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Abstract

This paper presents a collection of convergence results on best-response dynamics in extensive-form
games. We prove that in all finite generic extensive-form games of perfect information, every solution
trajectory to the continuous-time best-response dynamic converges to a Nash equilibrium component. We
show the robustness of this convergence in the sense that along any interior approximate best-response
trajectory, the evolving state is close to the set of Nash equilibria most of the time. We also prove that
in any perfect-information game in which every play contains at most one decision node of each player,
any interior approximate best-response trajectory converges to the backward-induction strategy profile. Our
final result concerns self-confirming equilibria in perfect-information games. If each player always best
responds to her conjecture of the current strategy profile, and she updates her conjecture based only on
observed moves, then the dynamic will converge to the set of self-confirming equilibria.
© 2015 Elsevier Inc. All rights reserved.
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Fig. 1. The best-response dynamic for a two-node game.

1. Introduction

The notion of best response lies at the heart of Nash equilibrium (Nash, 1950): each player
selects a best response to the other players’ strategies and no player can benefit by unilaterally
changing her strategy. If we consider a dynamic setting where each player always chooses a best
response to the current strategies of the other players, does this dynamic always converge to a
Nash equilibrium?

We adopt the definition of a continuous-time best-response dynamic formulated by a constant
revision rate and myopic optimization, as found in Matsui (1989), Gilboa and Matsui (1991),
Hofbauer (1995), and Balkenborg et al. (2013). In such a dynamic, a state specifies the strategy
profile of all players; the frequency of a strategy increases only if it is a best response to the
current state. The continuous-time best-response dynamic has been analyzed in various classes
of games in normal form (or strategic form); see Hofbauer and Sigmund (1998) and Sandholm
(2010). In particular, the convergence of a continuous-time best-response dynamic to a Nash
equilibrium has been shown in Harris (1998), Hofbauer (1995), and Hofbauer and Sorin (2006)
for two-player zero-sum games, in Harris (1998) for weighted-potential games, and in Berger
(2005) for 2 x n games.

In the present paper, we consider extensive-form games of perfect information. In addition
to its explicit representation of players’ sequential moves, each perfect-information game ad-
mits a backward-induction solution, and backward induction itself is a process to determine a
finite sequence of local best-response moves; see Selten (1965, 1975). The present paper studies
the predictive power of the best-response dynamic for an extensive-form game of prefect infor-
mation. In particular, we focus on the convergence results of the continuous-time best-response
dynamic concerning the backward-induction strategy profile (or so-called subgame-perfect equi-
librium) and the Nash equilibrium components in an extensive-form game.

In a standard evolutionary setting, for each player there is a continuum population of individ-
uals playing the game in that role. The populations are distinct, and each individual plays a pure
strategy of the corresponding player. A (population) state specifies the population share of indi-
viduals who are programmed to each pure strategy of each player. The payoffs represent fitness
of population shares. Even without showing the rigorous model, we can obtain some intuition
by analyzing the following classic example of the two-player game of Fig. 1 in the evolutionary
setting.

This game has two Nash equilibria in pure strategies (r', %) and (I', [?), where the first one
is the backward-induction equilibrium. Suppose that in the initial state, everyone in population I
is playing /! and the share of population II playing /2 is at least 1/2. Then, on the one hand, pop-
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