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Learning of Evaluation Functions Based on Pairs of Pieces

ToMOYUKI KANEKO,! TETSURO TANAKA,tt KAZUNORI YAMAGUCHI!
and SATORU KAWATt

New evaluation function in shogi, based on pairwise piece relations, and a method for au-
tomated tuning of their weights are presented. Existing evaluation functions treat a lot of
specific aspects, as well as material balance, of the game. Most of such aspects can, we show,
be handled by the proposed method. Then, we automatically adjust the weights of pairwise
piece relations, by means of discriminant analysis of many game records. Our experiments
showed that reasonably accurate evaluation functions for preferable configuration of pieces can
successfully be constructed. Moreover, significant improvement on strength was confirmed in

Nov. 2007

self-play.
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Table 1 Number of cycles for evaluation of a position.
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Table 2 Value of pieces.
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Fig.1 Convergence of CG.
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Table 3 Features with best three weigths (upper:
unrestricted, lower: more than 200 occurrence).

00 01 02 ooo 0o
oo 0100 0700 23 2.56
0200 A 2000 56 2.27
0100 A 700 34 2.19
0O 07000 09000 30  2.66
0600 0600 24 261
A300 A 6000 25  2.32
0O 0200 A200 4,011 1.01
(>200) a700 A 800 39,650  0.90
0700 A700 1,533 0.84
oo 0200 A200 419  1.05
(>200) 0200 A 200 765  1.04
0300 A 300 378  1.03
50000 ‘
& 40000 By e 1
S 30000 - 1
;‘; 20000 - 4%
= 10000 - Fa
0 R ettt L Fheteuy "
4150 -100  -50 0 50 100 150
weight

02 0000O0000O0O0OOO0O0O0O0O0O00O0
Fig.2 Histogram of weights after scaling.
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Table 4 Ratio that evaluation value of successive position

is greater than that of previous position.
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Table 5 Move ordering by one-ply search.
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Table 7 Evaluation of bad-shape problems with both evaluation functions.
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Table 8 Weights related to bad-shape problem (2).
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Fig.4 Bad-shape problems: 3 (left), 4 (right).
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Table 9 Result of self-play (program enhanced by piece
pair evaluation function vs. original one).
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