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Abstract

The article studies properties of functional dependencies between
strategies of players in Nash equilibria of multiplayer strategic games. The main
focus is on the properties of functional dependencies in the context of a fixed
dependency graph for payoff functions. A logical system describing properties
of functional dependence for any given graph is proposed and is proven to be
complete.

1 Introduction

Functional dependence. In this article we study dependency between players’ strategies in Nash equilibria. For example, the coordination game described by Table 1
has two Nash equilibria: .a1 ; b1 / and .a2 ; b2 /. Knowing the strategy of player a in a
Nash equilibrium of this game, one can predict the strategy of player b. We say that
player a functionally determines player b and denote this by a B b.
Note that, in the case of the coordination game, we also have b B a. However, for
the game described by Table 2, the statement a B b is true, but b B a is false.
The main focus of this article is functional dependence in multiplayer games.
For example, consider a “parity” game with three players a, b, c. Each of the players
picks 0 or 1, and all players are rewarded if the sum of all three numbers is even. This
game has four different Nash equilibria: .0; 0; 0/, .0; 1; 1/, .1; 0; 1/, and .1; 1; 0/. It
is easy to see that knowledge of any two players’ strategies in a Nash equilibrium
Table 1 Coordination game.

a1
a2

b1
1; 1
0; 0

b2
0; 0
1; 1
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