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Table 2.1 KBO system of measuring winning rates

year KBO system of measuring winning rates
1982 ~ 1986 (WET*0.5)/G
1987 ~ 1997 W/(W+L). Ties were excluded
1998 ~ 2002 W. Winning rates were disregarded
2003 ~ 2004 W/(W+L). Ties were excluded
2005 ~ 2007 W/(W+L). Ties were excluded
2008 W/G. Ties were abolished
2009 ~ 2010 W/G. Ties were reintroduced. tie=loss
2011~ now W/(W+L). Ties were excluded

(W : number of wins, L : number of losses, T : number of ties, G : total number of games)
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Table 3.1 Data of teams and games

year number of teams of the season G : number of games per team
1982 ~ 1985 6 80 ~ 110
1986 ~ 1990 7 108 ~ 120
1991 ~ 2012 8 126 ~ 133
2013 ~ 2014 9 128
2015 ~ now 10 128
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Table 3.2 Correlation coefficients of winning rate and rsg-rag & rsg/rag

rsg-rag rsg/rag
L. Pearson correlation coefficient 0.923 0.914
winning rate

p value <0.001 <0.001

~ 4 ° ° °
[ ]
® g,
© ° "}' oe
ode g, L]
L]
0 &’
= oo oo # - ®e
S ° ° '.
..

%
™ % 4,

L ]

[ ]
o~

[ ]
T T T T
4 -2 0 2
rsra

Figure 3.1 Scatter plot of winning rate & rsg-rag
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Figure 3.2 Scatter plot of winning rate & rsg/rag
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Table 3.3 Cluster History

ofy

N 2
f

Number of Clusters Clusters Joined Freq Semipartial R-Square R-Square Tie

10 CL22 CL25 17 0.0182 .854

9 CL15 CL21 50 0.0212 .833

8 CL16 11 28 0.0214 811

7 CL14 CL11 65 0.0254 .786

6 CL17 CL8 61 0.0282 758

5 CL9 CL12 78 0.0667 .691

4 CL5 CL10 95 0.0701 .621

3 CL13 CL6 93 0.0772 .544

2 CL3 CL7 158 0.1558 .388

1 CL2 CL4 253 0.3879 .000

Table 3.4 Cluster analysis
cluster 1 cluster 2 cluster 3 cluster 4

mean of rsg 3.956 5.162 4.116 5.059
mean of rag 4.745 5.110 3.807 3.894

number of data in cluster 65 95 61 32
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Figure 3.3 Scatter plot of rsg & rag (The natural numbers mean clusters.)
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Table 3.5 Comparison of winning rates of clusters

cluster ~mean  standard error  test (Bonferroni & Scheffe)

1 0.417 0.0080
2 0.499 0.0085

4 2>1
3 0.533 0.0065 >3>2>
4 0.612 0.0070

F = 67.52, p< 0.001
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Table 3.6 Estimation methods and RMSE

Pythagorean  generalized Pythagorean  logistic probit
RMSE 0.0453 0.0437 0.0394 0.0395
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Table 3.7 MSPR
Pythagorean  generalized Pythagorean logistic probit

MSPR 0.00075 0.00061 0.00084  0.00083
vMSPR 0.02739 0.02470 0.02898  0.02881
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Abstract

In this paper, we provide a suitable optimal exponent in the generalized Pythagorean
theorem and propose to use the logistic model & the probit model to estimate the
winning rate in Korean professional baseball league. Under a criterion of root-mean-
square-error (RMSE), the efficiencies of the proposed models have been compared with
those of the Pythagorean theorem. We use the team historic win-loss records of Ko-
rean professional baseball league from 1982 to the first half of 2015, and the proposed
methods show slight outperformances over the generalized Pythagorean method under
the criterion of RMSE.

Keywords: Cluster analysis, generalized Pythagorean theorem, logistic model, probit

model.
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