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[Abstract]

The field of sports, which provides a large amount of accumulated data in a well-defined form, is suited to machine learning
applications, so match predictions based on those statistics have been attempted, but they cannot reflect external factors, such as
the changing conditions of players and team. In this paper, we propose the use of pre-game news articles along with game
statistics for baseball match prediction. In the proposed system, positive-negative binary classification of news articles and news
article embedding vectors is achieved by the natural language processing pre-trained model KoBERT and added to statistical
information for prediction. While the statistics-based system showed an accuracy of 0.6508, the accuracy rate obtained by adding
binary classification of news articles was 0.7222 and that by adding the article embedding vector was 0.7430.
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date home home score away away score result  stadiom home pitcher away pitcher
0 20200505 KlA 2 KW 11 LOSE  Gwangju Yang Hyeon-Jong Jakob Daniel Brigham
1 20200505 LG 8 5 e Wi tam-sii Cha Woo-Chan Alcantara
2 20200505 S5 O MC 4 LOSE Daegu Baek Jung-Hyun Direws James Rucinski
3 20200505 KE 2 T 7 LOSE Sanwony Oxdrisamer Despaigne Orue Straity
4 20202505 Sk 0 HH 3 LOSE  Incheon Micholas Gorden Mick Kingham Warwick Anthony Saupoid
1097 20210710 55 3 LT 2 WM Diaegu Won Tae-In Park Se-woong
1098 20210710 5K 1 HH 3. LOSE Incheon Ob Wonseok Kim Minwoo
1099 20210711 55 11 LT 0 WM Daegu Baek fung-Hyun Straity
1100 20210711 KA 2 KT o WIN  Gwangju Lee Euilee Odrisamer Despaigne Orue
1101 2021071 Sk 8 HH 2 WiN  Incheon Wilmer Font Gomez Yun Daekyung

8 1. IS KBO 47| SAlel dF
Fig. 1. Part of collected game stat(statistics) of KBO
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Table 1. Name and its description of pitching stat
Name Description Name Description
win Number of wins bb Number of walk (Based on Ball)
loss Number of loss hr Number of home run
save Number of save as a relief pitcher babip | Batting Average on Balls In Play
hid Number of hold as a relief pitcher lob Left On Bases
blown Number of tie or loss with save condition era Earned Run Average
game Count of games ra Run Average
gas Number of running as a game starting pitcher fip Fielding Independent Pitching
ip Number of inning pitched kfil KBReport[10]’s Fielding Independent Pitching(fip)
k Number of strikeout war Wins Above Replacement
name team w | save hid blown game as ip k bb hr babip lob era ra fip kfip war
0 Park Se-woong LT 0.25000 0.000000 0.000000 0.0 0.000000 0.500000 0.500000 2.650000 1.090000 0.475000 0.260000 0.037750 8.337500 0778750 0.018750 0723750 0.710000 0.020000
1 Lee In-Bok LT 0.125000 0.000000 0.000000 0.0 0000000 0250000 0125000 0.762500 0.888750 0.355000 0.000000 0.051125 9.087500 0532500 0.015000 0.338750 0.320000 0.025000
2 Kim Won-Jung LT 091111 0222222 0.444444 0.0 0111111 0.888889 0.000000 1.000000 111111 0.666667 0.333333 0.022222 7577778 0777778 001N 0827778 0.818889 -0.00MM
3 Danii:‘glear:gg LT 0.000000 0.171111 0.000000 0.0 0.000000 0.444444 0.333333 1666667 0.866667 0.400000 0.266667 0.036222 9.055556 0.600000 0.016667 0.697778 0.690000 -0.006667
4 Straily LT onmm 0111111 0.000000 0.0 0.000000 0.444444 0444444 2466667 1236556 0264444 0176667 003071 10.222222 0.308889 007778 0440000 0.385556 0082222
303 Jaku;’?;::’e; KW 0400000 0.000000 0.000000 0.0 0.000000 0.400000 0400000 2600000 1524000 0.276000 0.276000 0.042400 15.680000 0.692000 0.080000 0.914000 0.890000 0.046000
304 Jn!.huasl;:‘\ﬁ; KW 0.500000 0.000000 0.000000 0.0 0000000 0500000 0.500000 3500000 1.285000 1285000 0645000 0.050000 41650000 1.285000 0150000 2.745000 2.895000 -0,005000
305 Park Gwanjin Kw 0.000000 0.000000 0.000000 0.0 0.000000 0500000 0000000 0.050000 0.000000 13.500000 0.000000 0.333500 16.650000 27.000000 -0.065000 6.170000 7.230000 -0.010000
306 Sungmj‘:g KW 0.000000 0.000000 0.000000 0.0 0.000000 0250000 0.000000 0.250000 0.000000 4.500000 0.000000 0.000000 25.000000 0.000000 O0.007500 2.335000 2715000 -0.007500
307 Cho Younggun Kw 0.000000 0000000 0.000000 0.0 0.000000 1000000 0.000000 1000000 27000000 18.000000 0.000000 1000000 100.000000 0.000000 0.030000 3.340000 2.350000 0.010000
aF 2. $R3H £4 AR Holefe] AR
Fig. 2. Part of collected stat(statistics) of pitchers
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Table 2. Confusion matrix of result without class weight

Real / Prediction Win Lose
Win 54 38
Lose 43 54
Total 97 92

E 3. 22 A HE Al HE 24 g5 ¥"

Table 3. Confusion matrix of result with class weight

Real / Prediction Win Lose
Win 58 32
Lose 34 65
Total 92 97




ot A71= SRl Fr A A7 W $Ee] o Erh
FRE A delgolA & F9e] 5 dlolel= 40170,
vl gloJ8+= 356712 58] S du) Sglane gorm
2 Fo Eddo] A =73 tlolE oA Fel Z9)
29] Jig7E wpl SEann ¥ gorng Il 73|
2§ of Feoll Uit A 5S HlaLsict

S 7R A&l A ol AGE 7
o] JIFE o] FY2= VRS AAEITh S,
7V AE sy BgolA sl 1.8381, wHiel 2.1930S
Folgint. 5 A¥ A1 dAlelA #4352 0.65089] A
SEg HolFlom 1 olide] gk vEhA] etk i 3
2 AZ dolgo) 7leAE A8e dre] £ PFHS 1ol
t} 25 gL FeAs d53H FAE] 98 s
A5 Agste] AlgdE dlolgel ogt AvE R
3 4E 7R AR el e A E vt
N Fefx 7HEAE A8shs Zlo] A8 XS
o} o] A vERY, Aljtshs ARl e Sels
25 g ANE 7T T o 5S Wit

ek

el

1_41
4 Az}
ih=h
7V

# 4. 22 JESA| H30 wE A 7|8 57

Table 4. Accuracy of stat-based match predictions with or
without class weight
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News Text

Reader Sentiment Tag Statistics

... KT is suffering from a pitching gap in the first week of opening. The losing
streak at the beginning of the season and the sense of deja—vu during past 3
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...SSG Landers rookie left-hander Oh Won—seok won the match against KT Wiz
native ace Koh Young—pyo. After the opening, SSG ran a 4-game winning
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*To convey the original tone of the original newspaper article, Korean texts and its translations are paralleled in the left column.
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Fig. 5. Reader sentiment tag statistics of Naver Sports News articles

1045

http://www.dcs.or.kr



C|X|™ 2El X &5 =&X|(J. DCS) Vol. 24, No. 5, pp. 1041-1047, May. 2023

4.4349% A-&39itk
k5ol A optimizery adamWE AREslal &A%
Binary Cross EntropyE ©]-£3I3th 55 le-52 A
A3l batch size® 16, epoch:® 1002 AAs}a
binary—-classification task® gh&S 2185l 3ic}. sk A3
o]zl B0l thal 0.92859] Ae=E A}
gh5¢ KoBERT 344 7718 o83t alld 47] o
2F o] & |, AAY 77 w2 VA
ske] S dlolE HIEE Ak, o = "ol 34
H&3 dgee] 34 vlE& F /9] ¢k S|
= A28l oF wEe] et R4 ERVE H83
e W

=21
(@2}
rr
@
N
i)
1o
iy
)
[~
N
o
Ll
2o
oo
ot
o
p)
N
rﬂ‘.

E 5 JAt HAE 28 o7l £RE HEB 5% 050
WINDOW_SIZE®E HET
Table 5. Accuracy by WINDOW_SIZE of match prediction
combining positive-negative binary classification of

news text
WINDOW_SIZE 3 days 5 days 7 days
Accuracy 0.7190 0.7222 0.6815
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