

Moderation in action, thought, or feeling, studied by religious thinkers,
philosophers, and psychologists. It is considered a virtue, a core value
that can be seen consistently across time and cultures.

A temperate individual prefers lottery  over lottery .



Rationality

For any pair of lotteries  and ,

if the decision maker says that  is at least as good as , we write

 % 

and say that  is weakly preferred to .



 
Foundations of Economic Analysis (1947) 

 
 

 
 

 

Paul A. Samuelson (1915‐2009) – the first American Nobel laureate in economics and 
the  foremost  (academic)  economist  of  the  20th  century  (and  the  uncle  of  Larry 
Summers…). 

   



The basic assumptions about preferences

The theory begins with three assumptions. These assumptions are so fun-
damental that we can refer to them as the “axioms” of decision theory.

[1] Completeness

 %  or  % 

for any pair of lotteries  and .



The second axiom is called transitivity:

[2] Transitivity

if  %  and  %  then  % 

for any three lotteries ,  and .



Together, completeness and transitivity constitute the formal definition of
rationality as the term is used in economics. Rational decision makers are
ones who

— have the ability to make choices [1],

— and whose choices display a logical consistency [2].



[3] The third axiom is called independence:

Independence

For any lotteries    and 0    1

if  Â  then + (1− ) Â  + (1− )



Independence
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Allais (1953) I

Choose between the two lotteries:
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Allais (1953) II

Choose between the two lotteries:

33
% $25 000

34
% $24 000

 :=  :=
&
67

$0 &
66

$0



A not-so-new experimental design

An experimental design that has a couple of innovations over previous
work:

— A selection of a bundle of contingent commodities from a budget set
(a portfolio choice problem).

— A graphical experimental interface that allows for the collection of a
rich individual-level data set.



The CentERdata and American Life Panel

An uncommon opportunity to combine sophisticated experimental data
with a wide range of individual economic and demographic information
from survey data.

Our studies to date consist of a combination of structural and descriptive
work and provides:

— analysis of the relationship between the degree of rationality, prefer-
ences, and socio-demographics

— investigation of the correspondence between experimental choice data
to economic outcomes in “the wild.”



 Individual-level data 

 

 



 

  

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



Consistency

Afriat�s (1967) Theorem The following conditions are equivalent:

� The data satisfy the Generalized Axiom of Revealed Preference (GARP).

� There exists a non-satiated utility function that rationalizes the data.

� There exists a well-behaved (concave, monotonic, continuous, non-
satiated) utility function that rationalizes the data.



Afriat’s (1972) critical cost efficiency index (CCEI)

The CCEI measures the fraction by which each budget constraint must be
shifted in order to remove all violations of GARP.

— The CCEI is between 0 and 1 — indices closer to 1 mean the data
are closer to perfect consistency with GARP and hence with utility
maximization.

Because our subjects make choices in a wide range of budget sets, our
data provides a stringent test of utility maximization.



The construction of the CCEI for a simple violation of GARP 
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The agent is ‘wasting' as much as A/B<C/D of his income by making inefficient choices. 



Mean CCEI scores 

 



Risk aversion – the fraction of tokens allocated to the cheaper asset 

 



Wealth differentials

=⇒ The heterogeneity in wealth is not well-explained either by standard observ-
ables (income, education, family structure) or by standard unobservables
(intertemporal substitution, risk tolerance).

=⇒ If consistency with utility maximization in the experiment were a good
proxy for (financial) decision-making quality then the degree to which con-
sistency differ across subjects should help explain wealth differentials.
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Is there a development gap in rationality (IQ)? 
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Is there a development gap in rationality (CCEI)? 
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