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A Cognitive Science Approach to Shogi Playing Processes (2)
—Some Results on Next Move Test Experiments

TAKESHI ITO,"* HITOSHI MATSUBARA2t and REIJER GRIMBERGEN'?

In the past, there have been numerous studies into the cognitive processes involved in hu-
man problem solving. From the start, games and game theory have played an important role
in the study of human problem solving behavior. In chess, several cognitive experiments have
been performed and those experiments have shown that expert chess players can memorize
positions very quickly and accurately. Simon and Chase introduced the theory of chunking to
explain why expert chess players perform so well in memory tasks. Chunking is the process
of dividing a chess position into smaller parts that have meaning. In this paper we performed
experiments on some next move problems of Shogi with verbal protocol data and eye move-
ment data. Our experiments have shown that expert Shogi players can not only memorize
the pattern of the positions but also recognize move sequences before and after the position.
Chess research showed expert chess players did search as wide and deep as non-expert players,
but our experiments show that expert Shogi players search wider and deeper than non-expert
players. The result suggests that other than the perceptual spatial chunks introduced in chess
research, there are also chunks of meaningful move sequences. We call these chunks “tem-
poral chunk”. Our research suggests that Shogi players become stronger by acquiring these
temporal chunks.
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Table 1 Answer of each subject.
RigE1  |p9gE2 |p9fEs [R9sE4  |R9fEs |m9fEe |R9sE7  [RsEs  |m9fEo  |REEE10
P1 |2F®& [4F% (3t |44 |2°=% |2mik |omSH [7/\E [8XA |4/\FE
P2 |7t% |4F% [3t# [6/\& |2=% |omEk |omss [645€ [8AFm |4/\8fE
P3 |om% |5HE% |4F% |ax% |2=% |s=& |om%k |6t€ [84Am [4/\&BE
E1 |4t 475 |oxs |6/\& [47% |2m&k |om$ |6t$ [85f  |4/\BH|
E2 |9F% |4F:% [8/A (4748 [4F% |2mf oW |3/\& |85FA |4/\ffE
M1 |2ARk [4F5 [4F5 [8FSH [4—F/ [3AFK [9t5 [4/\& |3=RmM|4/\RE
M2 |4F%5 [4=% (4TS5 (38R (25 (34K [44R [4/\& |9FFEH|4/\(RE
M3 |9F % |4F%H (9753 (4736 [2/\&k [3/\& |9t% |3/\& |5=FAm|4/\{RE
N1 |[4F% [4F% [4FF |6/\& |2=% [3AHK |9m$E |7/\& |9FRFH|[4/\BE
N2 |[4F% [4F% (3t |3t [4FSH [2mEF |9Ad5 |1ASH 2@ [2=%
02 000O0ooood
Table 2 Answer time of each subject.
RizE1 |82 |RRES3 |RHRE4 [RARES |R9RE6 |[HRE7 |MRES |RHRE9 [RARE10
P1 345 336] 269 134 229] 410/ 170] 296| 146/ 196
P2 63| 102| 188 41 78 95| 135 91| 184| 272
P3 39 30 36 50 60| 214 20 35 77 97
E1 191 143] 189 77| 112[ 256 68| 142| 139] 265
E2 135 210/ 275 128] 220 113] 113] 220/ 167| 237
M1 254] 133|377 104] 192] 147 210] 149] 207| 544
M2 367] 379| 281 56/ 322| 207| 365| 186/ 115 155
M3 672 143] 502 72| 332| 825 100/ 255 56/ 330
N1 574 121 127 56] 124| 115] 151] 112] 154] 141
N2 157  157] 124 92 98 69| 122|131 89| 168
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Fig.1 Average answer time for each problem.
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Table 3 Width and depth of searching for each subject.
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Fig.2 Average answer time of the strength on Shogi.
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RiFE1 |82 [HFE3 |HrE4 |FES |MRE6 |MFE7 |MFES |MFE9 |FMFE10
P1 [Fx 10 14 15 25 12 15 16 17 12 20
LS 3 2 3 3 2 2 3 4 2 1
P2 |ZEx 4 7 7 4 6 12 5 7 6 8
IS 1 1 2 1 2 1 1 2 2 2
P3 | 3 2 3 1 1 21 1 1 8 8
LS 1 1 1 1 1 1 1 1 2 1
E1 |&FES 7 8 8 3 5 14 5 5 8 9
LS 3 1 5 1 2 2 1 1 2 3
E2 |FE& 9 12 11 9 13 9 5 4 11 10
LGS 5 2 1 1 2 1 2 2 3 1
M1 |iES 7 7 5 6 7 3 9 7 9 9
S 4 3 1 2 1 2 3 3 4 2
M2 [FES 9 3 6 1 5 4 4 7 5 5
LS 3 4 3 3 3 6 5 2 2 2
M3 B 8 5 7 1 8 11 3 5 5 6
LS 5 2 3 4 4 8 1 2 2 4
N1 B 3 5 5 1 9 2 4 4 5 2
EE 4 2 1 2 3 2 2 1 2 1
N2 |F& 7 5 5 1 5 2 4 1 3 6
LS 2 5 3 2 1 3 2 2 1 1
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Fig.3 Width and depth of searching for the strength on
Shogi.
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Fig.4 Number and speed of searching for the strength on
Shogi.
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Fig.5 Verbal data and eye tracking diagrams of novice
(N2).
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Fig.6 Verbal data and eye tracking diagrams of middle
level player (M3).
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Fig.7 Verbal data and eye tracking diagrams of club
player (E3).
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Fig.8 Verbal data and eye tracking diagrams of
professional player (P2).
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