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Improvement of Performance of Monte Carlo Tree Search

Positions Where Difficulty Differs by Turns

TAKAHISA IMAGAWA! TOMOYUKI KANEKO!

Abstract: Monte-Carlo tree search (MCTS) is famous for its success in Go, while it is widely applied
in many search problems. However, it is not clear that what kind of game conditions should be satisfied
so that MCTS works effectively. For example, it is known that MCTS programs often play awkward
moves in positions involving semeai and ones in handicapped games. This paper analyzes and discusses
a property in even positions where two players have different penalties when they missed the best move.
Analyses based on virtual games show that MCTS often fails to identify the best move in this situation
and that the problem will be mitigated by adjusting a function that converts game scores gained by
playouts into rewards (win, draw and loss). We presented to use a score of the maximum frequency as a
threshold in the function. Experiments show that MCTS with the presented method works better than
plain MCTS and MCTS with dynamic komi.
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Algorithm 1 SCORE SITUATIONAL

Algorithm 2 VALUE SITUATIONAL

if MoveNum < 20 then

Komi < LinearHandicap

Rachet + oo

return
end if . .
BoardOccupiedRatio < OCCIJIpledI‘Ilteyse(ztlons

ntersections

GamePhase < BoardOccupiedRatio +s
KomiRate < (1 + exp (¢ - GamePhase)) 1
Komi < Komi + KomiRate -E[Score]
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if MoveNum < 20 then
Komi < LinearHandicap
Rachet < oo
return
end if
if Value < red then
if Komi > 0 then
Rachet < Komi
end if
Komi <+ Komi - 1
else
if Value > green A Komi < Rachet then
Komi < Komi + 1
end if
end if
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