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Acquisition of Move Sequence Patterns
from Encoded Strings of Go Moves

TEIGO NAKAMURA'

Move sequence patterns such as Joseki or Tesuji are essential to reduce a lot of search efforts
and speed up the search in the game of Go, because Go has an enormous search space and it
is difficult to evaluate the board positions precisely. The various sequence patterns with the
different length appear in the various stages of the real game. To acquire these patterns, we re-
gard a game record as a string of characters encoding each move into a character and evaluate
the degree of patterns for all substrings. We propose a new method for encoding each move
and evaluating the degree of patterns based on n-gram statistics. This method can acquire a
lot of move sequence patterns of various length and extent from game records. We show the
result of acquisition from “Kifu Database 96” which contains about 34,000 games and seven
million moves and verify that our method is effective to acquire the sequence patterns.
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Fig.1 Moves with the identical positional relationship.
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Fig.2 Identity in terms of rotation, mirroring and

moving.
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Fig.3 Problem of simple coding method.
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Fig.4 Correspondence between the posision of previous

move and the axis.
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Table 1 Comparison of each coding method (1):
number of alphabets.
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Table 2 Comparison of each coding method (2):
number of variants with the identical code
string.
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5 98 3.62 5 1.13
6 78 3.07 4 1.04
7 44 2.44 4 1.01
8 27 1.89 3 1.00
9 34 1.50 2 1.00
10 24 1.26 2 1.00
15 4 1.06 2 1.00
20 4 1.04 2 1.00
25 3 1.04 2 1.00
30 2 1.03 1 1.00
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Fig.5 Substring Frequency Profiling Method (SFP
Method).
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Fig.9 Sequence patterns acquired from SFP with width 6.
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Table 3 Result of acquiring move sequence patterns.
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oo Eg Er Er Eg Er Er Eg Er Egr Er Er
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1000 | 19.1 8.4 15.2 1.2 0.0 1.9 | 29.6 | 28.6 30.9 | 28.5 34.5
2000 | 25.8 | 15.9 25.1 3.6 0.0 13.3 | 359 | 34.7 37.4 | 33.8 40.3
3000 | 30.2 | 21.6 30.9 6.5 0.2 179 | 38.6 | 38.1 40.3 | 37.0 44.7
4000 | 33.6 | 23.8 32.6 | 11.6 0.2 20.5 | 39.6 | 40.3 42.8 | 42.0 47.6
5000 | 35.7 | 26.7 36.0 | 13.3 0.7 23.2 | 42.2 | 425 44.2 | 45.2 49.3
6000 | 37.9 | 29.1 37.4 | 15.0 1.0 26.1 | 42.5 | 43.7 45.9 | 46.9 51.2
7000 39.4 31.0 38.6 16.4 1.4 29.2 43.2 44.7 46.1 49.0 51.7
8000 | 41.1 | 33.2 40.3 | 17.6 1.4 30.9 | 44.2 | 459 46.1 | 49.8 52.7
9000 42.0 34.9 40.6 19.1 2.2 34.1 45.1 46.4 46.1 50.2 53.9
10000 | 43.2 | 35.8 41.3 | 19.6 2.9 34.8 | 45.4 | 46.4 46.4 | 50.7 55.3
15000 | 45.9 | 38.9 47.1 | 23.2 5.5 40.3 | 48.1 | 46.6 46.9 | 56.0 58.0
20000 | 49.5 | 43.3 50.0 | 26.3 8.7 43.7 | 49.5 | 47.3 47.8 | 57.0 58.9
25000 | 52.4 | 47.1 53.1 | 29.5 | 10.3 46.6 — | 48.1 — | 58.5 59.7
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