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Table 1 Experiment results for effects of card orders in hand

estimation
(a) 1000 7' — L DDV L MR (SD) B LK CEMR DY
(GI= IEfifsR
FHli 7L A v 9 + SD DI
Suit-A 3006.0+77.3 35.50%
Suit-D 3002.54+90.5 35.73%
Rank-A 2989.5+92.2 34.92%
Rank-D 2990.6£90.3 36.12%
Random 3024.3+87.6 35.62%

(b) & Wik 7= 410
FETLAY | AAR AR PR mE ke

Suit-A 19.80% 19.90% 20.19% 20.13% 19.98%
Suit-D 20.02% 19.92% 19.89% 20.14% 20.03%
Rank-A 20.20% 20.18% 19.95% 19.79% 19.88%
Rank-D 20.02% 20.44% 19.78% 19.98% 19.78 %
Random 19.25% 19.86 % 20.30% 20.36% 20.22%

R—=KF, N—=h, XY, 757).

Rank-D 7 V27 DRIEH. %727 NTIE, A—FDJE (X
R—=K, N—=h, XALY, 757).

Random #[A, Z7— RNJEZHE T v v 7T 5.
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7= Wir 572 55 % 100 B9 DF7 o 7. (GEATRRSE (3] &
FETH BN, AHETIIFEIEEE DL Z &, EERM
B 10 225 100 (P U2 mhiRins.) R 1(a) i, %
NZ OB T BFHHI SR T L 1 ¥ D1 DO FYIE & 2
R, EfROVEZRYT. I TIEMEE, TL17
U N EToEBEIIHT S, (FARER E D 6B
HN—REEL) HEFLOESTOMBORANIZNT D, H
ERERD DB T V7 & A— NDWAMIEL WA — FOKEK
DD E Uz, £72, £ 1 (b) 1T, TNENORIKIC
BWT, §Hli T VA Y REBEROEE ERT.

FEROFEREOUTOZ L300 5.

100 v b DB EDFEHEH S, Random IZ& BT L1 ¥
Pibi <, Suit-A & Suit-D 2% &, Rank-A & Rank-D
PEREIFNEWVWIFERMNETENS. Random & Suit-A @
BREIR 183 M ZTNIFEREIEARV., t MEDKR
p=0.060 &7 b, BEAKYE 0.05 DN TEEERZRDOSN
o7z, —7F, Random & Rank-A, Z7zi%, Random &
Rank-D ORITIE, ZAZHN p=0.003 £71F p — 0.004
LIV ERAEDD L. EFROEIZDOWTIE Rank-D A°
BEEL B> TWAZ s, BHICEMRNEIFIES
LAY RBRWEIRERT, Y0Ldh—RN2EMLTH
LMNEETHDZEDNREIND.

T 7L A Y DRI BERR D EI AT DWW T, B RE)
BRSNRD 572, 72771, Random IZBWTKRERDE|
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(2)9TictiEnzA—F, HAOFH, (1) Dh—F%
RS H—RZRIEI—RE L, RIEHD— KOKEK
m T,

(3) RILEH—FRDSL, HWH— KL SIHIZ d = |mp]
MDH—RN%E, =05 {MT L1 ¥ OFALER
ZHLIZIELL AT 5.

(4) %% 71— F%, snowl OFALUEE & [FIRRIZE AN ST
KT1IHRTODMT 5. =L, ZODBEITEWT
H—REIZS XL e 3 (Random).

All-W 12 X 2 FMMEEDOBMAHIZE 1 127R7F. Al-S OF

MR TV TY ZL0E, (3) IZBWTH WA — FTiE%<

N — NSRBI 2 D4ME, AW OoFALHfER 7 VT

VALERIUTHS.

Each-S OFALMET IV T) XLIFLUTOEE O TH 5.
ERFMEE p 29 5.

(1) FHRBTELZI— N XY 31, LT3
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(d) BY DA —KiE, (EANE) 5YXLHIT B, (GERIZEI)

B 1 AL-W I X2 FHLHEEDH
Fig. 1 Example of hand estimation by All-W
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FrEHEIn TR, FALEOMET 72 135
TV LT VA Y OFLET 5.

(2)9TiIciEn=An—F, HAOFH, (1) Dh—F%
R A—RERIEH—NE L, RRED— ROBE
m&db.

(3) WhIEL 3R (74 —2R) 12L&, REEDHTFFAL
DOBBIZE LK ZHHIT 2 XD ITHET 57— N
di,do,d3,dy ZRET D (72720, di+da+dz+dy =
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FAERIER 1 2.

(c) EREMER p=40% IZBWVWT, 27147V b 1~4iZFNTh
1,3,2, 2 MOH—REZBNHT— FPRSEL S AELU ZFER
547V 1

774; k2

7741 ¥ 4

QQ“

P°o
f*:
ey I

@n&o@w RiE, (BANE) 5V FACART 5. (ERIZER)
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Fig. 2 Example of hand estimation by Each-S

‘A

[mp)).

(4) ETVAY i 220 T, Y=o/ FHEHRE S
LT, ZDT VA VRO — R SIEIZ m; B
DA—REELL LT 5.

(5) 55— K%, snowl OFHLIETE & FIERIZ E AN 7
RTIKRTOHETS. 72720, ZOHEICBEWT
H—NRIEIZZ &2 LE$ 25 (Random).

Each-S 12 & 2 FALHEE D BRI 2K 2 12”9 . Each-W

DFHMEET VT XL, 4) TBVWTERWA—FTIX

W — R 6 #EIRT 5 DAL, Each-S OFALHEE

TNVIYZXALERAUTHS.

AW OFNIE (3) 8 £ 0¥ Each-S DFME (4) 125 WTHL S
NBH— FIFHRIZIEL V. T 51T, snowl OFALHEEDIE
fRENRB LT 35% THBHZ L6, AW OFE (4) B&
U Each-S OFE (5) THLONDEI—RNDS>HE &% 35%
DHA—REELWV. UL7zdoT, EAREMRY p THDE L
&, BRI ERRIEE £ 7 pt(1—p) x0.35 = 0.3540.65p
b, TOIZEIFEREE (R2) »odbHRTES.

4 DDFETFAME 21T S FM 7L 1 YIZOWT, FF
fli7L ¥ 12, snowl 7L+ ¥ 3D, snowl 5 FALH#E
ERERE & BR\\ 72 snowlrand 7L 1 ¥ 1 DDOMEE T 1000

g B 572 B3R 100 [ F 01T o 7. HAREMEKE
0% 75 100% T 5% AATHELE. TATNDE

BIZDWT, FROEE L EHEFZE, EMROFEEZR 2
WZEEDE. £, FETLVAVYRRER, ER, KEF
DEBER A GBI G %K 3ITRT. HAREMRZ il L
THEOVEEEZ oy N U DEK 312, B2 EF
KEMEE L THEOEIEZ 7oy N LAEDEK 412
R
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Fig. 3 Average of scores over 1000 games with respect to base

accuracy ratio
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Fig. 4 Average of scores over 1000 games with respect to ac-

curacy ratio
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o TLAYHITHEIZ (FAMBIZHHE ST S & 512)
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o HMWAH—REIDETWH—RZHET LI EWERT
H5.

757016, AW TiE, EAREME (£72I130F

fRER) L3 OMIZE K ZEOBGEIK O LD Z & ns
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R 2 4 DOFETFHME 1T 7L 1 ¥ D 1000 7 — L DF ROV LR (SD)
B L VIEfREOFE
Table 2 Average and standard deviation of scores over 1000 games and the average of
accuracy of hand estimation for four players
A All-W All-S Each-W Each-S
R R Ef#R (G IEfRR R Ef#R (G IEfRER
Efig ¥+ SD DY ¥ £SD DI ¥ £ SD DY ¥ £SD D
3022.6+85.6 35.61%
3039.7+88.2 37.50% | 3040.6+87.7 37.47% | 3023.8+89.8 37.36% | 3022.8+100.4 37.55%
10 3050.24+85.5 40.82% | 3033.94+81.5 41.04% | 3032.5+95.2 40.53% | 3048.7+90.6 40.95 %
15 3086.74+80.9 43.97% | 3060.94+89.1 44.43% | 3029.4+86.5 44.06% | 3044.4+79.6 44.19%
20 3070.14+87.4 47.41% | 3068.04+87.4 48.16% | 3068.2+87.1 47.33% | 3051.8+86.4 47.61%
25 3097.34+84.3 50.73% | 3101.14+91.1 51.69% | 3072.2+87.8 50.68% | 3047.2+89.2 50.96 %
30 3132.4+67.9 53.80% | 3111.8+79.1 55.03% || 3100.3+£75.1 53.70% | 3073.2+81.1 54.01 %
35 3139.4+79.8 57.06% | 3123.1+94.9 5839% | 3125.5+82.3 56.80% | 3087.5+86.3 57.16 %
40 3146.4+78.2 60.67% | 3117.0+90.9 62.10% | 3136.4+96.9 60.23% | 3084.5+89.7 60.63 %
45 3159.84+80.1 63.93% | 3143.34+89.1 65.34% | 3155.7+92.9 63.31% | 3103.4+86.2 63.71 %
50 3192.14+83.0 67.91% | 3183.44+96.5 69.27% | 3183.7+80.5 67.14% | 3128.6+92.8 67.51%
55 3198.94+87.3 70.83% | 3194.94+77.7 7211% | 3173.5+85.4 69.84% | 3141.3+81.6 70.18 %
60 3227.94+92.2 74.49% | 3191.7+98.2 75.75% | 3200.6+81.3 73.31% | 3141.7+£90.6 73.63 %
65 3231.5+85.5 77.87% | 3244.9+93.4 79.00% | 3229.0+83.4 76.49% | 3149.7+90.2 76.78 %
70 3269.7+84.3 81.36% | 3215.7+83.8 82.41% | 3255.0+89.3 79.66% | 3176.1+84.9 79.92 %
75 3293.5+80.2 85.08% | 3267.9+94.2 85.84% | 3265.6+87.6 83.21% | 3218.2+89.2 83.39%
80 3315.54+88.1 88.48% | 3280.54+80.8 89.01% | 3315.4+83.8 86.39% | 3231.0+£79.8 86.53 %
85 3320.6+86.7 91.76% | 3320.44+94.5 92.07% | 3336.1+91.7 89.77% | 3273.8+87.1 89.83 %
90 3369.54+78.5 95.14% | 3343.5+86.5 95.23% | 3350.9+93.1 93.04% | 3317.1+£94.5 93.01 %
95 3373.84+92.5 98.34% | 3375.8+74.2 98.28% | 3378.1+87.3 97.57% | 3361.0+76.0 97.47%
100 3376.04+66.1 100.00 %
xR 3 4 DOFETFHMEERIT DI 7L A ¥ DGR D& & D
Table 3 Average ratios of ranks over 1000 games for four players
A All-W All-S Each-W Each-S
RER CFR KEH RER FR A KREH RER CFR KEH RER CFR OKEH
19.53% 19.85% 20.48%
19.27% 19.84% 20.91% | 18.94% 20.05% 20.54% | 19.34% 20.18% 20.42% | 19.41% 20.10% 20.32%
10 18.89% 20.14% 20.88% | 19.47% 19.90% 20.69% | 19.40% 20.22% 20.56% | 18.96% 19.99% 20.93%
15 17.99% 20.27% 21.59% | 18.83% 19.62% 21.45% | 19.39% 20.16% 20.46% | 19.09% 20.11% 20.89%
20 18.24% 20.29% 21.03% | 18.76% 19.98% 21.59% | 18.54% 20.12% 21.29% | 19.12% 19.78% 21.04%
25 18.01% 20.09% 21.77% | 18.20% 19.83% 22.21% | 18.66% 20.01% 21.48% | 18.84% 20.23% 20.65%
30 17.31% 20.25% 22.39% | 17.84% 20.01% 22.45% | 18.12% 19.94% 21.99% | 18.41% 20.04% 21.12%
35 17.04% 20.10% 22.61% | 17.53% 19.63% 22.66% | 17.76% 19.61% 22.68% | 18.19% 20.04% 21.73%
40 17.12% 20.14% 22.83% | 17.710% 20.03% 22.52% | 17.51% 19.83% 22.84% | 18.39% 20.20% 21.67%
45 16.74% 19.97% 23.00% | 17.37% 19.96% 23.21% | 17.12% 19.90% 23.27% | 18.18% 20.10% 22.36%
50 16.11% 20.18% 23.68% | 16.72% 19.69% 24.16% | 16.556% 19.84% 23.74% | 17.711% 19.84% 22.66%
55 16.10% 20.07% 23.87% | 16.68% 19.41% 24.46% | 16.74% 19.83% 23.66% | 17.58% 19.63% 23.16 %
60 15.59% 19.83% 24.64% | 16.95% 19.32% 24.44% | 16.40% 19.77% 24.32% | 17.51% 19.85% 23.06%
65 15.83% 19.49% 24.89% | 15.95% 19.38% 25.76% | 15.85% 19.60% 24.97% | 17.33% 19.86% 23.43%
70 15.11% 19.74% 25.63% | 16.30% 19.60% 24.92% | 15.46% 19.55% 25.59% | 16.67% 19.92% 23.61%
75 14.62% 19.56% 26.156% | 15.27% 19.54% 25.93% | 15.38% 19.74% 25.86% | 15.96% 19.81% 24.68%
80 14.40% 19.54% 26.86% | 15.32% 19.14% 26.39% | 14.54% 19.20% 27.11% | 15.98% 19.59% 25.06 %
85 14.40% 19.46% 27.05% | 14.56% 19.07% 27.37% | 14.41% 19.02% 27.70% | 15.17% 19.55% 25.98%
90 13.62% 19.22% 28.30% | 14.30% 18.95% 27.91% | 14.17% 18.90% 28.27% | 14.45% 19.20% 26.98 %
95 13.95% 18.77% 28.68% | 13.76% 19.02% 28.77% | 13.51% 18.96% 28.52% | 13.90% 19.03% 28.13%
100 13.94% 19.04% 28.31%
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WZEBEDEEEZD. T2, I T LA Y MG B
DEEIZDOWTH, Each-S IZBWTKBERE R 2HENK
EVMEGNED B0, TNUUIMCEEERMERNE RS Z 21T
ERAVIEISY

=2 =
4. Exi

RERIZB I 2HFFLMEEOEIMEIC OWTIE, B
DFATHIZE [3] UM B WL DDDHIFED D 5.

PEEY & PEEF (8] 1%, 2010 4 UECda B2 51 7~ b
snowl 27012, MHFEFHMEE NI A —X 2 EH L CTER%
fToTWVW3d. ZZTl, £DHWT LAY RLHEENT
A—REW[TE I ETHENH LTI LRI TY
5. —HT, FHMEEPBT LEBEDRNRNA D D Z
EHEm LTS, K% [7] T, TV T LB ARE
RIZB T DHFFAHEE ORI DN TEMER R DM % 17
W, KEROREHE GEFOMARL S, REOHRN L
WERHEVEETRVWERRTVWS, Ihsik, KER
2B 1F B FALHEE OB RIS U TR 2T 2 R LT
W5,

WUT, RKERIZBIT2FLMEEDENMEZRD 575
DimXHEBMD 5. FUGE A [11] 1%, A% L FEOMH
FPILOBEREBONE LAY E, BRSO T LA
YR TIMI LT WA, ZOREE, HEER 70 %2
Epr &, WEHTFOBIIIhH1b o TREMCAEREN
HBILEMRLT WD, MR LR [10] 1%, KERIZS
FRRO—FEEEED, P8 P BRIzBWT,
DEIBA—RNZEUKHEETE S Z L EEH»Z 5 L
TW5b. ZOME, i - e REL clE, mIIcwE
TEN—FNRBRLEDSBZ2FA L. H3EHDORZE
WX 2] TR, ELKHEETEA—RIZS>28DH—FR
EEDIRNGEORER®, RROA— RIZHT 2845 TR
L EEMBAaEELHET S LS LZEEDO T LA
YOS IZOWTHEAML TW5.

AFEOFHEL Y, EEHSFIRERIIBIT 2 FHHEE IR
EMTHBEEZD. 12170, KFFEORERILE, snowl D
EVTFHIVHEIRFEL TV A AR E H 5720, HEED
BRFIEICBVWTEHAROERIGOND D E2MHERT D00
BixHb.

snowl THEEINZMFEFILHETFEUMZ, ThET
WL DOOHFFIMEFEFREINTWS. PiEe
Al [12) 1%, #EBICB I 2HFFHMENEE TH D LF
Z, TNETORBTAERICHE S P E T E2ERE
LTWwa, IBHFELOBBEICE OIS I SIcEERFIRE L
T, LSTM % H\W7=FIEDHH & ik [5] I & v if%Sh,
FOhENERE/TNS.

5. ¥&&H
AWETIE, KARIZB I SHFTAHEEDAIMEICE
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T B EFE RALR [3) DERE & b MK E Rt cER 2
fTo7z. EBRTIX, SUERY— "D SHFEFLEE T
ZIE LU < HEE T 2 U0ERK snowl & EH D snowl & % xHk X
, B —BER - BRoOEHEOB S THEKRL 2.

FEEROFER, (1) RED A — N 2RO TR —
RORHEEZHETDIESIVAEMTHH I L, BT —F
FODEF VA RNEHETEZ VAN THDZ RN
MRI N, —F, SEERICHAWEZ T LA YO/ TEM
RIZIFFERIUTH o722 205, EMEFPFEUTHIELL
WETAEH—RIZLoTT LA VRS ANDEENLEDLBEZ
EWRBEING.

LA TERZESIT, REOKERIE, snowl DE YV
THNVTEIEFEL T WA AR H S, Lo T, #
BOBRFIRIZBWTEHAROFERIE SN0 %2 HERT
LRENHY, TNITEELRSBOBETH 5.

HEE KWL JSPS BHFE 20K12124 DBk E % 1F T
W5, KRWFFEDFEBRD—HIL, &S TRRKZD IACP 7 5
AR ERWNTITbNT.
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