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Application of Dynamic Komi to Evaluation Value Based Monte-Carlo Tree Search

in Shogi

SHOGO TAKEUCHI'*®

Abstract: Monte-Carlo Tree Search (MCTS) becomes a popular search method in games, especially in the game of
Go, and is also applicable in wide areas such as combinatorial optimization. In Shogi, the strength of MCTS programs
is inferior to state-of-the-art programs which use a combination with an alpha-beta search and an evaluation function.
However, the number of research for MCTS Shogi is increasing recently.

In our previous work, we proposed evaluation-value based MCTS methods and applied it to Shogi program. In this
paper, we solve the problem with the method, suppose that a true minimax value is markedly different from the cutoff
threshold, subsequently the most playouts result win and MCTS becomes unable to select the best move as a result. To
solve this problem, we apply Dynamic Komi, which tunes the winning threshold according to the result of playouts.
Additionally, we employ Sequential Probability Ratio Test and Accelerated UCT for improving Dynamic Komi.

We implement those methods for Monte-Carlo Tree Search Shogi program and measure Rooted Mean Squared Error
between the minimax value and the the value by MCTS, and perform self-play tournaments. From the experimental
results, we show the effectiveness of Dynamic Komi.
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