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Abstract

A Study on DAIHINMIN Players That Dynamically Switch

Opponent-Hand-Estimation Methods

NAKAYAMA, Yurika

In incomplete information games, the estimation of hidden information is considered im-
portant. In DAIHINMIN, an incomplete information game, it has been shown that the accuracy
of the opponents’ hand estimation positively affects a player’s strength. Several high-accuracy
estimation methods have been proposed; however, more accurate methods generally require
higher computational cost, making it difficult to universally determine the best method. In this
study, we propose an approach to improve opponents’ hand estimation by dynamically switch-
ing between several pre-prepared estimation methods during the game. We implemented a
player that switches between five estimation methods, including a cheating method that fully
knows the opponents’ hands, and conducted evaluation experiments with two types of play-
ers. As a result, the player converged to the most appropriate estimation method among those

available.
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2.2.1 Blauweregen
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4. ()~(3) Z#EDIRL, FHRIRIEE S — FH372 < AUk 1.

FERITH W 2 BEFHMEEFEOR S 2R T 2 TIHERZ1To 2. EBCIHEFER
BEL, ¥ 2l —ayEE%E 5000 FNZERE L 72208 Blauweregen 2 iV, DUN DA
EHET 10000 iR ED 572 2 X1k % 10 [BfT - 7=.

FimRER 1 switch2 x 4, & Blauweregen x 1
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£ 2.1 BHEETFIEE W 20E Blauweregen DIEIHS S

XFHRAHF switch2 PoliXLite 2 K§o
S LR Sy AR S S LR

RANDOM 35563.2+ 272.3 34964.2+ 311.9 34786.4+ 159.9
SBJINFO 35629.5+ 207.8 35221.7+ 244.8 34942.5+ 233.1
BIAS 35869.0+ 195.1 35520.6+ 281.6 35170.6+ 246.8
REJECTION | 37079.1+ 205.1 36832.2+ 225.2 36480.3+ 233.1
CHEAT 41234.8+= 167.1 43370.9+ 2425 42123.1+ 1599

£ 22 KBHEFEOHEREE
XA switch2 | PoliXLite | 2 {3

RANDOM 28.04% 28.49% | 28.28%
SBJINFO 31.16% 31.22% | 31.21%
BIAS 33.24% 33.18% | 33.16%
REJECTION | 36.26% 36.74% | 36.67%
CHEAT 100.00% | 100.00% | 100.00%
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23, CHEAT % &% \WiE 12l REJECTION 23 b EAHEISE XN S Z e BWETHERT
H5.

FEEIE, BEFRICEE757 47 b LT, HEFIL#EETFIERIC CHEAT 2 & ¥ 72
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T, 42 RA3ITRT.

Kunoichi @15 5il Blauweregen & D IiE R TW 323, ZDZEIIHEATH PoliXLite D
571.3 ;& 532/ & W, cheat_Kunoichi @ CHEAT D& & D15 578 S W3 MO MEF T
b 500 FRICH D, ZTHbHDZIUIERELRAERZALNIZ.

CHEAT & b Ox#k T, ¥ OM#FHFTH - TH 2R T 90%LL L DTfE=RT CHEAT 23%&
XN TW3. —/5 T, CHEAT 7 L @Xt#TlX 70%Hi1#% & CHEAT & b & FE# U TR iR
W E o7, ZHUFFEER 1-P-K 2% 1-M-K 2B\ T BIAS 2% {BIZN T\ 2 25
HLTwz etz 2.

2k LT, CHEAT & b TiX 1000 2> 5 1500 it&, CHEAT 7% LT3 6000~8000 i&
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4.1 SEBR1I1TBU25HEi 7L A ¥ & Blauweregen DRSS

PULIZEES switch2 PoliXLite 21K3D
Sy HAERER S SE HRERER S LR
cheat_Kunoichi | 40792.3+ 207.1 42989.7+ 126.0 41498.7+ 186.3

Kunoichi

Blauweregen

36586.5+ 239.1
37079.1+ 205.1

36260.9+ 338.3
36832.2+ 225.2

36124.8+= 365.6
36480.3+ 233.1

#42

FE 1-S-C, FEE 1-P-C, £ 1-M-C (CHEAT ) 1I2BW\WT, FHEFFAL

HEEFEMER I N e, 2O ETOREERO TS FFEN)

PULIGERE

RANDOM SBJINFO BIAS REJECTION CHEAT
switch2 201.4 227.7 269.8 253.8 9047.3
(3.5487) (3.6004) (3.6820) (3.6690) (4.1264)
PoliXLite 167.6 167.3 150.7 152.2 9362.2
(3.6611) (3.6623) (3.5839) (3.5926) (4.3448)
21K9o 161.1 160.5 188.2 207.5 9282.7
(3.4786) (3.4798) (3.5765) (3.6410) (4.1961)

F 43 EBR 1-S-K, FEE 1-P-K, EE 1-M-K (CHEAT L) 128\ T, BHFFAL
HEFEMNEIRINEEE Y, ZORETOBEEEDOEY GERA)

STEEAHTF | RANDOM  SBUINFO BIAS ~ REJECTION  CHEAT

switch2 851.1 907.7 874.4 7366.8 —
(3.5560) (3.5699) (3.5581) (3.6934)

PoliXLite 817.2 779.2 1100.9 7302.7 —
(3.4969) (3.5069) (3.5278) (3.6681)

PRV ) 617.7 1225.8 1375.6 6780.9 —
(3.4586) (3.5152) (3.5398) (3.6588)
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