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Abstract

In this paper, we propose a new model for predicting effective Win/Loss in professional baseball
game in Korea using machine learning technique. we used basic baseball data and Sabermetrics data,
which are highly correlated with score to predict and we used the deep learning technique to learn
based on supervised learning. The Drop—Out algorithm and the ReLu activation function In the trained
neural network, the expected odds was calculated using the predictions of the team's expected

scores and expected loss. The team with the higher expected rate of victory was predicted as the

winning team. In order to verify the effectiveness of the proposed model, we compared the actual

percentage of win, pythagorean expectation, and win percentage of the proposed model.
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[I. Preliminaries

1. Related works

1.1 Definition and use of machine learning
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Fig. 1. Deep Learning Neural Network Model
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1.3 DROP-OUT
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Fig, 2. Compared using drop—out algorithm
(a) Before using drop—out algorithm,
(b) After using drop—out algorithm,

1.4 RelLu
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Fig. 3. Compared RelLU activate function and
sigmoid activate function

719] sigmoid B4 el A= -] gE 3] 99 #he
ujEste] oh Aoz dastt) sk A oA Flo]
Ui ZobxA A9 whe 2] Ralal 0oy 12 -8 He
7497) e, olg e EAE 71&7] Atk EAlgtar gl
o3t 7127] Al A wliEol tige] HlolHE gl |
2 71| o] o] AlgHo|qitt. Lol ReLu B4 5
ol g3t 7127] AlMY A4S A o® /X8It

1.5 Sabermetrics
vz Hlo]AE] 1 QU &g "ollAT Alo|HHE

92 e ol gslel A4

T AFHE 71FAGA] o] B2 AlelHHE A A8 Fo] o

mlolA g1 Hx= 20dsolehs 4FHE 71FAT ol g Al
ofHHEY A Y FAH 7S o]8-8ko] oF HlolEE
AR A= £4817] A7 71Yolth of 7Y = wo]
A S Sl At os Folshs AouH EL| ] 9
a TR AsEEo] AHHoE AR gl

Table 1. Correlation between sabermetrics data and team score

Data Correlation
AVG 0.822
OBP 0.885
SLG 0.910
IsoP 0.805
OPS 0.946
wOBA 0.942
XR27 0.948
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[Il. Win/Loss Prediction Model
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MySQL Data processing
_ Batting data _ ~ Pitching data
TPA AB AVG OPS TPA K BB LOSS
wRC wOBA ... ERA FIP ...
lR prograrm Win/Lose prediction model
B team

A team

Score network Loss network Score network Loss network

Expected score Expected loss

Expected loss

L1 - Ll

A team win probability A team win probability

Expected score

L1

Win/Lose prediction

Fig. 4. Win/Loss prediction model
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1. Data Preprocessing Stage
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2. A Win/Lose prediction
2.1 Win/Lose prediction
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2.2 Score prediction
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Fig. 5. Deep network model for prediction of score



A Win/Lose prediction model of Korean professional baseball using machine learning technique 21

Expected

loss

Fig. 6. Deep network model for prediction of loss

2.4 Win probability
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V. Experimental Results

1. Experimental environment
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2. Experimental results

2.1 Moving average experimental results
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Table 2. A team data processing result using moving average

Game Before game Befo:/game Result
July 1, 2011 0.280
July 2, 2011 0.281

July 7, 2011 July 3, 2011 0.281 0.274
July 5, 2011 0.281
July 6, 2011 0.248
July 5, 2011 0.281
July 6, 2011 0.248

July 10, 2011 July 7, 2011 0.281 0.272
July 8, 2011 0.280
July 9, 2011 0.271

2.2 Qutlier remove experimental results
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Table 3. A team era data convert to Z—score

Game ERA Z-score
July 12, 2006 13.5 2.58
August 15, 2006 13.5 2.58
July 29, 2007 18 3.91
September 13, 2007 14 2.73
April 17, 2009 14 2.73
May 14, 2009 14 2.73

gdew %74@01]*1% 7-2%4

20074 7€ 29¢ H
712849, Z—E—fr’éi-’?
o A= 2006 ~ 20
A 11749 7-%
At ool wet 1174«] 7] HlolEl= o)A ©
ste] 58 dolEld ARSI,

2.3 Score/Loss prediction experimental results
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Table 4. August 2, 2011 games score/loss prediction by team

Team 1 Team 2
Team Score Loss Team Score Loss
Al 1.63 1.57 A2 4.83 2.95
B1 3.60 5.65 B2 5.68 5.58
C1 3.562 7.82 c2 7.47 7.58
2.4 Win probability experimental results
AT ol 53 o Al oE "R siE

S5317] Slete] 7o) S8 ol &9tk & 5 20119 89
29 771014 W A SES AN Aol
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Table 5. August 2, 2011 games win probability by team

Team 1 Team 2
Win Win
Team | Score | Loss brobability Team | Score | Loss brobability
Al 1.63 1.57 52% A2 4.83 2.95 82%

B1 3.60 5.65 32% B2 5.68 5.58 51%

C1 3.52 7.82 23% Cc2 7.47 7.58 49%
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2.5 Win percentage prediction experimental results
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Table 6. Compared the actual percentage of win, pythagorean
expectation and proposed model

Team perAcCetrL:tige Pythagorean Proposed model
HAN 30.0% 33.1% 20.0%
SAM 50.0% 55.2% 62.5%
LOT 71.4% 45.7% 71.4%
DOO 41.7% 43.6% 50.0%
NEX 60.0% 37.2% 50.0%
SK 54.5% 55.8% 45.5%
LG 62.5% 46.1% 62.5%
KIA 33.3% 57.0% 50.0%
Average difference percentage 12.5% 8.3%

&, Jetareet S8 2o ARt

50
a0
E]
20
10 I
0
HAN Kl

SAM LoT poo MEX 5K LG

Eelgke

W Actudl percentage
Phthagorean

= Progosed model

Fig. 7. Compared the actual percentage of win, pythagorean
expectation and proposed model

a9 7AMAY At mEe A Eelok LG B9 $ES 7} 3
Zeloi}. 223 Fetae e $ES T4 SK €< 7}
sk £, WAl KIA ®°] sjetazet @—gq A
Bt 24%9] zkelE Bl WAF A ekt o

2El9] oS SEY ﬂ TES H 8.3% =9
Aolg wof Jetarz]eh é%ﬁ_ } =
wr} weh 4ga)

olgslo] GLzolT 7
FAEe BES Ao,
XHOP e 7174@—&011*1 9 @ e olge Aze Fu)
A Blole] 4 % A

), Hlol S 2 A%, 7 S8 AL L 53 S oA
FAEG WA, dole T4 0 A wANAE Eee
S %L 915 71BAQ oFF Holelst Saelt Axiatel

FHBATY L Ao EY A ARE 7 o] &3 ﬂ‘?} %

FREERN ﬂm
o Wl BAH B <t 7187 Aeky
s E%E}ﬂ 918F] DROP-OUT ¢a12]E7} ReLu 84
1

rl
)

ol
N

ol g3ttt il Al BrEE el ol *
gato] 7Idl S5 ARtasit

)

of»

i

o o

2

e

oot

tlo
me o
vo mE m%
fl yo —
. ofv 38 %
28r
2 rir %
g T

_,d
9
r'l
|l
1o
0101’
=)
il
o
i
o
i

o i falu

N

N

ic) K

4

o

=2

e

oo

=2
O
P‘

ro
4
av)
2,
B

o



A Win/Lose prediction model of Korean professional baseball using machine learning technique 23

REFERENCES

[1] Injung kim “Deep Learning: New trend of machine
learning”, Journal of korea institute of communication
sciences, Vol. 31 No. 11, pp. 52-57, 2014.

[2] Sung Eun Moon, Soo Beom Jang, Jung Huk Lee, Jong
Seok Lee, “Machine Learning and Deep Learning
Technology Trends”, Journal of korea institute of
communication sciences, Vol. 33, No. 10, pp. 49-56, 2016.

[3] Y. LeCun, Y. Bengio and G. Hin ton, “Deep learning”,
Nature, Vol. 521, No. 7553, pp. 436-444, 2015.

[4] B.Bauer, A. J. Balis, “Sabermetrics Revolution”, Hanbit
Biz , pp. 99-156, 2015.

[5] P. Hoang, “Supervised Learning in Baseball Pitch
Prediction and Hepatitis C diagnosis”, Doctoral
dissertation, North Carolina State University, 2015.

[6] David M. Hansen, “Introducing machine learning via
baseball's hall of fame”, Journal of Computing Sciences
in Colleges, Vol. 30, No. 4, pp. 7-15, 2015.

[7]1 Arlo Lyle,
Learning”, Master's thesis, University of Tulsa, 2007.

“Baseball Prediction Using Ensemble

[8] Jin Seok Chea, Kook Song Jong, “Comparisons of the
Outcomes of Statistical Models Applied to the Prediction
of Post—season Entry in Korean Professional Baseball”,
Korean journal of sport science, Vol. 25, No.1, pp. 92-107,
2014.

[9] Oh Yun Hak, Han Kim, Yoon Jae Seop , Jong Seok Lee,
“Using Data Mining Techniques to Predict Win-Loss in
Korean Professional Baseball Games”, Journal of Korean
Insitite of Industrial Engineers, Vol. 40, No.1, pp. 8-17,
2014.

[10] Jong Hoon Kim, Kyung Tae Kim, Jong Ki Han, “Big
Data Analysis based on Deep Learning for Baseball Game
Data”, Journal of korea institute of communication
sciences, Vol. 2015, No.11, pp. 262-265, 2015.

[11] Andrew D. Blaikie, Gabriel J. Abud, John A. David, and
R. Drew Pasteur, “NFL & NCAA Football Prediction
using Artificial Neural Networks”, 2011 Midstates
Conference for Undergraduate Research in Computer
Science and Mathematics, 2011.

[12] Bernard Loeffel holz, Earl Bednar and Kenneth W Bauer,
“Predicting NBA Games Using Neural Networks”,
Journal of Quantitative Analysis in Sports, Vol. 5, No.
1, 2009.

[13] N Srivastava, G Hinton and A Krizhevsky, “Dropout :
A Simple Way to Prevent Neural Networks from
Overfitting”, JOURNAL OF MACHINE LEARNING
RESEARCH, Vol. 15, No. 2, pp. 1929-1958, 2014.

[14] Hee Yul Choi, Yun Hong Min, “Understanding Dropout

Algorithms”, Journal of Korean Institute of — Information

Scientists and Engineers, Vol. 33, No. 8, pp. 32-38,
2015.

[15] Vinod Nair, G Hinton, “Rectified Linear Units Improve
Restricted Boltzmann Machines”, Proceedings of the
27th international, pp.807-814, 2010.

[16] Tom Tango, Mitchel Lichtman and Andrew Dolphin, “The
Book: Playing the Percentages in Baseball”,
CreateSpace Independent Publishing Platform, 2014.

[17] “MovingAverageMethod,” http://terms.naver.com/ent
ry.nn?docld= 120434 &cid=50304 &categoryld=50304
(accessed June 1, 2017)

[18] “Outlier,” http://terms.naver.com/entry.nhn?docld=192
4352&cid=42125&categoryld=42125 (accessed June 1,
2017)

[19] “Z-Score,” http://terms.naver.com/entry.nhn?docld=51
2343&cid=42126&categoryld=42126 (accessed June 1,
2017)

[20] Joseph F. Hair Jr, Willam C. Black, Barry J. Babin,Rolph
E. Anderson, “Multivariate Data Analysis, 7th Edition,”
Pearson, 2010.



24 Journal of The Korea Society of Computer and Information

Authors

Yeong-Jin Seo received the B.S. and M.S.
degrees in Computer Science and
Engineering from Changwon National
University, Korea, in 2015 and 2017
respectively. Mr. Seo is a Developer in the
Technical support team in Hiball Inc.

since 2017. He is interested in Data Modeling and Baseball
Data Analysis

Hyung-Woo Moon received the B.S. in
Computer  Engineering from  Kosin
University, Korea in 2007. He received the
M.S. and Ph.D. degrees in Computer
Engineering from Changwon National
University, Korea, in 2009, 2014,

respectively. Dr. Moon is a Researcher in the Institute of
Industrial Technology Research Center, Changwon
National University since 2014. He is interested in sports
data analytics and sports big data architecture.

Yong-Tae Woo received the B.S., M.S. and
Ph.D. degrees in Computer Science and
Engineering from Kyungpook National
University, Korea, in 1982, 1984 and 1995,
respectively. Dr. Woo is a Professor in the

Department of Computer Engineering,

f. ]
Changwon National University since 1987. He is also CEO
of Hibrain.net Co. He is interested in Data Modeling,

Internet Business, and Big Data Analysis areas.



