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Findng Optimal Variations using Difference Games in MCTS

TrEIGO NAKAMURAY®)  TakEsHI ISHIDAZP)

Abstract: Monte Carlo Tree Search (MCTS) has strong success in the game of Go and many
other games. State-of-the-art computer Go program becomes stronger year by year. Although
the strength of state-of-the-art computer Go program has reached the high dan level of ama-
teurs, some weakness or defects still remain. One of such defects is a bad endgame in an almost
winning situation. Balancing MCTS using Dynamically Adjusting Komi Value (DAKYV) is one
of the methods to resolve the weakness in such endgames. In this paper, we propose another
method using Combinatorial Game Theory (CGT) to resolve this kind of problem. Our method
uses difference games for playouts in MCTS. We can make even game situation for whatever
board positions using difference games and MCTS might find an optimal move. We show some
experimental results using endgame problems on a Go magazine modified to fit with our exper-
iments. Our method found an optimal move for some problems that even strong Go programs
such as Fuego and Pachi failed to find the optimal move.
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P1 100 100 99 100 100 83
P2 100 29 | 100 0 | 100 0 | 100 0 59 99
1 100 100 | 100 97 | 100 100 | 100 93 35 93
2 100 100 | 100 100 99 99 | 100 100 97 97
3 100 100 | 100 100 98 100 | 100 48 | 100 100
4 100 100 | 100 94 | 100 100 | 100 100 | 100 100
5 100 100 | 100 100 98 100 | 100 100 | 100 100
6 100 10 | 100 100 | 100 100 | 100 100 43 73
7 100 100 | 100 0 | 100 19 | 100 0 87 91
8 100 3 | 100 20 | 100 79 | 100 0 4 0
9 100 0 | 100 0 93 0 97 0 4 1
10 100 100 | 100 59 99 99 | 100 0 | 100 98
11 100 0 | 100 0 | 100 50 | 100 58 98 56
12 100 0 | 100 0 84 18 88 0 0 0
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