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A Baseball Batter Evaluation Model using Genetic Algorithm
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Abstract

In this paper, we propose a new batter evaluation model that reflects the skill of the opponent

pitcher in Korean professional baseball. The model consists of evaluation factors such as Run Value,

Contribution Score and Ball Consumption considering the pitcher grade. These evaluation factors are

calculated as different data. In order to include the evaluation factors having different characteristics

into one model, each evaluation factor is weighted and added. The genetic algorithms were used to

calculate the weights, and the data were based on the 2016 records of Korea Professional Baseball

and the salary data of the players of 2017. As a result of calculation of the weight, the weight of the

Run Value was high and the weight of the Contribution Score was very low. This means that when

calculating the annual salary, it reflects much of the expected score according to the batting result of

the batter. On the other hand, the contribution score indicating the degree to which the batting result

contributed to the victory of the team according to the state of the economy is not reflected in the

salary or point system.
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[I. Preliminaries
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Fig. 1. A Batter Evaluation Model[2]
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Table 1. Run Values[6]

Item Run Value Item Run Value
Triple play -82.439 Hit by pitch 11.7775
gtrr‘ii‘:“gm third | 7 9415 | Walks 10.8535
Double play -29.925 Intentional walk 6.258
Home run 50.449 Stolen bases 7.217
Triple 40.3305 Pickoff -10.829
Double 29.3055 Sacrifice fly -2.7615
Hit 16.3415 Strikeout -10.1605
Error 11.606 Caught stealing -6.797
Sacrifice bunt —4.4905 Out -9.352
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Table 2. Win Expectation Values[13]

6th Inning Top

Out Runner -5 -4 -3 -2 —1 tie +1 +2 +3 +4 +5
0 000 0.031 0.057 0.102 0.191 0.302 0.484 0.660 0.802 0.891 0.935 0.967
0 100 0.053 0.093 0.156 0.260 0.386 0.558 0.714 0.835 0.909 0.948 0.975
0 010 0.058 0.101 0.174 0.282 0.426 0.597 0.746 0.855 0.919 0.955 0.981
0 001 0.065 0.113 0.199 0.312 0.476 0.646 0.786 0.880 0.931 0.964 0.988
0 110 0.094 0.154 0.242 0.363 0.499 0.652 0.781 0.875 0.932 0.963 0.984
0 101 0.103 0.169 0.270 0.396 0.551 0.702 0.821 0.900 0.944 0.972 0.991
0 011 0.109 0.183 0.287 0.429 0.584 0.729 0.838 0.908 0.950 0.977 0.992
0 111 0.166 0.256 0.369 0.501 0.637 0.761 0.857 0.920 0.958 0.979 0.992
1 000 0.020 0.039 0.072 0.153 0.254 0.441 0.628 0.783 0.880 0.928 0.962
1 100 0.031 0.057 0.102 0.193 0.305 0.486 0.662 0.803 0.892 0.936 0.967
1 010 0.034 0.062 0.114 0.208 0.331 0.513 0.684 0.817 0.898 0.940 0.971
1 001 0.040 0.074 0.142 0.242 0.395 0.577 0.737 0.850 0.914 0.952 0.981
1 110 0.051 0.089 0.151 0.253 0.374 0.546 0.704 0.829 0.906 0.945 0.973
1 101 0.059 0.103 0.182 0.291 0.442 0.613 0.760 0.864 0.923 0.958 0.983
1 011 0.067 0.120 0.200 0.322 0.468 0.632 0.770 0.867 0.927 0.961 0.983
1 111 0.093 0.151 0.235 0.347 0.479 0.634 0.768 0.868 0.927 0.959 0.982
2 000 0.014 0.029 0.055 0.131 0.223 0.412 0.606 0.769 0.873 0.922 0.958
2 100 0.018 0.036 0.067 0.148 0.245 0.432 0.621 0.778 0.878 0.926 0.961
2 010 0.020 0.038 0.075 0.156 0.264 0.452 0.637 0.789 0.883 0.930 0.964
2 001 0.020 0.040 0.078 0.161 0.272 0.460 0.644 0.793 0.885 0.931 0.965
2 110 0.026 0.049 0.091 0.178 0.285 0.468 0.648 0.795 0.887 0.932 0.965
2 101 0.027 0.052 0.096 0.184 0.295 0.478 0.656 0.800 0.890 0.934 0.966
2 011 0.030 0.059 0.104 0.202 0.312 0.491 0.664 0.803 0.893 0.937 0.967
2 111 0.036 0.070 0.122 0.221 0.337 0.514 0.681 0.814 0.898 0.940 0.970
Inning End 0.026 0.038 0.060 0.138 0.238 0.451 0.618 0.756 0.863 0.924 0.948
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F5 SHER e AkRotk
Grade Percentage Weight Reverse—weight
. 1 0~4 0.817 0.023
Table 3. Average Pitches per Game[2]
2 4~11 0.541 0.052
F(;”;Z‘Z 1 ol 3| 41 56| 7] 8] o 3 11~23 0.376 0.069
4 23~40 0.230 0.085
Average | o5 o | 451 | 40.8| 34.8|30.3 | 29.1 | 23.0|28.0 356
Pitches 5 40~60 0.129 0.129
6 60~77 0.085 0.230
B A9 AR ES At £ 39 B4 5HE e 7 77~89 0.069 0.376
FTrE o]&dtt oE B0, BV} 169 78 HUE 5 8 89~96 0.052 0.541
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E}Z]—E 3‘17],6‘]— u;H E/‘ ],%_ ]% qu}___]:ﬂ 7]041:}4_/':;):'_ 4T #2 with annual salaries

42 bat <- read_excel{"batter2016.x1sx")
7]%HHX40 OL’,/] %}E "E‘ %9] %}E’%‘ 7]‘%_:]'. Z[: 2)\1;]_ Oo]:'/] %}Eoﬂ iz sal <- read_excel("yearsalary2017.x1sx")
45 dt <- data.table(sal
el b s At oo gl deiie e d6 sa1 < didrime — e8]
_]_g_-]_ul_ jg df <- merge(bat, sal_[,c(1,4)], by="Name")
A 2.3
1o T

49 dfo < df[order(-df tMONEY), ]
50 dfo200 <- dfo[1:200, 1

52 ¢5 <- scale(dfo200%cs, scale = T)
53 rv <- scale(dfo2005iRv, scale = T)
54 bc <« scale(dfo200%8C, scale = T)
55 obs <- scale(dfo200iMONEY, scale = T)

57~ f <- function(x) {
. . . 58 sim <- cs*x[1] + rv*x[2] + bc#x[3]

IV. Calculation of Weights of Evaluation 59 “sart(sun((sin-obs) 2) nron(dfo200))

61
Elements 62 1b < 0; ub < 1.0
83 GA <- ga(type="real-valued”, fitness=f,
64 lower=c(1b,1b,1b) upper c{ub,ub,ub),
65 suggestions=c (0. 333 0.333,0.333))
el 7 Briass 01%6}04 ERxte] Hrp e -

(Batter Evaluation Score)& Atel= 42 tha3k £t
BES=0,CS+0,RV +a3BC

7 B7Ee2] A AVEhE o, oy, age F &

Fig. 3. R Code for Genetic Algorithm
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-- Genetic Algorithm ---—————-———---—-—

GA settings:
Type
population size
Number of generations
Elitism
Crossover probability
Mutation probability
search domain =

x1 x2 x3
lower 0 0 0O
upper 1 1 1
Suggestions =

x1 x2 x3
1 0.333 0.333 0.333

GA results:
Iterations = 100
Fitness function value = -0.7204435
solution =

x3
[1,] 0.0423503 0.4010507 0.259834

Fig. 5. Result of Genetic Algorithm
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—- Genetic Algorithm ————————————————--—-

GA settings:
Type
Population size
Number of generations
Elitism
crossover probability
Mutation probability
search domain =

x1 x2 x3

lower 0 0 O
upper 1 1 1
suggestions =

x1 X2 x3
1 0.333 0.333 0.333

GA results:
Iterations = 100
Fitness function value = -0.4284113
solution =

x1 x2 x3
[1,] 0.02243318 0.4963026 0.4137324

Fig. 6. Result of Genetic Algorithm
(CassPoint)
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