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Whenever ITA does not hold, any single rationale that could be used to explain indi-
vidual choices would inevitably lead to mistakes in the rationalization of choice. How-
ever, using a rationale or another to explain choices yet matters. Different rationales
explain different choices, and lead to mistakes of a very different nature. Obviously, it
is of our interest to find the rationale that best explains choice behavior.

Suppose that a decision maker (hereafter DM) has cardinal utilities over a collection
of alternatives X. Utilities are derived from a random process, where the utility of
each alternative follows a cumulative distribution function (cdf) F. Given the prob-
ability distribution of utility values, a rationale immediately generates a collection of
mistakes (choice problems in which the chosen element does not correspond with the
top element within the set). Moreover, a magnitude of the mistake can be derived
from the pair rationale-choice problem. Basically, we may value the importance of
a mistake endogenously, by the expected difference in the utility values derived from
actual choice behavior, and the top element of the set.

More formally, let X = {1,...,n} be the set of alternatives with typical element
denoted by ¢ € X. X is the collection of all subsets of X. ¢ denotes a choice function
on X that assigns to every A € X, a unique element ¢(A) € A. A binary relation
P C X x X is a linear order if it is antisymmetric, transitive, and complete. P(A) is
the maximal element in A € X according to P. Denote by P the space of all possible
linear orders on X x X. For a linear order P define Py = {2z : |{y : Py} U {z}| = i}.
That is, F; is that alternative that has ¢ — 1 alternatives below in the linear order
P. Then, denote by e;(P,c) the number of sets A € A’ such that ¢(A) = P;) and let
e(P,c) = (e1(P,c),...,e (P, c)). Wewrite e(P,c)le(P’, c) whenever e(P’, ¢) majorizes
e(P,c).

Given a linear order P € P and the cdf F', we may evaluate the expected utility
difference between the top element of a set and the chosen element according to c.
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Consider the collection of random variables Uy < Up) < --- < Upy,), where Uy
denotes the i-th order statistic, representing the utility value of that alternative that
is better than ¢+ — 1 alternatives and worse than n — ¢ alternatives. The expected value
of the i-th order statistic is denoted by E[U;]. A linear order P assigns to every
alternative in X an order statistic. Finally, the problem arises on which is the linear
order P that best explains choices, i.e., with the lowest expected error:

r(e) = maxr (P, c) = max E[AEC;( u(c(A)) — u(P(A))]

As a first result, we provide the following theorem:

Theorem 0.1. For every choice function c:
e ¢(Pc)de(P,c)=r(Pc) >r(P,c).
e The optimal linear order P* is such that e;(P*,c) < e;11(P*,c) for every i =
1,...,n—1.
o r(c) = oy e(P" ) = 271 E[U) .

The above result establishes that to find the optimal rationale in our setting is as
simple as finding the rationale that provides an increasing order in the number of
problem sets that are rationalized by each alternative. Further, this can be used to
characterize the utility loss of actual choice as compared with the one that would imply
optimal choice according to P*.



