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Application of ProbCut into QuiescenceSearch in Shogi

SHOGO TAKEUCHI ,t* TOMOYUKI KANEKO * and SATORU KAWAT

In this paper, we propose to apply ProbCut into quiescence search in Shogi, and show its
effectiveness. ProbCut is a sophisticated technique for selective search, based on correlation
between results of shallow search and deep search. It was originally intrudeced in Othello?,
and already successfully applied to Chess. However, in previous work on Shogi, the effective-
ness of ProbCut has been very limited in a sense that ProbCut has not succeeded to make
significantly strong program. It is mainly because evaluation of positions are much more
difficult in Shogi and the correlation is not so strong compared to other games. In order
to resolve this difficulty, we introduced ProbCut into quiescence search instead of normal
(toplevel) search. In experiments on solving standard test set of Shogi, we show that our
program with ProbCut solves more problems in less time compared to original version. Its
strongness is also confirmed by self play results (50 win, 30 lose).
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X1 _HREE
FH BElS LREHR NEREK #4 BAREHR @S
PieceEval 40 - 60 100 2,000 2,000 100.0 0 0.0
60 - 80 1,983 1,977 99.7 6 03
80 - 3613 3,349 92.7 264 73
Total 7,596 7,326 96.4 270 36
ProgressEval 40 - 60 100 2,000 2,000 100.0 0 0.0
60 - 80 1,983 1,976 99.6 7 0.4
80 - 3,613 3,328 92.1 285 79
Total 7,596 7,34 96.2 292 3.8
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Ao | 097 8 4 28discs 3
0.96 . 8 4 44 discs
FIA | 081 S8 5 3 middle-game | ©
0.88 S1.8 S 3 endgame
0.67 82. 8 4 middle-game
0.81 75. 8 4  endgame
ot 1374 5 3 16
155.5 4 2
. 213.0 3 1
e 074 2630 4 2 opening &
(.87 302.8 4 2 middle-game
(.88 406.9 4 2 end-game
9t 0951 3578 8 4 al (Ours: Quiescence Search, PieceEval)
0.921 155.1 8 4 40-60 (Ours: Quiescence Search, PieceEval)
0944 2586 8 4 60-80 (Ours: Quiescence Search, PieceEval)
0.954 401.5 8 4 80- (Ours: Quiescence Search, PieceEval)
0.947  308.7 8 4 all (Ours: Quiescence Search, ProgressEval)
0.946 9136 8 4 40-60 (Ours: Quiescence Search, ProgressEval)
0.946 186.2 8 4 60-80 (Ours: Quiescence Search, ProgressEval)
0.948 362.5 8 4 80- (Ours: Quiescence Search, ProgressEval)
0.880 466.1 8 4 all (Ours: Realization Probability Search, PieceEval)
0.750 2826 8 4 40-60 (Ours: Realization Probability Search, PieceEval)
0.855 4249 8 4 60-80 (Ours: Realization Probability Search, PieceEval)
0.897 576.1 8 4 80- (Ours: Realization Probability Search, PieceEval)
0.849 428.5 R 4 all (Ours: Realization Probability Search, ProgressEval)
0729  237.0 8 4 40-60 (Ours: Realization Probability Search, ProgressEval)
0.801 369.0 8 4 60-80 (Ours: Realization Probability Search, ProgressEval)
0.867 561.5 8 4 80- (Ours: Realization Probubility Search, ProgressEval)
0.798 636.6 8 0 all (Ours: Quiescence Search, PieceEval)
0.526  379.1 8 0 40-60 (Ours: Quiescence Search, PieceEval)
0.739 558.5 8 0 60-80 (Ours: Quiescence Search, PieceEval)
0.831 766.9 8 0 80- (Ours: Quiescence Search, PieceEval)
0.761 569.8 8 0 all (Ours: Quiescence Search, ProgressEval)
0514 2745 8 0 40-60 (Ours: Quiescence Search, ProgressEval)
0.667  460.0 8 0 60-80 (Ours: Quiescence Search, ProgressEval)
0792 7222 8 0 80- (Ours: Quiescence Search, ProgressEval)
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ProbCut 2 fIF T A C (false positive)
F B (false negative) D
g (PieceEval)
w = (.5 pawn w = 1.0 pawn
#positions  rate(%)  node w/o PC  node wPC | #positions  rate(%) node woPC  node w PC
A 5458 74.59 1.546 0.256 4,937 67.38 1.361 0.252
B 468 6.36 0.625 0.723 1,014 13.84 0.871 1.026
C 289 393 0.597 0.046 208 2.84 0.456 0.037
D 1,112 15.12 0.653 0.746 1.168 15.94 0.734 0.840
w = 4.0 pawns w =10 pawns
#positions  rate(%)  node woPC  node wPC | #ipositions  rate(%) node woPC  node w PC
A 4,624 63.18 1.174 0.381 2411 3291 0.395 0.176
B 1,346 18.37 1.119 1.373 3,605 49.20 1.979 2.804
C 129 1.76 0.278 0.039 7 0.10 0.011 0.001
D 1,223 16.69 0.852 0.984 1,304 17.80 1.038 1.207




% 5 ProhCut DR (PgressEval)

w = (.5 pawn w = 1.0 pawn
#positions rate(%) node w/oPC  node wPC | #positions . rate(%)  node w/o PC node w PC
A 5,262 72.03 1.44] 0.259 4911 62.23 1.251 0.249
B 592 8.10 0.594 0.700 963 13.18 0.823 0.980
C 218 298 0.529 0.035 152 2.08 0.378 0.025
D 1,233 16.88 .554 0.646 - 1,279 17.51 0.667 0.773
w = 4.0 pawns w =10 pawns
#positions  rate(%)  node w/o PC_ node w PC | #positions _ rate(%) node w/oPC  node wPC
A 4,365 59.75 0.989 0.325 1,853 25.37 0.313 0.101
B 1,531 20.96 1.1 1412 4,074 55.77 1.838 2.689
C 80 110 0.235 0.022 2 0.03 0.021 0.000
D 1,329 18.19 0.783 0.912 1,376 18.84 0.947 1.097
w=0S5pawn | w=1.0pawn | w=4.0pawns | w=10pawns
PiceEval : 40-60 | 0.862 1.057 1.251 1.590
60-80 | 0.649 0.791 1.034 1.512
(quiescence-search) 80 - 0.478 0.548 0.689 1.182
Total 0.518 0.630 0.812 1.224
ProgressEval 40 - 60 1.031 1.120 1.335 1.623
60 - 80 0.708 0.837 1.079 1.506
(quiescence-search) - . 80 - 0.425 0.564 0.749 1.186
Total 0.526 0.650 0.856 1.247
PiceEval . 40-60 | 0511 0.659 0.702 0.968
60-80 | 0.289 0.386 0.461 0.843
(realization probability search) 80 - 0.249 0.309 0.379 0.740
. Total 0.328 0.422 0.486 0.829
ProgressEval . 40-60 | 0.677 0.741 0913 1.015
60-80 | 0407 0.503 0.768 ’ 1.956
(realization probability search) 80 - 0.246 0.306 0.570 0.812
Total 0.438 0.510 0.744 0.923
— R
EEH | node-rate
noPC8 169 | 1.0
noPC4 162 | 0.498
Opawns 172 | 0.620
Ipawn 174 | 0.743
2pawns - 173 | 0.837
3pawns 180 | 0.947
B8
margin win  lose  draw
Ipawn 42 35 3
3pawns 50 30 0
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