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2.1

2
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Ra B Rb

A B

eab

eab =
1

1 + 10−(Ra−Rb)/400

1 A B

sab A

sab = 1 A sab = 0

A R′
a

R′
a = Ra +K(sab − eab)

, K

K = 16

1500

A B 1500

A

A 1500 → 1508

B 1500 → 1492

A 1600

B 1400 A

A 1600 → 1601.9

B 1400 → 1398.1

. ,

.

2.2

,

[2]

•

•
pa

2

eab =
1

1 + 10−((Ra−Rb)/400+log(pa/(1−pa)))
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1

2 p

,

pa log pa

1−pa

.

2 , pa 0.2, 0.5, 0.8

A 1600

B 1400 0.2

B

A A

1600 → 1608.9 B 1400 →
1391.1 B

A 0.44

A

3.

9
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.
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.

, 3

, .

4 .
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3.3

MC
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MCT 100

10

3.5 +

Early Playout Termination

(EPT) [5]

Zebra [6] Zebra

, 11

2

MCT+EPT2k 1730

10 1

+

MCT+EPT2k 8500

10 1

+

3.6

Zebra

minimax

3

AlphaBeta1 1

1

Random 716.40

EV 1141.49

MC 1158.96

MCT 1301.01

MCT+EPT2k 1764.97

MCT+EPT8k 2111.30

AlphaBeta1 1415.82

AlphaBeta2 1837.92

AlphaBeta4 2052.13

AlphaBeta2 2

AlphaBeta4 4

3.7

9
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40

1

1

1 EV MC MCT

AlphaBeta1 MCT+EPT2k AlphaBeta2

MCT+EPT8k AlphaBeta4
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.
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4.1
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6 B
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2

Random 95.32

MC 78.36

MCT 78.53

MCT+EPT2k 93.87

MCT+EPT8k 216.93

118.18

. 4 .

4 ,

2 . 2 ,

MCT+EPT8k

, .

, 1000 [2]

.
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, 11 , 0 1

,

.
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. ,
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. 12 ,

,

,

.

,

,

.
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, .

12

3

Random 98.56

MC 85.72

MCT 93.82

MCT+EPT2k 127.54

MCT+EPT8k 265.43

5.2

,

,

. 5 .

5 ,

3

4.2

.

13 ,

. ,

12 ,

.
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13

Mark Glickman

Glicko Glicko-2 [7]

2

TrueSkill [8]

TrueSkill

factor graph

7.

,

.

,

,

,

.

,

,

.

IACP

.
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4 1000

Random MC MCT MCT+EPT2k MCT+EPT8k

Random 716.4 809.2 757.9 761.9 440.1 163.8 871.9

ShiotaEV 1141.5 1208.9 1184.8 1184.5 1025.0 891.0 1233.9

MC 1159.0 1276.4 1264.1 1263.0 1153.4 1044.1 1288.7

MCT 1301.0 1371.2 1365.6 1364.5 1308.5 1242.8 1375.0

MCT+EPT2k 1765.0 1763.5 1782.2 1782.0 1904.7 2020.5 1743.3

MCT+EPT8k 2111.3 1880.7 1904.7 1904.0 2087.2 2255.7 1853.7

AlphaBeta1 1415.8 1496.9 1496.8 1496.1 1498.3 1488.2 1495.9

AlphaBeta2 1837.9 1777.4 1798.2 1798.0 1927.3 2050.2 1754.9

AlphaBeta4 2052.1 1915.8 1945.8 1946.0 2155.5 2343.8 1882.7

5

Random MC MCT MCT+EPT2k MCT+EPT8k

Random 716.4 834.6 778.3 791.6 378.5 76.7

ShiotaEV 1141.5 1204.2 1186.2 1190.6 957.0 803.3

MC 1159.0 1272.8 1267.0 1274.5 1124.3 991.7

MCT 1301.0 1371.6 1364.8 1370.3 1317.9 1251.7

MCT+EPT2k 1765.0 1749.8 1781.6 1779.7 1935.2 2052.4

MCT+EPT8k 2111.3 1892.1 1897.4 1875.9 2094.5 2279.9

AlphaBeta1 1415.8 1494.0 1506.5 1514.1 1558.4 1568.7

AlphaBeta2 1837.9 1761.7 1790.0 1793.9 1963.5 2095.1

AlphaBeta4 2052.1 1919.2 1928.3 1909.4 2170.7 2380.4
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