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Neural Fictitious Self-Play in Multiplayer Imperfect Information Games

KEIGO KAWAMURA®+®)

NAOKI MIZUKAMI? YOSHIMASA TSURUOKAZ2

Abstract: Computing Nash equilibrium solutions is an important problem in the domain of imperfect in-
formation games. Attempts of solving the problem draw considerable attention especially in the domain of
multiplayer games because there is currently no method that can calculate approximate Nash equilibrium so-
lutions in a general setting. CFR+ (Tamelin, 2014) can be used to (essentially weakly) solve two-player limit
Texas Hold’em, but it cannot be applied to large multiplayer games due to the problem of space complexity.
In this paper, we use Neural Fictitious Self-Play (Heinrich and Silver, 2016) to calculate approximate Nash
equilibrium solutions for multiplayer imperfect information games that CFR+ can hardly solve. We show
that Fictitious Self-Play (FSP) with a softmax regression allows us to calculate approximate Nash equilib-
rium solutions in two-player Kuhn poker and three-player Kuhn poker. We also show that the exploitability

of the FSP solution by that of CFR+ decreases.
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