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Estimation Methods for Players’ Strength that Reduce Excessive

Influence from Game Progresses

KYOTA KUBOKI»® CHU-HSUAN HSUEH!? KOKOLO IKEDA®

Abstract: In recent years, researchers has used game Al to entertain and teach human players. In this
context, accurate estimation of players’ strength is crucial for preparing appropriate opponent Als and pro-
viding feedback for skill improvement. In chess, shogi, and Go, researchers have used the metric “loss,”
which is the difference in evaluation values between strong game AI’ s best move and the player’ s move,
to estimate players’ strength. However, there is a problem that such losses can be very much influenced by
game progresses, and the results of players’ strength estimation vary with a small number of game records. In
this paper, we proposed methods for calculating strength evaluation metrics that reduce excessive influence
from game progresses. Specifically, we applied the following methods: not counting some high-loss moves
when they occur consecutively, not using the second half of the game, which has a large variation , and
using the metric ”goodness of shape”, which is less influenced by game progresses. We applied filters to the
calculation, such as not counting some high-loss moves when they occur consecutively. Based on this, we
estimated players’ strength using a small number of game records. As a result, we succeeded in achieving a
standard deviation of 0.387 and RMSE 0.752 using our porposed methods.

Keywords: The game of Go, estimation of players’ strength, KataGo HumanSL, a small number of game
records
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7oz, FEELIFEOHEIE DN I & TRIFTTIERICHE
WEIXNTWCHETAII N TEREEZS.

Fh, 74NEEBMHHLREED RMSE MEL 2 b,
74X 1k 2%EMAHEHLZEEICE VT RMSE 2355/h
Yol BMEOMEIZT 4 LR 1HHIE2 D c=0, 74
&R 25 n=5, 150 FETORICHE LN, FloEELEE
ML, PBROMERZL LRED ) A R R BEHEE T 4
NZTHHIT 2 TREDBWEENTE 2 iy
Mmool
5.2.2 prior DIEETOHERE

prior DZIEEBATOHEREDOHREZR 3 ITRT.
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% 3: prior DIFE T OHEEFEE

WHOBE  FRHIF RMSE
A 1 %A 2

IS EN 2.340 2.296

10k
150 F£ T 2.382 2.307
6k IEEZN 1.734 1.629
150 % T 1.857 1.793
INSESEN 1.078 0.987

2k
150 F% T 1.125 1.005
1 A&k 0.983 0.903

1d
150 FE T 1.002 0.935
IEEZN 0.955 0.921

3d
150 BT 1.032 0.967
INSEXIN 1.017 1.010

5d
150 F% T 1.056 1.029
IS EEN 1.085 1.073

9d
150 F% T 1.149 1.100

prior TIFERIFEMNREHELEZ T2 Z 212 X 2 E 3D
%L, 1 RERENGRE LEaic RMSE B8 &< 2o
TW3. ZHUZ, prior BFHECHFOFIC X 2 E 2R
KZThwhrsiZefEllts 3.

¥/, BAPEE 1 XD R 2 085 T RMSE 23
k<72 b, 1d OEAFEE 2 {5 72 HEICB W T RMSE
DERNE o7z, T, &3 LW prior 2 21X &
WHITTREREVWE WS 22D, ZHUT DWW TR ZH
SPICT B0, MR 1 ReRoRAEE 2 otk
PPN, ZOMRER 61T, MEIABE T LA YD
MU, M HumanSL @ 2 2O S1 D prior D%
fAFg 2 TH S, 22T, T —ZHERLIZD O
TIERAELME L/ 1 /B oRkdi., =7 —"=1F
95 WEFHRXMZERT. 593 &2 prior e IHFIT e D=
ﬁ%ibﬁﬂﬁImmﬁﬁ<aéuoﬂ1%ﬁff<é

, 3 X 5 prior 72 & RWHIIHICBWTENEATY
&m EBbmE. ZOZehb, 1D prior FIFE Mo
THNOHEE 2§ 25813 1d 2\ o 2FHEFEE D prior 53

B, IhmnwI LA YO ZHEST 2581% 7d  9d
W o 72580 prior 25 DRV D%

5.3 EHOEIETOHTERE

INFTOMBICLD, BETIX 150 FEETENS L
L7354, prior TIX 1 REREMG e L5E1C RMSE
PEL 2B e ghotz. 22T, ZObEHAGDLYE
' ERERLEEREOR L2 HiET. BEROIEED
5L To 3EED S5 19713 % Light GBM D A S &
LTHW.

o 150 FETITT 40& 1 2 L7k

o 150 FETITT 4 L& 2 ZHifH L7k

o 150 FETITT7 4 & 1,2 2 L PRk
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10k 8 6k 4k 2k 1d 3d 5d
ARDEANF

6: By Z & DFT 2 0 7 m v b

£ 4: 185 prior ZHAG LR ZE TNV OHEERE
R DIEE

150 FFT, 740X 1{#HH 0.626
150 FFT, 740X 21 0.618
150 F%T, 740X 126/H 0619

RMSE

prior DIEREIE, K6 DFER» SEHMA VL DOBRVWEH
Z, BMEE 1,2 OFF 20 D 5 8L # A T Light GBM
DATT LTHWE., EhzHws2icontli, %Y
T RO T -2 5EI L5 2T, a—hrt—
FIC L B RE(LEIT- 7.

COMRER 4R T. HAEGDOEOFMIIMiROR
A2ITRTEBHTH 2. 1EFEHKTOHERE D & KiF
IZRMSE #ET 2 Z BN TE. R, 150 FETIK
T4 NR2BHEH LG EICEWT RMSE 23/ 2o
2. 7 ANR1IBREI - B LTiE, SR
WBWTHEADE VT L TR, BB HIE
FoTMZONTVWEMBRENHEL TLE -2 Z 2D
HTE2. ROETEX, ZOEFNAEZMHEHL TOEREHC
M3 2HOHEEZITo>TWVL.

6. DEIHFETOHIHERER

SEICLDESNETVERWT, DERELTNT 2
BOHEEREE 2 MRES 5. 7 — X1 3.1 Hi & WD
TFCHREL, 1 LAY Hzh 50/, BRI 21220 A
55 (FH160 A, 8000 &) OF—XZWNE L. B, 55
THALET—X 3B R 2 50EHVTVWS.

6.1 A&

T T, DBEEERN S 2 HEEREE DIE 0 ICHEERTR
DIEHDEBFAND T2, LU DOFIETHEE K E D FHE Z
{To7=.

(1) TLAXZTeDONGRE Lz50 /@ne 7 Y X LAT10)H
WO, #EEOVEZRD L. ZOVFE2ET L
DAINCEZTHIHEEZ1TS.

(2) (1) %100 31747V, 100 31T DHEEREF & KB
W D&% RMSE T, #EEMRDIES D % %
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3 5. MM 2 oHEERR D RMSE

HhE <EF141 EFAL2 EFALI3 ETINA4
10k 1.865 0.932 0.362 0.501
8k 1.085 0.698 0.612 0.722
6k 0.819 1.179 1.384 1.290
4k 1.126 1.196 1.227 1.082
2k 1.685 1.538 0.983 0.810
1d 1.718 1.209 0.964 0.682
3d 1.320 0.694 0.765 0.590
5d 1.068 0.680 0.349 0.312

2K 1.338 1.020 0.834 0.752

% 6: BT 2 L OHEERS R OEHER A
BOH ET L

10k 0.330 0.325 0.102 0.273

EFNL2 EFTNL3 ETNLA4

8k 0.477 0.499 0.296 0.385
6k 0.653 0.695 0.470 0.476
4k 0.758 0.783 0.583 0.565
2k 0.872 0.925 0.589 0.473
1d 1.094 0.885 0.544 0.381
3d 0.970 0.497 0.365 0.318
5d 0.671 0.332 0.146 0.216

ESEN 0.727 0.620 0.388 0.387

fRATHET 3.

(3) (2) #ER»SHIITZ 2120 NTDOEIEFET 5.

2 ZTIE, RO EE W' F M OWT OHEERE

% 3P L 7.

o EFIL1:150 FETOFIEK

o EFIN2:150FFETITT7 41L& 12 ALY
=N

o EFINL3:1RAEMEKD 1d D prior DFMFT 2 (prior
% ZDRHEICBIT B prior DR AETE ->72dDD%
(ERS=))

o ETINA4:53MTHROMENRL -7, 150 FFT
74 NVR 25 DFEEKE, HEOD prior DIEFED
HAaEbHE

6.2 R

Zh2h oM IHICBI1T % RMSE & RO R E %K
5 2R 6ITRT. HABZTLITT L4 ¥ 20 A7 D RMSE
CIEEREICOWT, FEER-72bD%ERT.
ER%ZB L TET I 45 RMSE 25 0.752, FEHE(R 7253
0.387 £ 2 BITMRWVIER ¥ 72 o 72, FRCEWHEH 2 Ew
M2 B W T RMSE & EEREN D72 DIRWELE 2o
TED, EFA2PETN I IRBOVTHRKEDMENDA S
N3, X, 1200ERL LTET SR 7 X M
KRICHEHNDEDO LA Y EAWEE0ReEX 3. SHED
R TR o7 11k R 9k DS LA YITH LU THEE L7385
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BHEEREED RO B AIREMED B 5. T D prior & & B HE
EDBLRTWVHEIEE LIS WHIEREELTWS E 2
P TES. K6xER2y, LA YOI 10k &
8k TH2HEE B LB, HIDRED 6k P 4k D
prior TENTTWE7®, HELLT L Ko T\ AAREME
BHb., ZHUIT LA YOBENMENFICBWTHRKTDH
5. =T, 7VAYOHNEDN 4k 2k THE2HAE, ¥
@ prior TH > THDMHFICZIUIEEDTTOVARNZDHIZ
HEPHL SR TWAARED D 2. £/, EF L3
prior BIKDFEE L 2 HOWTWARWIZS 22b 5T, ET L

4 DRITHEERBED &V, ZAUIHITHEE 2B W T prior
DERALIEETH 2 Z 2R L TWVWD
7. BDODIC

AT, MEEHET 27-DDIEETH 28K (F—
LAl DEREFE LA YOEFOFMEDZEST) = prior
(NEOMGEE R X G/ ry b U — 7 OFERFER) 120
WTC, 7 —ADREMICEEICHESNIRWELTTEZRER
L7.

%9, KL prior THIHEZ T 255 A TORERZ
oL FlZER, BRE1REZEL THESIY—2
LRBESRINFEODHR-oTED, #TETICRL b
W R TR 25 c BN SFMENATLE
5. prior IZRHEICE>TE DS 2EPEKRZ=0DIZ, ¥
DEFD prior BZIUIEEL RWRHEBZL K5 1H
%3 LT prior 2MEL FEflINTLES. oWV o zifi#
REZR L THEKL prior DIEEZIER L7z, HETITF
BRI 74 NVZ ) 7T 58T, FRIC K-> THRRICH

EZIZ 72D @0 EK DT L CH 7358 IR R SR
B—EBZ BRI LTz, prior 132 DREIZBT % prior D

KIETEH - Th HRMFEIF % ¥ 5 Z & T prior DED 5 3
EICREICHEXhZWE S L. s DiEIERHA
BbETHAMEE TV ZERL, B 7L 4 ¥ 160 A
WAL T10 RTOMNMEZITo 7. #iRe LTRMSE
0.752 DFEETHET 2 Z e T,

SHOBEL LT, L4 YOI %E 1 DO T
CEBOREIORDZ BTN S, HlzZ, o
RERHADEE, F5ENINRI L 12 I BRIzB W
THALDEEIDR T LAY ILICEZ > TVWARETTH
5. TR LT, 207 LA YIIBORXIX 3k, #ik
DOEIX 1d Y7, FHMEicEsZTEDZAMNTS
LAYDRXERZ N TEBEIEAS. £/, HOHEE
PIEEIEH T 2 2 e 2E X256, 18 Al BIEENR
DN RS 27201, YOS5 IHART2 T
FEANLFETUICDONEEZZDERDZ/E5.

IS
ARFFEIR, JST ESEN T O FZEE R O LR
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A OBEREE (BLRIEHEYAETEE) JPMIBS2425,
JSPS Bl JP23K17021 ¥ JP23K11381 OB #5217 7-
HDTT.
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(7 7 &

= &%
# A-1: BROIEHET RMSE /h b 72585 X &
7 4 VR DFHIE BTl NTAR
sourpm LA L 0o
7 4R 2 1;)0)1%;1 228
T4V & 1,2 1;0)%%%;1 ﬁE;ﬁaEdzovci?)f;;:m

# A-2: 8L Y prior T RMSE /N 2 AEHYE

RRDIEE prior DM 1 prior DM 2

150 FET 10k, 8k, 6k, 4k, 2k, 10k, 8k, 6k, 4k, 2k,
7 4 & 1 f#EH 1d,3d,5d,7d,9d 1d,3d,5d,7d,9d

150 FET 10k, 8k, 6k,4k, 2k, 10k,6k,1d,3d,7d,
74X 2 H 1d,3d,5d,7d,9d 9d

150 £ T 10k, 8k, 6k,4k, 2k, 10k,8k,6k,1d,5d,

7 4& 12 M 1d,3d,7d,9d 7d,9d
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