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Opponent Exploitation by Opponent Modeling for
Probabilistic Imperfect Information Extensive Multi-player games

KEITA FURUL ™ MAKOTO MIWA2 and TAKASHI CHIKAYAMA !

A Nash-equilibrium strategy is known to be effective for multi-player games, but this is not always the
best strategy because of the existence of naive players. In this paper, we propose a game playing strategy
for multi-player poker games. In this strategy, the player detects an opponent who dose not adopt the Nash-
equilibrium strategy and exploits the opponent without considering the other opponents. Experimental result
show the player with the proposed strategy was able to exploit a naive opponent and get more rewards than

the e-Nash equilibrium player in some cases.
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% 4 CDE OJEF AT e o

ADE |22\, SEIIRETEO#HMIL e v a
PIMTHRIG 2 B> TV D 7 LA Y ORI L 0 B TK <

o TWDEN, BN DT —4 &y MOV TER
LimE A, RS5O THBETHRERHLZ L
B LT 5. BRI COFERHRINCIEE 3 LixkE
<ENH DN, ADE R EDA DJEF Tl e Ty =y
BREIE D7 LA Y L0 il E K& < T2/ MR RN,
FIAERE L TOFIRELSEDLRNI LB AT
Wi s.

EF | A4RRETFH | Die Fyviva | EEICLAR
ADE | +1.7904 -0.2341 -1.5563

AED | +0.4115 +1.4262 -1.8377

DAE | +0.4132 +1.4918 -1.905

EAD | +0.8818 +0.7272 -1.609

DEA | +1.0602 +1.3192 -2.3794

EDA | +1.1865 +0.6871 -1.8736

¥ | +0.9572667 | +0.9029 -1.8601667

K5 ek LR A s o
(ADE, BlF7—4%%v k)

56 T, FE&H

R TFIEOVEIM T OB OV T, 1RXREIO
BB D 7 — L THAMAATEN A D 7 LA Y & filfE TE
kY, ThUBRIZOT LA YR T+ —V R4 5%
T, ZOF VLA XIZONTOET AL « FEEAHENG
BLoTWe, SEITHFES LAY ELTHy a2l
W 7ATENVE D 7 LA ¥ & 2T A TS 7 LA
Y L OXER LT/, TNHMHFT LA YO
ITRNDZENIEI-Z D BN/ ThH EEZ LD,

FEREOF—LTiX, HFEFLAFELT
o & v aBiIK A2 LD T LA Y OBDBFET D
o &y a MK ATD K O e LA Y IMELE

L7g
LEbEZLND, WA RRET D720, Ji#E
Tt e T v v a WIS A D ONEH#ETHY | H%E
o, AEIERR LRI T e T 3 = SRR 4 Bt D
P, BEEDITF T LA YITE B L= R 2R &
HENEBRIRTELENELD EEZ DD,

L RHEZE U7z FIE TS E DM TSN O TEN 2 1E &
A EBA L THEIE A TE L TV A, L LA b T
OFERTRETIEN e T ¥ 2 WK ICFRS S L <
LT Z ERTE =0, HTERAT LA YLD
TENC L RE L ZT UTEEIRE L T AAT
HDHEBEZDZEMNTED., FBETIECOVTO
HEMINRXOTILBEZXDMERSH D, DO L5
BINFERFOITEN A BRI L TR b = &
WEHREETH Y, D7 & BHTOTEN LM 5 20
WO 2 L7 LT OREMTFITIZ ZEET 5
MDERNT A 0LEND 5.
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6. HhHhYIc

ARG TIES NN —H — 7 — LRI 5, HiliietT
& B D PRI FTRE R 7 L A Y IMEAE L TV DA
DONT, BENITEIZ > TWAHEIF LA YD
TEEBE L7 Th, KM 52 "TEME:
D HEEMENZ DN T O & F24E, FHlEIT - 72

PERFIEE O 6 OR AR, BAi2efTE %
a7 VA Y OITENN T v v 2 IR 7 LA Y DT
R E S EREE 5 X H56100F, Z0E8NRT L
AV EVHHRKREL RDGENRH D Z LR bhoTz.

£ T v a BBRIE A LD 77 LA IR ZEE L
EHTEBY, TOWMEBZ 501%, 1TE1E2 2L EE
LARWEAITIFEE LW & bbbl

LN — L TOF—BARDOKREEE, LA YA
HOFHA—Z TR D0, & F v 2 B/
W25 T % 2 L BRI T LA Y NS 2 D ICoh
TEHERMICREEC /25" 2 22D, L0 EfERA
MfTEh 21T 5 &5 X0, HPEOITEINAEHENNE
WML T, XV IEAENRITEIZTRD LA Y EEE
LTS ZERELICHEIL/->TL DL THETEA.

SN — BB DRI BE T RETEHRENREL L,
F = LOWEICREKFT 5. Z07diE
T L, MEMSIET D& 0pm 2 AF—2LL R
RERBHELERDLEEZDLND.

ASthORMELE LT,

o LV IEMENOZEIHTATEIOET ML
o REZETFVLED Texas Hold’em ~DHHRLT LA ¥ D

NI ZIRFER AR L7z & & is, T LA
Y7 — LIREICHER T D 0EEL
o FDXIMTUAVYRERAREN, FZED LD
72T LA Y OITBNE SR ORI 7 A O R
WETFHND.
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