
Abstract

The Rationality of Surprise:

Unstable Nash Equilibria and the Theory of Moves

By definition, Nash equilibria in noncooperative game theory lead to

stable outcomes, from which no player would depart unilaterally because it

would do worse-or at least not better-if it did. It is argued, nevertheless,

that even unique Nash equilibria associated with dominant, or uncondi-

tionally best, strategies may be unstable in the sense that a player may do

better by moving first and not choosing its dominant strategy.

In six of the 78 2 x 2 strict ordinal games, the choice by a first-moving

player (say, row) of its dominated, or unconditionally worst, strategy yields

it a better outcome in the resulting 2 x 4 game than does the Nash equilib-

rium in the 2 x 2 game. In three of these games, this outcome is also better

for the column player. It is proved that there is a one-to-one correspondence

between 2 x 2 games with unstable Nash equilibria and those in which

players, starting at these equilibria, would move to a different state-called a

"nonmyopic equilibrium" (NME)-based on the "theory of moves" (TOM).

By making endogenous which, if either player, would move first from

a state, TOM highlights when it is rational for one player to seize the

initiative. The Japanese attack on Pearl Harbor in 1941, and Anwar Sadat's

peace i~tiative to Israel in 1977, illustrate this rationality-and the surprise

caused by the choice of a dominated strategy by the first-moving player. But

this surprise is only apparent, according to TOM, which predicts precisely

the moves and countermoves of each player in these cases. Thereby it offers

a more dynamic view of the actions of players who think ahead, and choose

NMEs, than does standard game theory, suggesting its use as a policy aid.
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