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Abstract

Study on Rating System in Multi-player Games

with Imperfect Information

Shigehiko MORITA

A rating system expresses the power of a player with a numerical value, which is
computed from the outcomes of the games. In Elo rating, which is a well-known rating
algorithm, the amount of increase or decrease of the rate depends the rate difference
between the players. For example, if a player with the lower rate win against the other
with the higher rate, then the player increase the rate a lot. In the game like Daihinmin,
in which the winning rate also depends on the initial state of the game, the stronger
player may be defeated by the bias of the initial state. In such a case, the amount of
rate increase or decrease can be too much or too little in the Elo rating.

We propose a rating algorithm that takes into account the relative advantage of the
initial board, and evaluate the algorithm. We compute the advantage of initial board
by simulation, and adjust the rate accordingly. By using a virtual two-person game, we
compared the results of rating algorithms, the Elo rating and the proposed one, for the
cases with and without rate differences. From the experiment results, we observe some
shifts for the Elo rating, and have almost identical results for the proposed one.

In addition, we compute the rate of Daihinmin players by the proposed method. We
mainly used the players that won the first place or the second place in the previous-year
computer Daihinmin tournament held at the University of Electro-Communications.

The result shows that the rates of players increase over the years.
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