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Consultation Algorithm in Shogi
— A Move Decision Based on the Positional
Evaluation Value

TAKUYA SUGIYAMA, 12 Takuya OBATA, T
Hiroak! Sarto,! Kunmrro Hoki'® and Takesur ITof?

The consultation algorithm, which selects a move based on decisions made
by multiple players, recently attracted considerable attention in the computer
Shogi community. It was reported that the consultation algorithm based on
majority voting improved the strength of a computer Shogi program despite
the simplicity of the algorithm. In this paper, we present a new consultation
approach which utilizes not only the actual moves provided by the players but
also the evaluation values of the moves. The proposed approach, optimistic
consultation, selects a player that scores the highest evaluation value among
the multiple players. Here, the multiple players are prepared by adding normal
random noise to the original evaluation function. The performance and the
mechanism of the algorithm are analyzed.
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Table 1 Winning rate of optimistic consultation by using M players against unmodified Bonanza.

M o6=25 o0=50 o6=100 o=200
1 52.1 46.2 47.1 36.9
2 51.5 55.5 52/1 44.8
4 54.8 55.5 56.8 49.8
8 54.2 55.0 58.9 53.8
16 57.0 58.1 60.0 53.0

02 Bonanza 0ODODOO0OODODOOO0O0O0O0O0O0O (%)
Table 2 Winning rate of pessimistic consultation by using M players against unmodified Bonanza.

M o6=25 o6=50 o0=100 o=200
1 45.1 48.4 47.4 33.6
4 42.6 37.5 324 22.0
8 394 35.3 26.9 13.9
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Table 3 Winning rate of optimistic consultation of GPS Shogi against unmodified Bonanza.

M =25 o0=50 o=101 o0=202
1 51.0 49.3 44.1 39.8
4 58.1 59.0 58.5 55.6

8 59.8 58.6 62.7 57.0
16 60.8 61.7 62.9 59.8
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Table 4 Winning rate of majority voting by using M players against unmodified Bonanza. The
number of nodes to be searched by each player was limited to 200,000.

M o6=25 o0=50 o=101 o0=202

1 49.5 48.0 43.7 33.0

4 543 51.8 54.4 42.1

8 53.1 54.5 53.4 46.0

16 535 57.7 52.5 50.7
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Table 5 Rates of the optimistic selections that are different from those by majority voting.
c=25%) oc=50(%) o=100 (%) o=200 (%)
11.8 13.5 15.1 17.8
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Fig.1 A game position (A) in which the optimistic consultation selects a better move than the
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consultation with majority voting does.

06 10000000000000000000O0D000O AO
Table 6 Frequency of search results of 1,000 players in the position A.
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6 S 4 —80 -112 948
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Table 7 Search-depth dependency of resultant moves from 1,000 players in the position A.

BEAF RS 4 RES5 S 6 ST S8 RS9

3 ST 8 691 921 899 158 25
5 =& 0 51 18 92 842 975
4 FH 16 21 3 0 0 0
5 fiAr 962 236 56 0 0 0
6 XA 11 1 9 2 0 0
5 J\$i 3 0 0 0 0 0
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Table 8 Frequency of search results of 1,000 players in the position B.
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Fig.2 A game position (B) in which the optimistic consultation selects a better move than the

consultation with majority voting does.
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Table 9 Search-depth dependency of resultant moves from 1,000 players in the position B.

eHiF RS 4 RS S5S IRE 6 RS T S8 IRE9

5t 865 754 988 945 925 0
[A] £ 0 0 0 55 75 1,000
6 J\f4 5 18 3 0 0 0
1 =k 130 164 6 0 0 0
1 =fEpk 0 64 3 0 0 0
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