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Move sequence patterns such as Joseki or Tesuji can be used to reduce a lot of
search space and speed up the search. To acquire these patterns, we propose a new
method based on n-gram statistics, where we encode each move into a character and
consider a game record, that is Kifu, as a string. This method can acquire a lot of move
sequences of variable length and extent from a game record database. We describe
the result of acquisition from “Kifu Database 96” which contains about 34,000 games

and seven million moves.
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Fig. 1: Sample Game
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Fig. 2: SFP (substring length = 8)
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Fig. 4: Sequence patterns extracted from SFP(n=6)

A5z NF E SFP NF+E
H| Hp |[n=4]|n=6|n=8||H>1|H>2|Hg>1| Hg >2
1000 || 19.1 1.2 5.8 23.1 29.6 22.8 27.5 24.6 25.6 24.6
2000 || 25.8 3.6 | 9.7 26.7 35.9 26.5 34.1 30.2 32.1 31.9
3000 || 30.2 | 6.5 | 114 28.9 38.6 28.6 38.6 33.6 36.0 35.0
4000 || 33.6 | 11.6 | 14.0 31.3 39.6 31.3 41.5 35.0 39.9 38.2
5000 || 35.7 | 13.3 | 15.5 33.0 42.2 32.0 43.0 36.2 41.3 39.1
6000 || 37.9 | 15.0 | 17.6 36.2 42.5 32.3 43.5 37.2 43.5 41.5
7000 || 39.4 | 164 | 21.3 37.9 43.2 — 45.7 384 44.0 42.8
8000 || 41.1 | 17.6 | 22.7 39.1 44.2 — 47.3 39.4 44.2 43.5
9000 || 42.0 | 19.1 | 24.6 40.8 45.1 — 48.8 39.9 46.6 44.4
10000 | 43.2 | 19.6 | 25.8 41.5 45.4 — 48.8 39.9 47.1 45.2
15000 || 459 | 23.2 | 314 45.9 48.1 — 51.7 42.3 51.0 47.3
20000 || 49.5 | 26.3 | 35.0 46.8 49.5 — 52.9 42.8 53.4 48.8
25000 || 52.4 | 29.5 | 38.4 48.5 — — 55.3 43.7 54.8 49.5
30000 || 54.6 | 32.1 | 40.6 48.8 — — 56.3 44.4 56.8 49.8
35000 || 56.3 | 33.3 | 42.3 49.0 — — 57.0 44.9 57.5 50.5
40000 || 57.0 | 35.7 | 42.8 50.0 — — 58.2 44.9 58.0 51.4
45000 || 58.0 | 37.9 | 44.2 51.7 — — 59.4 45.4 58.7 51.7
50000 || 58.2 | 39.4 | 45.7 51.7 — — 61.4 454 59.4 52.2

NF : TR EAE , SFP :IOSIET 0T 7 4 Vik
E BTy hob—ik, NF+E:NF & E Offiaae

Table. 1: Recall ratio of each method
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