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Abstract: There are some problems where human experts can produce better result than heuristics methods
on computers. Performance of such heuristics methods may be improved significantly by machine learning
on result by human experts. An issue that must be solved to make it possible is sample data shortage.
This paper proposes a reinforcement-learning-like method to fix errors in machine learning result generated
from insufficient sample data. The method was applied to refine parameters used by the shogi program Bo-
nanza 6.0. Experimental results show that Elo rating of Bonanza 6.0 with refined parameters was improved
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by 150 points.
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Fig. 1 Model of heuristics technique to solve combinatorial op-

timization problem.
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Fig. 2 Example of heuristics technique: Min-cut method of

LSI placement.
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Fig. 3 Board evaluation based on KPP (king/piece/piece)/
KKP (king/king/piece).
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Fig. 5 Example of classifying in 2D feature space.
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Fig. 6 Method to determine target evaluation value in pro-

posed method.
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Fig. 7 Error function used for regression of proposed method.
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F 1 ALICTHT LS

Table 1 Number of sample matches in each iteration.

LSS H L%l | Floodgate | @ 2 »»
(B yaw | (Iyami | BAERK
FRHRHE | BT e T
2 DR | SO
EEE )]
st 141,815 92,901 0 0
(1,990)
2nd 267,419 218,515 0 0
(63,265)
3rd 314,791 265,887 0 0
(85,544)
4th 362,355 313,451 0 0
(110,790)
5th 434,891 | 320,815%6 65,172 0
(153,332) (1,613)
6th 525,157 390,776 85,477 0
(209,462) | (2,696)
7th 616,096 484,615 82,577 *7 0
(257,693) (3,954)
8th 1,171,529 678,103 86,129 358,393
(405,284) | (8,204)
oth | 1,489,998 | 746,382 91,715 | 602,997
(453,877) | (9,622)
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Fig. 8 Elo rating difference from Bonanza 6.0 (original): cal-

culated from results of matches against each other.
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Fig. 9 Elo rating difference from Bonanza 6.0 (original): cal-

culated from results of league including stronger pro-

grams.
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Fig. 10 Elo rating difference from Bonanza 6.0 (original): cal-
culated from results of matches against a non-Bonanza

program.
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