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Table 2.1 Formulae for sabermetric batting statistics

batting statistics formulae
TB TB =1B+2(2B) + 3(3B) + 4(HR)
OBP OBP =(H+ BB+ HBP)/(AB+ BB+ HBP + SF)
SLG SLG =TB/AB
OoPS OPS =0OBP + SLG
ISO ISO =(TB—-H)/AB
SECA SECA =(TB—-H+ BB+ SB—-CS)/AB
TA TA=(TB+ BB+ HBP+ SB—-CS)/(AB—H+CS+ GIDP)
RC RC=AxB/C,A=H+ BB+ HBP —-CS —GIDP,

B=TB+0.26(BB — IBB + HBP) + 0.52(SH + SF + SB),
C=AB+ BB+ HBP + SH + SF

RC/27 RC/27 = RC/D,D = (AB — H + SH + SF + CS + GIDP) /27
wOBA wOBA = E/F, E = 0.691(UBB) + 0.722(HBP) + 0.884(1B) + 1.257(2B) +
1.593(3B) + 2.058(HR), F = AB + BB — IBB + SF + HBP
XR XR = 0.50(1B) + 0.72(2B) + 1.04(3B) + 1.44(HR) — 0.32(CS) + 0.34(HBP +

BB — IBB) + 0.25(IBB) — 0.09(AB — H — SO) + 0.18(SB) — 0.098(SO) —
0.37(GIDP) + 0.37(SF) + 0.04(SH)
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Table 3.1 Total variance explained

initial eigenvalues

component

Total % of variance  cumulative %
1 7.239 90.490 90.490
2 0.405 5.062 95.551
3 0.180 2.245 97.797
4 0.145 1.812 99.609
5 0.024 0.300 99.909
6 0.004 0.056 99.965
7 0.001 0.019 99.983
8 0.001 0.017 100.000
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Table 3.2 Factor loading for component 1

OPS ISO SECA TA RC RC/27 WOBA XR
0.984  0.865 0.914 0.986  0.956 0.972 0.979 0.948
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T3 Figure 3.1 AME 7 4459 89852 25 Ae0R JYste] TPo= ek Aol
o).

Table 3.3 Component score coefficient

OoPS ISO SECA TA RC RC/27 WOBA XR
0.136  0.120 0.126 0.136  0.132 0.134 0.135 0.131

T T T T T T T T T T T T
1 51 101 151 201 251 301 351 401 451 501 551
Case NMumber

Figure 3.1 Factor score diagram
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Table 3.4 Number of players per group (final cluster centers in parenthesis)

K G1 Gz G3 G4 G5

3 83 (1.79) 255 (0.30) 256 (-0.88)

4 15 (2.83) 85 (1.45) 250 (0.22) 244 (-0.91)

5 4 (3.80) 37 (2.08) 97 (1.06) 228 (0.09) 228 (-0.95)
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Table 3.5 Mean of batting statistics by groups

name H 2B HR 3B BB BA RBI OBP SLG
G1 143.27 2253 38.27 1.00 92,93 0.322 110.00 0.445 0.635
G 141.56  26.19  24.54 1.32 66.82 0.317 89.08 0.412  0.546
G3 124.17 2230 15.26 1.80 51.71  0.290 66.90 0.373  0.459
Gy 110.55 17.88 6.20 2.02 39.64 0.269 45.17 0.340  0.369

Table 3.6 Player listing of the top 10 BGI scores

rank name year team BGI
01 Sim, jeongsu 2003 Hyundai 4.19685
02 Jose 2001 Lotte 4.03104
03 Lee, seungyeop 2003 Samsung 3.55553
04 Lee, seungyeop 2002 Samsung 3.40747
05 Lee, dacho 2010 Lotte 2.83538
06 Brumbaugh 2004 Hyundai 2.80970
07 Park, ByeongHo 2013 Nexen 2.54759
08 Sim, jaehak 2001 Doosan 2.54640
09 Sim, jeongsu 2002 Hyundai 2.43158
10 Lee, seungyeop 2001 Samsung 2.39747
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Abstract

In baseball, sabermetric batting statistics are used to compare an offensive perfor-
mance of players. There exist dozens of sabermetric statistics, but baseball fans don’t
like the complexity of an abundance of measures. This paper provides a batting grade
index (BGI) using principal component based on eight batting statistics. These are
OPS, ISO, SECA, TA, RC, RC/27, wOBA and XR. We show that how standardized
batting statistics are aggregated and weighted to arrive at a single composite measure of
BGI. Also our result allows for segmentation of players into groups using the K-means

clustering algorithm.

Keywords: Batting grade index, K-means clustering, principal components analysis,

sabermetrics.
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