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We investigate equilibrium notions in game theory from the revealed preference
approach. For extensive game forms with complete information, we derive a set of
independent necessary and sufﬁcient conditions for the observed outcomes to be
rationalized by subgame-perfect Nash equilibrium. Journal of Economic Literature
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1. INTRODUCTION
In the past two decades we have witnessed a rapid development in noncooperative game theory. Many new solution concepts, particularly reﬁnements of Nash equilibrium, have been introduced and successfully applied
to many ﬁelds in economics as well as other social sciences. Though game
theory has been applied to many ﬁelds, one important issue has not yet
received much attention in the literature. To model any situation as a game,
we ﬁrst specify individuals’ preferences, then apply certain solution concept
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to predict the outcome. But what if the theoretical prediction differs from
the actual outcome? There could be two possible explanations: either individuals do not play according to the theory, or individuals’ preferences are
not correctly speciﬁed. In fact, even when the theoretical prediction coincides with the actual outcome, we should not rule out the possibility that
individuals do not play according to the theory if we are not sure about
the speciﬁcation of individuals’ preferences. The question is, therefore: can
we, by any means, test whether individuals play according to the game
theoretic prediction, solely on the basis of the observations of individuals’
actual moves? If we could not ﬁnd such a mean of testing, then the empirical content of game theory would be virtually void. Surprisingly, the existing
literature contains hardly anything on this issue. Thus purpose of this paper
is to take a ﬁrst step in addressing this issue.
Instead of criticizing the predictive power of the solution concepts, in this
paper we try to rationalize the actual outcomes. We ask what are the necessary and sufﬁcient conditions for the observed outcomes to be rationalized
by the equilibrium solution concept. In a sense, our approach is similar to
the classical revealed preference theory initiated by Samuelson (1938).
The general problem under consideration here takes the following form.
Let  be a collection of related game forms that several individuals play.
Suppose that we can observe an outcome OG for every game form G
in . What conditions must the observed outcomes satisfy so that OG
is the equilibrium outcome of a game associated with G, for every G?
Moreover, what are the necessary and sufﬁcient conditions to allow the
observed outcomes to be rationalized by the equilibrium solution concept?
Notice that in our framework only outcomes are observed, not the preferences of individuals. This is the important distinction between our work and
studies in experimental game theory. In the experimental studies, players’
preferences are assumed known to the researchers, and hence the theoretical equilibrium outcome is known as well. Then the individuals’ actual plays
are compared with the theoretical equilibrium outcome. In our model, as
in any other model of revealed preference, only outcomes are observed.
From these observations, we have to construct preferences of individuals so that the observed outcomes can be rationalized by the equilibrium
notion with these constructed preferences. Also, note that we are imposing
no restriction on the preferences (except that they must be orderings). In
many contexts, it is natural to assume some a priori restrictions—for example, monotonicity in payoffs when the outcomes are monetary payoffs to
the individuals. Any such restriction would indeed imply further conditions
for rationalizability of solutions.
Since in strategic situations players can move simultaneously or sequentially, and in each case there are a variety of theoretical equilibrium
concepts, we have a rich class of models to investigate. Clearly, different

