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Consultation Algorithm in Shogi
— A Move Decision by Majority

TakesHI ITO,T TAKUYA OBATA,? TAKUYA SuGIyAMAT?
and KuNmairo Hoxkif!

A new algorithm that runs on a computer with interconnected processors
has been designed for Shogi. The algorithm adopts consultation between many
individual players. We call the algorithm “Consultation Algorithm”. In this
paper, we proposed and evaluated the consultation approach in Shogi, and pro-
posed how to generate multiple players from a single program by using the
random number and expressed the effectiveness of this method. Applying a
simple majority rule to select a move from multiple moves, the consultation
algorithm improves the performance of computer Shogi programs. It is also
demonstrated that the consultation algorithm consisting of three famous Shogi
programs: YSS, GPS and Bonanza plays better games than any of the three
programs individually.
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Table 1 Distribution of moves of Bonanza which added the regular random number N (0, o2) to the

static evaluation function.

10

i 1 2 3 4 5 6 7 8 9| ~ it
FH

13
0=25 18,5621 | 9,393 | 4,913 | 2,203 813 255 55 16 6 0 | 36,175
0=50 15,300 | 9,837 | 5,783 | 2,843 | 1,208 386 | 124 21 | 1 0 | 35,513

0=101 | 12,360 | 9,500 | 6,542 | 3,792 | 1,883 713 | 244 70 | 17 7 | 35,128
0=202 9,156 | 8,387 | 6,829 | 4,932 | 3,018 | 1,564 | 621 | 222 | 66 | 28 | 34,823
HE 1 35% 4 JR) i D E

02 Bonanza 00000000000 0O0O00OO0O0ODOODO
Table 2 Influence on the strength by having given the random number to the evaluation value of

Bonanza.

WS /o 25 50 101 202
1 48.22% 43.93% 30.08% 9.11%
2 49.55% 47.45% 38.20% 19.64%
3 51.41% 46.42% 37.34% 21.64%
4 49.90% 50.00% 46.85% 34.47%
5 48.48% 49.50% 45.68% 33.20%
6 51.52% 49.65% 46.98% 37.97%

i = W%/ (s + o)
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Table 3 A result of the consultation experiment by Bonanza (200,000 node per a move).

0 3 Bonanza 0000000000 2000000

M/ o

25

50

101

202

1
4
8
16

49.50%
54.27%""
53.13%"
53.48%"

48.03%
51.76%
54.49%""
57.65%""
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52.48%
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46.04%
50.65%
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Table 4 A result of the consultation experiment by Bonanza (400,000 node per a move).

BeaEs = Btk /(B + ko)

M/ o 25 50 101 202
1 47.83% 48.89% 45.98% 35.08%
4 55.56%" 53.24%" 52.21% 45.43%
8 55.19%"" 57.42%"" 54.59%"" 48.89%
16 53.07% 55.99%"" 55.70%"" 50.20%

WiE = WRE /(B + BB
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60.00% Table 6 A result of the consultation experiment to Bonanza by YSS.
Mo 0 6 12 25 50 100 200
50.00% - ——25 1 46.6%'" 45.6% 47.8% 48.2% 41.9% 41.4% 41.0%
50 3 — 50.0%" 48.7% 52.8% " | 50.9% | 51.6% | 52.5%"
— 51.4%" | 52.5% | 53.2% " | 55.4%" | 50.5% | 53.5%"
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Fig.1 A result of the consultation experiment by Bonanza (200,000 node per a move). 0000000000000000000000000000000Y9o
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Fig.2 A result of the consultation experiment by Bonanza (400,000 node per a move).
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Table 5 A result of the consultation experiment by GPS-Shogi. 0000000000000 00000O0O0OD0N0ONO00O00oNONOoooooooon

M/o 25 50 100 200 O0000000000000000000000000C0Bonanzal GPSOOOYSS O

1 51.76% | 46.85% | 45.80% | 35.77%

A 5939 | ssaen | 55770 | s0.85% O0000000000000000 30000000000000000000000
Wi = BB/ ( B+ HOHD) Hooooooooo

gobooooooooobooboo sbobbooouooooboobooooooboooobbooOooo
01:1:100000000 BonanzaO0JOOOOOOOOOOOO0OO0O0O0O0O0O0O0O0OO

000ooooooog Vol 52 No. 11 3030-3037 (Nov. 2011) (© 2011 Information Processing Society of Japan



3034 O0O0OO0OO0OO0OO0O0OOOOO0OO0OO—0O000000000

oooooo3000000o0o0ooof0 ,oo0000000000000Bonanza 0O
000000000000 0000000GPSO00 YSSOOOOO BonanzaOOOO
0000000000 BonanzaOOOOOOOOOOOOO
ooooboooobobOOO010000000000000000000Bonanza 10000
0o0yYysS400O0O0OO0OOGPSOD 1500000000000 BonanzaOlOODO YSSOOO
O GpPSOOOOOOOOO 10000000000000000003000000000
oooooooooooobooooooryO0oO0oOoboooOoooooooDooOOboboO0oOoooo
gboboobooooboooodoboooooooobooobooboboobOOoOoboOooooDo
gooad
goooooooooooooboobooooooOoOoboOoOoOoooObocOoOooOooDoboOon
00000 BonanzaOO OO 0O64.26%00000000000000000000O0O0OO
gobooooooooooobooooboobooo
gboooooobooobooooboobooooobooooobooooooOoOobooOooo
000000 BenanzaOOOOOODOOOODODOOOOODODODOOOOOOOOOOO
gooooboooooooooooooooboooooooobooooobooboboOoooDoonbo
gooooooooooooooobooooooobooooooobooooboooooDboo
gobooooooobooooobobooooooobooooboooboooon
ooooooooooobooboboOoooooboobooOoOoOobOOOOOOobobobO 30boooDo
000000000 BonanzaOJOOODOODO Bonanza OO0 BonanzaOOOOOOODO
O00000000000uudd BonanzaOOOO BonanzaODOOODOOOOOODO 10
00000000000 00bO00000 s116%00000000000000000O0O

0 7 Bonanzal YSSOGPSOOOOODOOODOO
Table 7 The consultation experiment by using Bonanza, YSS and GPS-Shogi.

xFk A = Bonanza YSS GPS 3

Bonanza 50.00%° | 70.31%" | 59.10%"

YSS 29.69% 50.00%" 63.46%""

GPS f3# 40.90% 36.54% 50.00%"

Gk 64.26%"" 73.65%"" 72.24%""
B = BEs / ( BBE + oK)
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Table 8 The consultation effect against the search depth (M = 16).

WE/ o 25 50 101 202
1 51.87% 50.05% 48.88% 35.44%
2 51.35% 51.10% 47.54% 35.44%
3 51.71% 51.46% 51.52% 36.38%
4 54.54%"" 53.71%"" 55.21%"" 44.23%
5 51.82% 54.46%"" 53.15%" 51.51%
6 53.44%" 55.87%"" 58.63%" 53.23%"

B = Bk /(B + )
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Table 9 Comparison of calculation resource efficiency.

IR vy B FKEHEL | AR 72300 5 F 1
1% 55.5%""

2 7 — 66.1%"" 64.2%""

4 1% 61.2%"" 71.7%"" 66.1%""

8 17 63.7%"" 79.1%"" 71.5%"

16 1% 61.5%" 81.2%" 71.7%""

goooooooo

s = Bk /(B + R
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Table 10 The conclusion of the effect for each consultation approach.
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