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Nash Equilibrium Strategies for Mini-Geister

TETSURO TANAKA! SHUN TAKAOKAZ

Abstract: Mini Geister is a game derived by shrinking the board size of the board game Geister from 6 x 6
to 4 x 4 and reducing each player’s pieces from eight to two. It was proposed by Chen et al. [1]. Mini Geister
is a game that retains the game element of Geister where players infer the color of an opponent’s pieces based
on their movements, while reducing the number of states. However, even with identical board positions, the
gameplay might need to vary depending on the history from the initial position. This makes it challenging
to determine Nash equilibrium strategies using conventional methods.

In this study, we show that there exists a strategy for both Player 1 and Player 2 to finish the game in a
finite number of moves with an average gain of zero or more, no matter what strategy the opponent adopts
when starting from the initial position. Since this is a zero-sum game, it is a Nash equilibrium strategy,
and the average gain in Nash equilibrium is shown to be zero. The proposed strategy does not change its
action according to the color of its own pieces except when ending the game, and thus the estimation of the
opponent’s pieces is considered to be insignificant in mini-games.

In order to investigate whether the Nash equilibrium strategy can be obtained in the same way when the
number of pieces is increased, we attempted to obtain the Nash equilibrium strategy for the initial position
of two pieces versus three pieces. As a result, we were able to find a Nash equilibrium strategy when the
color of the 3-piece side is blue-red-red, and the average gain was found to be zero. For the case where the
color of the 3-piece side is blue-blue-red, we could not show a Nash equilibrium strategy, but we showed that

the average gain of the 3-piece side is between % and %
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