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Abstract: Monte Carlo Tree Search (MCTS) is widely applied in many search problems, as well as Go.
However, its effectiveness is limited in Chess and Shogi. As it is also empirically known that MCTS does not
work effectively at Okigo in Go, features of games is not clear where MCTS works effectively. Analyses on
virtual games have been done so far, Finnsson unveiled that MCTS’s effectiveness cannot be explained only
by size of search space even in extremely simple games. In our research, games in a situation were proposed
and analyzed, where two players have same penalties if they keep choosing best move, and different penalties
if they missed best one. In our examination, nevertheless the games is as simple as Finnsson’s ones, it is
shown that the settings greatly influences effectiveness of MCTS. Also it is shown that the problem will be
mitigated by adjusting a function that converts game scores gained by playouts into rewards (win, draw and
loss) in the games. In addition, it ! i s shown that MCTS with a method adjusting a threshold between
win and loss to a score of the maximum frequency is more effective than plain MCTS and MCTS with an
existing method, dynamic komi in the games.
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Algorithm 1 Score Situational (Simplified)

OccupiedIntersections

BoardOccupiedRatio «— -
Intersections

GamePhase < BoardOccupiedRatio +s
KomiRate + (1 + exp (c - GamePhase)) !
Komi « Komi + KomiRate -E[score]

Algorithm 2 Value Situational (Simplified)
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

1 2 Mo dynamic komi (SCHk [2] 7> 5 LB % Hke)
Fig. 1 Two methods for dynamic komi (extracted from litera-
ture [2]).
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Fig. 2 An example game with a symmetric configuration.
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Fig. 3 An example game with an asymmetric configuration

(uniform).
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Fig. 5 Histograms: the number of playouts for each score; the

number of playouts played for all moves in an asym-
metric configuration (uniform), that for the best move,
and that for all moves in a symmetric configuration are

measured.
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0 1 1 1| x 0
0 1 1 1| x 1 1 1 0
O |1 |11 |x |11 |11 |11] 0
S|x|x|x|x]| x X b G

6 IS — L4 (RiET) ol
Fig. 6 An example game with an asymmetric configuration

(last move).
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Fig. 7 Histograms: the number of playouts for each score; the

number of playouts played for all moves in an asymmet-

ric configuration (last move) and that for the best move

are measured.
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Fig. 8 Difference in the expected rewards for the best move

and that for second best move (A) in various values for

adjustment (board length = 6, width = 4, asymmetric,

uniform).
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Fig. 9 Difference in the expected rewards for the best move

and that for second best move (A) in various values for
adjustment (board length = 6, width = 4, asymmetric,

last move).
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