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Imitating Individual Play by Classifying
and Building Models of Mahjong Players

MAEKAWA Koki!'® TAKEUCHI SHOGO?

Abstract: Mahjong is a four-player board game that is increasingly being played online. However, there
is a problem with online mahjong: if a player disconnects, the game is played automatically. To solve this
problem, we propose a mahjong player that mimics the player’s tile selection as a substitute for the discon-
nected player. It is difficult to mimic the tile selection of each player because a sufficiently large amount of
data for all players is required. Therefore, we solve this problem by using a set of players with the same
characteristics as the target of imitation. Learning from a set of players increases the number of records used
for learning. To show the effectiveness of the proposed method, we conducted clustering and learning in each
cluster and measured an agreement ratio of the best move. For the experiments, we used the data of 102
players from the top table in Tenho and the 3-layer neural networks as players. The measurement results of
the agreement rate showed the effectiveness of the proposed method.
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Fig. 6 Example of a hand in which the unwanted tiles cannot

be clearly ordered

FR-HLTCWIZEE&E [55e—8E LRBL, H1x
58 3EMETORETFOVTNLON 1 2H, NEHD
BRFORIZEENTWZHAEOEIGZ T 3 BEMAN—
BE| LLTEETZ2EDLT 3.

524 —HBELEIERETELEDLER

MR TIFHEOBEMFICBELT, K685 FH (1)
DX ICHGHRFIZE TS TFEdL) %, FELRModz
PR NE AT DT R R E « FHET 5. DE D,
T 26REED» S DMENIFEALE L VWL ARES &
SR A RNT 2REICBEWT, 61 OFEMOATHIET
3y, NEEHEDOBRBMARIICEED ST —HLARVG
EAEIMLTLES 22D ER S5z,

FIZT, RERTI, VA VichwiTs E3ET
REXHE, Z0 3O EH O EMFOZER ARSI
GEnTnE, I3 BEHEUA—H L LTH> T 5.
ZOFMFIEIEAL S ERA LT WA EEEIZM- 72D &
o TV [4].

F3 20O EFIE, Bl UEMIZOWT, BEkhd
i E VRS & TFEdL] ORA3FEE R Z L,
U 1#%ena RO =78d 3HEETHL I L, HEIC
X 612812 FH (2) D & D RIET- DMK [2345678] I
REINB IS WErOOHEEZBELZLE, 1HIZE
END 1258] XS54 i) OFRLE LB 3IFHEETDH
Lm0, BUTHDLEEZRELEZEDTHS.

5.3 ERER

AHiTid TEBRNAE] SIOFIEIC X 2FEBGERZED.
5.3.1 WEEHNDISRY )V ITORBRER

HHRD 102 Z O FEH LT, 19 EHHOKEE#R %
FRIZI T ARY VI U TF— R U CERS i % E A
L, LMz T > TH 1 B0 L HE2 RN DAE T
Ow hU7ZMEREZRRT S, M, ERSVBE2EROT—X %
CORERELL WS HEEE L 2HFERIE, 1 EKD
51.9%, 2 EMD 26.7% T, ZNSEMAT-BREES R
12 78.6% & 80%iL< & - 7=.

LIZAT, 72T ARY VI OWRETHME D HED 1 DIz,
Ty MR ED, Stk oTHEsnzY LTy b
BEBRAAENE 7 T AREN, BWAHHEOKEOHY
LENB Q. 7IARYVINARETH B k=2 05 k=19
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Fig. 7 Results with k=4 clusters

x4 BTV A Y L EE QTR — B0k
Table 4 Match rate of tile selection between imitating player

and opponent

79 A | see—BER | 3 R B
Co 39.15% 66.13%
C1 39.83% 66.08%
C2 39.74% 67.02%
C3 40.90% 67.92%

FTCIEIZZ I ARBEFE L2 A, k=4 TV VTV b
BEPRKEEZINS Z Doz, AT, YTy
MREZ LIRS 572Dt KEZ -7 k=4 &, 2 FHIC
RKEMPo7- k=5, 3FHIZKED 57~ k=3 DG E =B
T5.
o U I AR k=4 DIGE
TIWZRUZED DFERT, Vv y MEEUE 0.525
THRANETH-72. B, 7220 TOMNHIE, 2
F A TC0) BT 2 REDLMIEL 5 ik, 7
Z A [C1) P EMNZEA B0, 75 A TC2) AR
IR B EH, 77 A [C3] 250 ofktalz 7rm v b
INZF/TRINTNVWS.,
o U I AR k=5 DGE
VIVT oy MEEUL 0.515 T2 H/FHIZKED o 7=,
o VI AR k=3 DIGE
VT oy MEEIL 0475 T3 HFHIZKEN 572
5.3.2 BHTL A v ERBEDITEO—HELLBEERER
IRy 783000 CEH LT —XIZHNLT, FEZH
FLUTBWEEREED 10%IZMHLYT 2T A NHDOT—4
EoAERNR A TH D, B2 —BROFERIZYZ5T
i, FHEIL72E & RFFEDOZERL ZFER—H LTV E—
He /U7,
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6. B

BEENEE 1024025 A&%Y 7%, BHTBHED
TIHEAHPEEAIZOBLTEY, BWIIAXY) v
DA e XNB LSk, Tay bBBER-TI T AR
W72 EET ZHARIEESNR -T2, Rz, Bxbd s
S ADEFRMETIE, 7ay NEAEARHEUEELTWS
EHHRAELTWD Z D5, MEBRHUINTELLIESE
W,

IIARY) v ITINEERORBED-EIX, EEOT
TCHERTE LD, 26l&ENE[A—DORREDT Y v
ML 7T AIHEINT VB Z S, TONREEH
DEMMIZH b 2 EZTWEESERL L, 252%Y
VI DREICRANES. ZOBEKELTIE, BHLE 19
OMFTEE D, SROMBEOFHIIET 2 Z 2 2hhe
LTW72T, #HERBHICET 2EHEI 9 Tldk
MolzbWSZehBEX 6N, ZOHE, FIXIEHTFED
FHIOETIZHIEL T, HFORZEMEY > TR LD
BEBEIE, BRE—BEMITNT 5N LTHATE A
Kb, 72, RENICF2 DB ETH-7-L LT
B, TITHRVED ORE O EE & WERITEWD
B2 LTV Z2iz&->T, RN REDITHE
PUEMNWT W Z 22k b5 5.

BEDTWBZ L 2YWs 2RMERZELZ LITHL W
b, KR TRETDOEHEAIZOVWTHET— 220> TH
HUED, 752XV I7ORES EIF57-0121%, BE-o
ESHTAMA»P>TWAEEE, B TWAEEZBICT
520D iR, HEREEOBHRE WoEHEREP L
THEH RIS HEEDREZ SNBSS, £, YLy b
DOEEBEIZZSAR) 7Dk ODfEZEREL =5
AIRFED & D ITHRIE R DL Bkt %2 BT 2546 Tk
FORERKDERMBALT, DRONFE L -5
BIZDOVWTEMAT ARV EDZSTH 5.

6.1 BT AVICETIER

BTV A YL 39% & AB A D5 — R ERRLZ. Z
ik, BIEAIZFHEO 14816 1 MEYZHERD 7.1% &
HRB LB S DR B HAEA TS, 20D 39% &
WOBFI, 2015 4ED 3B =a—F N3y NT—2 &
ffiBa% & U TR U 728 HH S O#f%E [5] TOHEEET— X D
i ava—X7 LA YOO KK 31.3%% EH|
BT THE—H, BSOYERBHIZIE I ERE—HE
D 5% IR o7 4], THSIZDOWTIE, L5
DOWRDBEERLPZRITIFIT A TWARWVE W S IRETO LR
THholzlzd, KFEIZOVWTHHEIZHERITZIE, LD
—HKOM EVYIFFTEZSITHS.

F7-, EIBEMUNETOEMFLO—HETIZ66%%
ATz, =B Uo7z 4 RO L, NEEDH T~
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MRS ERIIKS & 574, TR TWB] FBEAHIMIA -
TWa eI TE S, EBIZ, 1 NG00 T RIZT 0
ThHoTH 0NFEETHELZ L2 E2 5L, BMinEET
I T0%EL IZHT CTE b > ~RETH 5.

AWGETIE, T A[AL>TWBEEEED TWBSEH
DHHNBHNHETH 572728, B®TOR[/HEZ —FRIZ L TH#F->
723, RIS U 72 M0 e 0 580, A3 2 B2 B
B ENTENE, L) ERELRERENFTEZS
THh5.

HOUZHB5A0RHENEE->-TVWDE I T RIZE -
T, 77 AMTHEDO LR T INELYD, —HERNET
5Z2EEBZONZD, TOVSEFIRESSHEP -7,
ZDEIZDOWTIE, 7F5AR ) VI DREIZL 588,
Za—Ixy NIV DFEFIZLEHENERETET
Wiz, SHBOBEE T 5.

T/, —BEROLBZITTIEIT LA Y OIEE D —H %
TRHZ Z e TERWEd, BAEKNIZIZEH LU WIET,
BREOANEORFEEIZEL->T, 25 ADRRLZTL1YD
HENZ DWW T OEMDOE SN EREET 2 ERPNKETH S
LEZLND.

BB, BMERE L THDEIITADTANT—R %,
ETONREHEOMEEZFH LT LAY E, L2 IAD
TUVAVICHEALE 25, BEDTANT—XDET S
75 KR L 72 T VA ¥ DS —BR DY L[] 5 [ % 7
U7-.

7. BHYIC

ARk, V740 VIHREDKRA ORFGE D —RHRE & W
SHBIZDWTHLY B, JEHFIRb-TH2T LAV
BERT A ZHEE UL, LU, FEBRIZHT--TIE,
BUZ PSR DO E\ O — IR RE TV A Y TIREL, Kb EA
OB HIZREL, BT 2L TV 1 Y EMKET L7,
ZOBIZ, AANTEME UL 1 Y 2ED Z & IS
THod70, ZOREMRTE-012, NEa&Ex2o 7 AR
VY 742528 T, JIRARMELET VI Y RERZ L
U7z, DE0, HRONBEHEEZEU AR HD S
TJAILELDHB LT, NEHEORHHEZLDDE, NE
FORAEBEHINT 2FEE2BE L. FHIKIZ, 7RI
FEL72 7L A Y OERIZEL D, MEBD R Wi EET
HoTH, ML ITAZET 2MOXFHEDEEZEFIHL
THIT2Z N TES LD ITR T,

UEDOFFEIZED, EREONEEDOREERIZS I AT
DL, TNEFND 2 S AITNE U RN %17 5 K 7
LAY EBFRTEIENTER. 5%, BERTL 1Y o)
ExrmEIETWZ Iz, AV IA VHRERAED—
REERE L= RFHICE BB WO REZIZ 2 Z & 23
TEB.

K TlE, k-means++7EIZ & D k=4 2 LM, Z
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DREEIZDWTIEERNE AR I oTz, 77 AXY v
T2k oT, NEHFOITHLHEREZ L 0 DR WEECBRIKS
LIEMTEBRELEZONDD, KEOERETIE, +4
B OBEPFET A2 RHETORILETUIMTATES
T, RABEWO LU TEIELWI IAANE DT EL TR
DREGBIZOWTIIFRHTH - 7=.

72, MEDFLED T L AIZOWTIE, BENP—ELT
WERWTEIZGATWA RSN H o722 2 &, FhED
HUZIR U o 72 B 2 5T — 2 OB CTKBITE eh o
72728, KETIEFMERHS Z 2N TERD o7, Ly
U, M@ 0E OISR INET -2y b
REZ 50N, YILEOHBOMERIZ DWW TH LN Z
B3 ZeT, HLEDHBIZOWTS, MR EIXAmE
DIRETIETEOID I T AIINHET I ENTEEIET
THY, ZORITIEFEICHBREN,

FREIZBWT, WE2T5720121F, HTOIEEES
EEETHHENDH D72, ANHIZE > THEBE TR,
ZIZT, FROBELL LT, AMIETRELEZ LS BXF
FHOMMDIH HITRE U 2B T L 1 Y3 EH T 5 &,
H— DB %5 275812V obFH—DBEFETE2% T30
TR, TNENOHEED T T A LG U 7= &k
FERETEIAHRMELDH 5.
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