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sto] A% H AR 1.834F AMESte] Alabsigitt. & o FAIHSE WPDe ulx&= d3FE Lot
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Table 3.1 Descriptive statistics for WPD by year

Year Mean Standard Deviation Skewness Kurtosis
2005 5.067 6.264 2.732 9.800
2006 3.711 6.143 3.848 19.296
2007 3.927 6.208 4.400 25.062
2008 3.939 5.904 3.410 14.356
2009 4.438 5.911 3.341 16.256
2010 4.120 6.096 2.972 10.991
2011 4.762 5.808 3.202 15.372
2012 4.181 6.079 3.426 14.428
2013 4.983 6.532 2.457 7.391

2014 4.138 5.073 3.529 21.974
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Table 3.2 ©lo] 9o W= WPDo|| ti3t 2t29] 7, BF, T2A
2 A7 3 (low)ell &3h= A7 thE 2714 A9Eo Aid o2 Hgto] 2ot

Table 3.2 Descriptive statistics for WPD by rank

Rank N Mean Standard Deviation Skewness Kurtosis
high 3876 4.344 5.838 3.207 14.916

middle 3876 4.616 6.217 3.186 13.462
low 2840 3.902 5.962 3.577 16.857

Table 3.3 77]X 5ol w2 WPDel| tiat B¢, 84, A= 2 J=E et 2dd 7
oA 717y Eo] AZLFH WPDO| g2 A3 FopAlw, FAAE gAsH Eol=<d, 37
AP Eol| W2 WPDe] ¥zl 20% 7= 2 W3slE Ho|thrl 20%S Y7 HA ghkslA] WPD ghel
ZolEth

Table 3.3 Descriptive statistics for WPD by rate

Rate Mean Standard Deviation Skewness Kurtosis
G10 14.836 11.662 1.010 0.521
G20 7.327 5.448 0.749 -0.022
G30 5.663 4.120 0.866 0.551
G40 4.360 3.287 1.111 1.129
G50 3.398 2.799 1.252 1.651
G60 2.688 2.192 1.276 1.714
G70 2.125 1.721 1.062 0.776
G80 1.684 1.249 0.963 0.653
G90 1.230 0.990 1.259 2.252
G100 0.582 0.572 1.717 3.953
3.2. 7|SE zlolo] g F4HEA

WPDel| n]2t g2 dobuy] Aol Am, 29, 37 ABEH 2L A 7 299 JFS 2
AEAS Boto] Aslugiet, F5U5 WPDE ge §o47% 2ol vt BE4e i Es)
£ WAIE7] okl SIFE S5he BEAE) FFS WPD ghow olgatdr). oE 5¥ Aws}
2005, <9171 4, 71ABEo] G302 Aol 3 B2ABe] FES Al 7 2 AP

222 AHgatant. oeb X1l°‘ Ae T mYS A A AXE DA A (3.1)7 2 wHEo] gl
AR BARARgeldth A B1)AA at AE i, f <9 j, wi 4709F k, 283
Yot i1 %, j9A) <91, k¥l 271098 49 WPDE Uehils S84t

Yijk:p—l—ai—&—ﬂi—i—fyk—l—auk, 1=1,2,---,10; 5j=1,2,3; k=1,27---,10 (3.1)

Al A EAREA S e A, S99 AV EL e 1%00A Felsiley, dx AAL
frelgEo] 0.12202 FolaF 5%0lA +elskA] ekttt E}EW TR AAYe Y HHow F
oA gk FENE to 7 FR3T Fof HhEo] e ol¥ujA] BAEAS AAlsten, 12 A
29] FolFEo] 099702 F4F 5% F2lEHA] k7] wf &l HA|
% S 5 thAl o] ¥uiA] EAREAE S A7} Table 3.490d], €9
pFrol 0.002, <0.0012.2 F4F 1%o)A 254 Yelsdct. Alokd &
o F 43 TR S TS /\}“ = B89 Alen] I A3} 2o
t}
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Table 3.4 Results of two way ANOVA table

Source Sum of Squares df Mean Square F Sig.
Order 44.530 2 22.265 6.153 0.002
Rate 4645.655 9 516.184 142.650 0.000
Error 1042.139 288 3.619

C. Total 5732.324 299

frodel sisd 2709 FaF tiste] 5 7 AbolE the HWE o] 83te] AFH k=], 7P
HEAQ o delxl Tukey " ARS8l Table 3.5+ B9 <9 tid tkevla A=
A WPD #ite] <917} 3 (low) 2 @) 7Pg Wka 4 (high), % (middle) <A olth. SHAY 15 4
(high)Z} & (middle)®] Aol Fol5E 5%A SAHLE o314 ¢kktt. Table 3.6 2 7]31
o i v n Z2FEA AJAHE G100, G0 59 «AA T G10, G20+ &3 the j_er_%ﬁ
EAAOR G038t polE Hrt = AV|AYE ] 20% 016}: freletAl HE sletareks 7]
2kol 7k v, G702 G1007HA] gt 7He] 2F o & Fole A& Hokx A71FyE] 70% o]de] HH
HF et 7|dSEN SAACE 7T Aol7t A ke & 5 AUk

Table 3.5 Results of Tukey test on the factor: Rank

subset
rank 1 3
low 3.7306
high 4.3979
middle 4.6421
Sig. 1.000 0.636

*Means for groups in homogeneous subsets are displayed at the.05 level

Table 3.6 Results of Tukey test on the factor: Rate

rate subset
1 2 3 4 5 6 7
G10 0.571
GO09 1.200 1.200
GO08 1.610 1.610
GO7 2.007 2.007 2.007
GO06 2.566 2.566
GO05 3.272 3.272
G04 4.218 4.218
GO03 5.469
GO02 7.065
GO1 14.585
Sig. 0.104 0.148 0.234 0.651 0.248 1.000 1.000

*Means for groups in homogeneous subsets are displayed at the.05 level

3.3. 71058 Aolol gt 5734

Figure 3.1 Table 3.40)A §93} 91212 Uehd €9 9} A7 AR k2 WPDO| Fd3Ee
HoFed, #4240 AAAE &9 i viske 37 kot A7 E mE Wl IgEo
20%°18tQ1 A= 4% H3E Holthrt I o] S 2= ewketA WPD B gke] ashs AHdE &
AT 4~ Qlth
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Figure 3.1 Scatterplot of mean WPD

wEbA "ol 219t A7IAYPEC tiet 7pEAsE 1Ee 4 (3.2)8 2 JARYS 1HT £ 9l
Lo o7)4 W4 Y= WPD, D12 89 97} A4 = = 74
20% olsteld 1, ofy™ 0] 7MiS, X2 A7 ES 242 Au|sic). =5k ZHAAS 8 AMES
X, X5, Xo, X2 TR0 2X 442t Xy = D1D2, X5 = D1X3, Xe = D2X3, X7 = D1D2X3&
o]t
Y = Bo+ f1D1+ B2Da + B3X3 + BaXa + B5 X5 + B X6 + Br X7 + € (3.2)
A2 dAMEE S o] 8319 em 1 A7} Table 3.73} Table 3.8°]t},

Table 3.7 Model summary for regression analysis

R Square Adjusted R Square Std. Error of the Estimate
0.814 0.811 1.90251

Table 3.8 Estimated regression model coefficients

Unstandardized Coefficients Standardized Coefficients

Model B Std. Error Beta ¢ Sig. VIF
Constant 06.339 0.401 +15.818 0.000
D1 00.789 0.233 +0.085 +03.388 0.001 1.000
D2 15.241 0.860 +1.395 +17.721 0.000 9.810
X3 -0.065 0.005 -0.430 -12.200 0.000 1.964
X6 -0.687 0.049 -1.006 -13.895 0.000 8.298

3 AEA FaHEARE AW A AEE AW pF2 p <0.0012 FAZAL FJ5E 1%A
o 5 UERE S, Table 3.7914 & 4= xo] ZRATE 81.4%=E £A UElgTh Ta-
4, 523} 3 AAS 2 VIFS HojFed, gAAEy A3} Agsoln Me4E

o H
X

1%o1A Felstglen, 3709 WSl th VIFS heo] BF 105tk #obs the%
o FAE 9 Ao yehgth =3 IAE Soto] AFRYNAMY AR, FHA, A, 5
< 718 7Sl B AREe 1T o ek 2 A3 29 AL 4 (3.3)F 2

~N
)
]
4>
0
o

W £33} AAASE o838 A/1AYE D7t M 9ol Y Aoz ek

Y =6.339 4 0.789D; + 15.241D5 — 0.065X3 — 0.687X¢ (3.3)
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Figure 3.2 Scatterplot of predicted vs. actual values
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Atk A7AREL 0%74E A% sekaels AdSED) Helzt st 20%E 2T 2]
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Abstract

The Pythagorean theorem for baseball based on the number of runs they scored
and allowed has been noted that in many baseball leagues a good predictor of a team’s
end of season won-loss percentage. We study the convergence characteristics of the
Pythagorean expectation formula during the baseball game season. The three way
ANOVA based on main effects for year, rank, and baseball processing rate is conducted
on the basis of using the historical data of Korean professional baseball clubs from
season 2005 to 2014. We perform a regression analysis in order to predict the difference
in winning percentage between teams. In conclusion, a difference in winning percentage

is mainly associated with the ranking of teams and baseball processing rate.

Keywords: Convergence characteristics, Korean professional baseball, Pythagorean

method, winning percentage.
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