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Behavior of Monte-Carlo Tree Search with Increasing Playouts

SHOGO TAKEUCHI!+®

Abstract: Searching is important in games, and the relationship between depth and the best-changes has been investi-
gated in alpha-beta search. On the other hand, such a study on Monte-Carlo Tree search is not known. In this paper,
we investigate the best-move and the winning rate change as the number of playouts increases. We investigated the
behavior of computer go programs using Monte-Carlo tree search and obtained similar results in terms of the best-
change rate and winning rate. Additionally, we investigated the difference between computer go using and not using
deep neural networks. We also investigated the influence of the number of playouts in Monte Carlo tree search since
the number of playouts to the best move determines the move selection.
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BEFEADT VAT MDA, (/2 F: Pachi, 47 F: Ray, 72 F: ELF, 47 F: Leela
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(a) %%%}JE}T D=

1 B,
Zero)

F£1 HEFLFEE (BC) L HillmEFHARK (FB)
Pachi Ray ELF
PO BC FB BC FB || PO %X BC FB BC FB
2000 | 0.358 0.358 | 0214 0.214 200 | 0.182 0.182 | 0.054 0.054
4000 | 0.359 0.321 | 0218 0.186 400 | 0.118 0.109 | 0.055 0.046
8000 | 0.347 0.292 | 0.211 0.164 800 | 0.112 0.094 | 0.060 0.049
16000 | 0.335 0.261 | 0.212  0.150 1600 | 0.094 0.076 | 0.062  0.049
32000 | 0.299 0237 | 0215 0.156 3200 | 0.079 0.062 | 0.064 0.050
64000 | 0.274 0214 | 0.209 0.144 6400 | 0.069 0.049 | 0.075 0.058
128000 | 0.253 0.194 | 0.201 0.138 | 12800 | 0.074 0.051 | 0.068 0.051
25600 | 0.080 0.054 | 0.076 0.056

Leela Zero
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xR2 PBRoZA
Pachi Ray ELF Leela Zero
PO % | W% BEE | W BB || POBC | W BB | BB BB
1000 | 0.136  0.876 | 0.126  0.860 100 | 0.063 0.928 | 0.053 0.943
2000 | 0.133 0.876 | 0.125 0.862 200 | 0.055 0.936 | 0.053 0.944
4000 | 0.133  0.876 | 0.125 0.865 400 | 0.050 0944 | 0.052 0.945
8000 | 0.133 0.875 | 0.124  0.867 800 | 0.046 0.949 | 0.052 0.946
16000 | 0.129  0.875 | 0.124  0.870 1600 | 0.043 0.952 | 0.051 0.947
32000 | 0.124 0.876 | 0.123  0.872 3200 | 0.042 0.954 | 0.051 0.948
64000 | 0.120 0.878 | 0.123  0.875 6400 | 0.041 0955 | 0.051 0.949
128000 | 0.118 0.879 | 0.122  0.877 || 12800 | 0.041 0.955 | 0.050 0.950
25600 | 0.041 0.956 | 0.050 0.951
R3 BETINV—TNI Ui, BEFLEDL{L (Pachi)

PO % | [0, 1/6] | [1/6,1/3] | [1/3,1/2] | [1/2,2/3] | [2/3,5/6] | [5/6,1]

2000 0.221 0.328 0.366 0.369 0.355 0.280

4000 0.232 0.355 0.369 0.376 0.363 0.270

8000 0.311 0.364 0.348 0.357 0.347 0.226

16000 0.419 0.388 0.348 0.318 0.317 0.195

32000 0.444 0.328 0.302 0.299 0.275 0.163

64000 0.368 0.284 0.287 0.275 0.244 0.104

128000 0.335 0.312 0.278 0.247 0.212 0.068

D7z,

SNz, BB ORETHL &

BB IR Z ol
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