=) o] 88} 3) 7]
A|7H A 1%, 2022, pp. 49-61 https://doi.org/10.36498/kbigdt.2022.7.1.49

B2z 2ol TolA FeHas $F-5(0PS) oI5 97

Prediction of OPS(On-base Plus Slugging) in KBO League
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Abstract

In sports, the proportion of data analysis in team management such as team strategy planning and marketing is increasing.
In KBO(Korea Baseball Organization) league, in particular, plans such as recruiting players and fostering players are
established to devise team strategies for the next year, such as FA and trade, at the end of a season. For these reasons,
it is very important to predict players’ performance for the next year. In this study, the target was limited to only
the batter and tried to find out how to predict whether the performance of the next year will improve. As a standard
record for rising and falling, OPS(On-Base Plus Slugging), which is easy to calculate and has a high relationship with
team score, was used. In this study, 40 years of regular season data from 1982 to 2021 were used as data, and 11
machine learning classification models were used as experimental methods. Predicting the rise and fall of OPS, RBF
SVM, Neural Net, Gaussian Process, and AdaBoost were more accurate than other classification models, and age did
not significantly affect accuracy.

m Keyword : Baseball, OPS, On-base, Slugging, A.L, Attificial Intelligence, Machine Learning, Classification
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23 o AAE] Ay HH, 2~7d32] BE A (O3 4) ZEH MET 19 / 1~-39 33
o] glolA, HIHE 192 714 ol o mEe
Random Forest?} Neural Net o]t} mdl¥H =z #5}+
L A7} Apo|7k AA] o2 A9 7] wiell, .
Aot go] 1~39]o] S=AE 210& WSt . n |
% RBF SVMo| 714 Bo] Aok 39] 2ko] 59
31, Neural Net, Gaussian Process, Naive Bayes & -
o w02 ehdth oA OPS o) A A | 1
k2397 HolHE dggier S W= e R A R N A A
- _\@:’ &wb\ & <€ 6\,_)\‘\ & S YQ{O ,;)\f
31H, AdaBoost”} 71 =9k 71 th2-© 2 Neural P ef"y & & .
m AR 19| wEHEZ -39 =2UX[19] woEX 139

Net, RBF SVM, Gaussian Process, Decision Tree,
Random Forest 50| Z&%=7} =9t}

(O3 5) ZEE o= 19 /139 =5
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a8]a, A=, AEE, FI Score(H U2}
ANH&e] 23bgh)E SHlsf Hotrh 214 b
ofE|= A5 Ao s AvE, Hee
7} 7H =%k AdaBoost7} Fl Score= 71 =
A vk

RBF SVM, Gaussian Process, Decision Tree,
Random Forest, Neural Net, Naive Baye, QDA,
XGB 2% A7) =4 U2k djofl= F1 Score
= w3k ohE Bl BlsiA A=t =
S 7J¢gH= Fl Score= W2 971 =4,
F1 Score7} T2 mdlof B

hE4

=2 07T
L A3 UG e A9 919t Linear
SVM2 A&dgo] 12 ey, o7 e
Aol A A <172 o 7] wf&olct.
V.32 &

85 ZROpFAE, Adde = A

(H 12) [SET 1]0i| cHst M&te 1Y

rél

=2,8Ys

o olslA] SAEAT Rk ch2A Ao]Hu)
£z, whlole B4 $& BEte] A4
o @ A LA ki ek

1S 8BS o] OPS7} AFEkA] of 5
A 23 5 YTk, FAL Edo]= 5o
o A4E0) 99l % M4 4 5 el A
Aol Egol @ Aoleki A2etaL o ATE

>

°2dA)e] 7|28 Y
o e uqm Vg o B el
83, AR =3l X(Aging Curve)o]
Aol BahiL ol Aol HE OPS e
% 9 skt volgte] TS oF 4 Ugich 3
2H E[I5]E gREe So% Bae AuS
o A AL AT s, ol A
NHE Lol 2 Aegel Frksl ojirel 4
o HeEo} FAEA AT A, v o

¥l Gl A Lolot OPS A7} S| esteh

ox Fl‘N

ofl

SET 1
24 %] accuracy recall precision fl
HolE& | o o] o] L}o]
of|= x3 z3 A x3

Ol X| O | X]|O| X| O] X

(E 13) [SET 2]0f| CHEh Hatx xSig, MU, F
SET 2
23 %] accuracy recall precision fl
HelElE | o] | el tol tol
= =3} z3} z3t w3t

O X| 0| X|O| X | O] X

Nearest

0.68 | 0.56] 0.79 | 0.88| 0.59 | 0.49| 0.68 | 0.63
Neighbors y

Nearest

. 0.58] 0.58]| 0.64 | 0.75| 0.55] 0.56 | 0.64 | 0.60
Neighbors

Linear SVM | 0.42 ] 0.42| 1.00 | 1.00 | 0.42 | 0.42 | 0.59 | 0.59

Linear SVM | 0.49| 0.49| 1.00 | 1.00 | 0.49 | 0.49 | 0.66 | 0.66

RBF SVM | 0.72]0.74| 0.75| 0.83 | 0.64| 0.65 | 0.69| 0.73

RBF SVM | 0.68]| 0.63] 0.61 | 0.71 | 0.67 | 0.63 | 0.69 | 0.62

Gaussian | 741 0.74] 0.83 | 0.83| 0.65| 065 0.73 | 0.73

Gawssian | 21 0.58] 0.61 | 0.71 | 0.65 | 0.57 | 0.68 | 0.59

Process Process

Decisi Decisi

IO 1 0681 0.7710.83 | 0.83 | 0.59| 0.69 | 0.69 | 0.75 ceision 0.68] 0.61] 0.57| 0.71 | 0.67| 0.62 | 0.69 | 0.59
Tree Tree

Random 1 631 0.77] 0.54| 0.83 | 0.57| 0.69 | 0.55 | 0.75 Random 0.63] 0.61]0.57] 0.75| 0.60 | 0.62 | 0.67| 0.59
Forest Forest

Neural Net |0.72]0.70| 0.79] 0.92] 0.63 | 0.59| 0.70 | 0.72

Neural Net | 0.65| 0.61|0.61 [ 0.79 | 0.61 | 0.61 | 0.69 | 0.61

AdaBoost 0.68|0.81|0.71|0.75] 0.61 | 0.78| 0.65 | 0.77

AdaBoost 0.70] 0.70| 0.64 | 0.79 | 0.67 | 0.72 | 0.72 | 0.68

Naive Bayes | 0.72] 0.72] 0.88| 0.79] 0.62| 0.63 | 0.72| 0.70

Naive Bayes | 0.63| 0.61| 0.61 | 0.68 | 0.61 | 0.61 | 0.64 | 0.61

QDA 0.630.74| 0.83 | 0.83] 0.54| 0.65| 0.66 | 0.73

QDA 0.60] 0.63]| 0.61 | 0.82| 0.56| 0.63 | 0.67 | 0.62

XGB 0.68|0.81|0.75(0.75] 0.60 | 0.78| 0.67 | 0.77

XGB 0.61] 0.61] 0.57|0.79| 0.58 | 0.62 | 0.67 | 0.59
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(& 14) [SET 1]0il oigt He S2E (7HX[Q] HIO|EE OPSE OIEME 4<)
g L% E458E
SEr decision_tree | random_forest xgb decision_tree | random_forest xgb
Urolmgrel R | volmateldt | polxatelyt | olmatel® | vholmgolR | tpolxgtely
(0] X (0] X (0] X O X O X O X
-79 Yol | 0.054 0.038 0.073 0.107 0.085 0.034
-74 OPS | 0.030 | 0.022 | 0.070 | 0.040 | 0.130 | 0.128 | 0.060 | 0.065 | 0.088 | 0.132 | 0.068 | 0.135
-6 o] | 0.026 0.042 0.048 0.034 0.117 0.091
-6 OPS | 0.023 | 0.023 | 0.013 | 0.037 | 0.066 | 0.074 | 0.061 | 0.065 | 0.045 | 0.113 | 0.051 | 0.080
-59 o] | 0.021 0.050 0.070 0.058 0.038 0.078
-54 OPS | 0.073 | 0.105 | 0.081 | 0.038 | 0.125 | 0.118 | 0.080 | 0.172 | 0.090 | 0.075 | 0.067 | 0.118
-4 o] | 0.000 0.023 0.004 0.000 0.029 0.059
-449 OPS | 0.035 | 0.04 | 0.031 | 0.048 | 0.094 | 0.127 | 0.105 | 0.129 | 0.050 | 0.172 | 0.076 | 0.141
34 Yol | 0.007 0.061 0.019 0.026 0.099 0.073
-3 OPS | 0.025 | 0.039 | 0.012 | 0.056 | 0.096 | 0.120 | 0.042 | 0.071 | 0.050 | 0.124 | 0.072 | 0.136
-29¢ o] | 0.000 0.048 0.010 0.000 0.058 0.054
-24 OPS | 0.014 | 0.078 | 0.013 | 0.017 | 0.076 | 0.078 | 0.068 | 0.118 | 0.056 | 0.091 | 0.047 | 0.105
-1 yo] | 0.000 0.012 0.057 0.000 0.077 0.082
-19 OPS | 0.208 | 0.226 | 0.090 | 0.168 | 0.292 | 0.282 | 0.352 | 0.377 | 0.111 | 0.289 | 0.139 | 0.282
(& 15) [SET 2]oil Chet H4 ST (7AX[2| HIO|E{Z OPSE OIE3MES ER)
£9 38% E4FAE
SEr decision_tree | random_forest xgb decision_tree | random_forest xgb
UholE3telst | polmgtelst | ol matol | po|matol R | holEatolR | Lolxato R
(0] X (0] X (0] X (0] X (0] X (0] X

-79d Yol | 0.029 0.033 0.077 0.083 0.084 0.046
-7¢ OPS | 0.088 | 0.067 | 0.025 | 0.042 | 0.124 | 0.136 | 0.120 | 0.127 | 0.081 | 0.149 | 0.058 | 0.113
-6 o] | 0.017 0.011 0.066 0.043 0.093 0.052
-6 OPS | 0.023 | 0.024 | 0.005 | 0.046 | 0.095 | 0.056 | 0.047 | 0.050 | 0.042 | 0.055 | 0.053 | 0.069
=59 yo] | 0.000 0.025 0.018 0.000 0.048 0.077
-5 OPS | 0.046 | 0.076 | 0.063 | 0.035 | 0.081 | 0.061 | 0.044 | 0.161 | 0.102 | 0.132 | 0.054 | 0.111
-4 o] | 0.000 0.024 0.001 0.000 0.049 0.024
-4 OPS | 0.075 | 0.065 | 0.008 | 0.032 | 0.050 | 0.104 | 0.133 | 0.118 | 0.048 | 0.129 | 0.087 | 0.107
-3 o] | 0.000 0.008 0.021 0.000 0.047 0.060
-39 OPS | 0.041 | 0.048 | -0.001 | 0.066 | 0.088 | 0.068 | 0.050 | 0.053 | 0.044 | 0.175 | 0.056 | 0.131
29 o] | 0.011 -0.000 0.007 0.023 0.100 0.077
249 OPS | 0.011 | 0.038 | 0.033 | 0.035 | 0.032 | 0.047 | 0.043 | 0.094 | 0.041 | 0.046 | 0.048 | 0.090
-1 Yol | 0.040 0.032 0.017 0.054 0.061 0.111
-1 OPS | 0290 | 0.289 | 0.116 | 0.188 | 0.294 | 0.282 | 0.357 | 0.393 | 0.153 | 0.310 | 0.191 | 0.376
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