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Artificial Intelligence for Mahjong
Using Tile Claiming to Construct a Melded Set for Yaku
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Abstract: Recently, artificial intelligence has rivaled top professional players in games with perfect informa-
tion, such as shogi and Othello, but has been only partially successful in games with imperfect information.
For instance, artificial intelligence rivaling top professional players has been realized by some researchers in
poker, but not in mahjong, a game with imperfect information and higher complexity than poker. Mizukami
et al. (2013, 2014) have constructed an artificial intelligence near the top professional level for mahjong.
However, this artificial intelligence cannot claim a tile to construct a melded set for each Yaku. On the
other hand, Harada et al. constructed an artificial intelligence named Complete Hand Extraction (CHE) for
mahjong, which considers the yaku that will be constructed with high probability. Based on this work, we
apply CHE in an artificial intelligence for mahjong, which can claim a tile and hence construct a melded
set for each Yaku. The effectiveness of the proposed artificial intelligence was confirmed in a mahjong game
using CHE.
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Table 1 Major terms used in mahjong.
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Fig. 1 Target combination of tiles to win with holding tiles and

additional tiles.
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Fig. 2 Evaluation of tiles.
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Fig. 3 Estimate flow of about whether to claim a tile for a
melded set.
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Fig. 4 A melded set and other tiles.
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Fig. 5 Searching combination of tiles to win focusing a melded

set.
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Fig. 6 Evaluation of a melded set.
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Table 2 Input data.
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Table 3 Concordance rate of tile selections in learning.

EPURGT | B | —EeR | EJURR LTI By A
1 127,761 | 63.90% 63.90%
2 44,417 | 22.21% 86.11%
3 14,999 | 7.50% 93.61%
4 6,247 | 3.12% 96.73%
5 2,883 1.44% 98.18%
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o ET (CHE B Z) O Mo HE N =6 Lk
ELCOMOFHE DAL L o 72728 N =5
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Table 4 Concordance rate of tile selections in test.

BPURA, | —E | EEE | EPUEM F TS AR
1 759,157 | 63.47% 63.47%
2 266,544 | 22.29% 85.76%
3 90,640 | 7.58% 93.34%
4 38,485 | 3.22% 96.56%
5 17,953 | 1.50% 98.06%
x5 MEAIOT AL
Table 5 Test experiment of mahjong Als.
CHE | CHE W& | testAl
A AVE: 67.0% 68.3% 70.0%
BT 45.4% 46.2% 47.3%
KA 5 4811.6 4353.6 4187.9
ST o8 Z— | 10.68 10.30 10.64
B 5 — v 12.80 12.50 12.81
&R OE A& - 21.8%
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&) ZEALLIRETY: (CHEWBX) &, CHE ©D&HH)
(FeHEEE) DS &) FEEAT TR E N, Z OFEFNEN 12

& 6 JiE AT DK

Table 6 Comparison experiment of mahjong Als.

CHE | CHE I % | testAI 1 | testAl 2
AP ZARE: 41.5% 44.4% 43.9% 43.6%
HHTY 21.5% 24.8% 23.4% 22.4%
B A g 4304.0 | 3827.3 3894.1 | 3769.9
VT o84 5 =2 | 9.05 8.53 8.94 9.03
SEYHH Y F -2 | 11.28 10.90 11.41 11.37
SEINEAT 2.526 2.409 2.528 2.538
0 & RS A - 33.40%
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