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Learning Strategy by MCCFR Algorithm
for the 5-Player Werewolf Game

Abstract: In recent years, the study of multi-player imperfect information games has attracted much atten-
tion. In this paper, we examine the effectiveness of the Monte Carlo CFR (MCCFR) algorithm, a method
for calculating strategies of imperfect information games, for the 5-player werewolf game. In order to apply
MCCEFR, we constructed the simplified 5-player werewolf game and learning process by MCCFR. We played
against various agents to evaluate the effectiveness of the learned strategy by MCCFR. As a result, the
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method improved the win rate of the 5-player werewolf game.
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Fig. 1 Example of the game state in the simplified 5-player

werewolf game
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Fig. 2 Example of strategy changes in a game state
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Fig. 3 Percentage of agents who declared “SEER CO” at the

start of the discussion on Dayl
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Fig. 4 Example of creating a game state for using strategies
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Fig. 5 Example of not being able to create the game state for

using strategies
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Fig. 6 5-player games with multiple Al Werewolf Competition

agents
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Table 5 Total win rate for each experimental agent

RANDOM MCCFR

43.91% 48.51%
44.76% 47.36%

2018 FFRE DXTERBRGE
2019 FRZ DIERIRTE

£6 FHRI—Ix PP MCCFRIT—YxY b THIFEDRE
I—Y Y DERRERE RUMER
Table 6 Maximum and minimum win rate of AI Werewolf

Competition agents in environments with MCCFR

agent

BRABER  RNEBER
2018 FRZOXHIREE | 61.98% 49.43%
2019 FRRXOXHIREE | 61.19% 47.13%

N
S 1 L]

0.40 £

T T T T
MCCFR-2018 RANDOM-2018 MCCFR-2079 RANDOM-2019

FRI—Y v h-WHBERE

7 BEBRI—YxrOBROMBOITH

Fig. 7 Box plot of the win rate of each experimental agent
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Fig. 8 Difference in win rate of 100 sets between MCCFR
agent and RANDOM agent for each 5-player game
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Table 7 Win rate of experimental agents in the 5-player game
with decreased win rate
IT—Yzr} fiES
RANDOM =—Y = > b | 47.53%
MCCFR ==Yz > b 46.65%
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