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1.83S =2 Agohn, =z z okl A5 Lee (2016b)ol] ©3FH 198235 20159 2 A7]S o]
23t y9] HA 3 wolAE 29} T 1830:% velgth. slelaels Fele H AR S yo] 2HEA
£ OE AFEL fo]A g 29l %, Davenport2} Woolner (1999)2} Cochran (2008)2] 2371 9l
o AR 19 FHE LTANE 2.040le] oz AT WA £ A gl SEPh W,
@8 AR 4P, AHAS 19 FARAL TR AFZE Lee (2014)7} Aed] HPATE
o] ARl AYDF dAeH s F5H g 'Y FEHAE Zol A AF 48 FHE F O
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Table 3.1 2016 KBO baseball season win loss records

Rank Team w L T RS RA  Wpet Pyth(2) Pyth(1.83) Linear(0.097)
1 Doosan 93 50 1 935 682 .649 .653 .640 .700
2 NC 83 58 3 813 690 587 581 574 597
3 Nexen 7 66 1 852 757 .538 .559 .554 575
4 LG 71 71 2 753 807 .500 .465 .468 457
5 KIA 70 73 1 857 785 490 .544 .540 557
6 SK 69 75 0 786 784 479 .501 .501 502
7 Hanhwa 66 75 3 826 908 .469 .453 457 435
8 Lotte 66 78 0 T 865 458 447 451 .430
9 Samsung 65 78 1 803 869 .455 461 464 448
10 KT 53 89 2 672 927 .375 344 .357 .299

Sum 5.000 5.008 5.007 5.000

Table 3.1-2 2016\d 3=z 2ok 37 FZARE 107) €9 53, 44 U $EL HolFE),
E (Wpct)o] 32 7+ |o] o]d Z|tfg&Eo] 0.50]1 "o 57} 107H°l°§ 57} Hu A5 28 AR
g wElarels 589 Pyth(2), A4 1.838 ARS3 vElagls 589 Pyth(1.83)9] 32 571 F &3}
A HA k=t divetd "] e N of 239 sjetarets S5 ol 47 N/2o] Hrp= B
7ol ¢l7] wfZelth. SRR 1982 HE 20167429 EE HolHE o|&3t] 243 71€7] 8 3
0.0972 AH&3 APFA e Llnear(O 097)] &2 57F At} ks 71€7)9] gake el A
FFAFZ Bl F5H] SAHA 27 ottt ©d EJEPEE}A SES 29U "9 2= 49

o])

Y 0l A 5D TEUE SRY £ 5, 3 AR Y A% Y B ADS o 728
74, RSa€ RAp, RSpx RAAS Z4ZF OB R thait 7101 Jepaets 2 SEY I
1] "t} (Heumann, 2016).
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4 25 AMES gefaeks SF Pyth(2), A4 1728 ARS8 sefaeks S8 Pyth(1.72), A4 28
AREEE A SlEl ALl 58 p.Pyth(2), A5 1.728 ARSSE 2 velaels 58 p.Pyth(1.72), 7]
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£7] 0.097S AFE3E AEI|AEE Linear(0.097) 283 7]1€7] 0.0795 AMR3SE A3 ARY Lin-
ear(0. 079)9Jr Ze BT 6704 2P|, A5 1.722 2013 d2E 201672 KBO H|o|ElE o] &3}
o] 239 T HAHA S gk, 71€7] 0.097 198213 KH 2016 d7kA] 9] tlolEl& o]-§3te] A3 7L,
0.079% 2013dRE 2016d7HA] 9] HloJElE o] &3] 438 Fholrh. AH3|ARH S AT o, A
(1.2)o14] RS—RAt4] (RS—RA)/GE A&t & U SERS] AAATE £Y 5 A+ dl, 19829
FE 2016137129 tlolE & AREaHE AR AAAAIT7E 0.945, FA= 0.948F LFERbA] 2 Aol
+ FHHSE (RS — RA)/GE A3l

Table 3.2 RMSE and MAD of six winning percentage models

Year Pyth Pyth p.Pyth p.Pyth Linear Linear
(2) (1.72) (2) (1.72) (0.097) (0.079)
2013 2.163 2.065 2.112 2.023 2.097 2.675
(1.710) (1.765) (1.696) (1.626) (1.506) (2.381)
2014 3.339 2.877 2.813 2.690 4.086 2.982
(2.616) (2.295) (2.208) (2.276) (3.075) (2.234)
2015 2.049 1.820 1.698 1.582 2.180 1.752
(1.673) (1.656) (1.452) (1.482) (1.842) (1.590)
2016 2.539 2.174 1.841 1.590 3.080 2.250
(2.044) (1.807) (1.504) (1.309) (2.574) (1.894)
2.540 2.277 2.120 2.024 2.957 2.437

Total

(2.016)  (1.860)  (1.686)  (1.676)  (2.247)  (2.010)
* MAD in parenthesis

2013328 20169 A cllo]E1%] B (total) & L p.Pyth(2), pPyth(1.72)9] RMSES} MAD &
= Pyth(2)2} Pyth(1.72)°] wlsi 2ret. 4]0 anma}/\ 2P A= AR & 1128 Aot
o= RMSES} MAD B A= 28 ARS3 2 sjefarets RPHE Ioh =3k A7 Ry v
5 449 589 Fol S8 I dvke AE 243 «l F2 AAS 7ML QA detarEks B
Ht} RMSES MAD B5F =t} o] ApdL s =
= s AolAw F2 %‘—%*%1 57 A% e of

Table 3.3 2 yleluzts A (p.P 2
T ke A ge dxdE 47 %7@@ HAAS 2= <fvshed, 2013958 2016704 A=d
HAAS gk 1.89, 1.57, 1.76, 1.682 7zt Uepydth. E3F vlag 98] AR A gro= 20139
FH 201637049 & HAA e g 172, B IHA e 5‘4?‘%]# & 1.83, 7% Haskd A
28 Fusto] w3k HFAoR 163, 1.72, 1.83, 1.92, 2.00, 2.099+ 22 6715 A&sidnt. x4 29}
17285 AR8-3 pPythe] A2 e FAFS9] A9t ﬁow Hlla #1el Table 3.29] A3& o
A ARSI S 2 A3 QA dlolE (total) & B AREShE A-Folle Al gkl 1.8391 B9t 7
RMSES}F MAD gke] Zgkth. o] AHd-E s wlolef el Ao I:H SHe 9 AR g 17290 A

°ll 71’4 RMSES} MAD gre] 2o ejehe 443} 5] ehetth. of9} ZE‘% e dx U v
of &2 AEoE At FESoF & & shupe] A2 A vlEaERs By X5 gholl et
RMSESF MAD 3o} ®ish7h 34 otk doltt. 20135 201613744 ﬁxﬂ dlelBl S AHE-she 2
ol RMSE 7|&o= Hu 7hg 22 gt 2 ke Aol 0.239 ot webd yghs dnb o s B
& ARSIl 174 2.0 Abelef ghs ARSEHE A vlERaeks 5§ RMSES MADS] gt
< 2 Aol7F A dethal & 5 ATk
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Table 3.3 RMSE and MAD of pairwise Pythagorasmodels

Vear p.Pyth. p.Pyth. p.Pyth. p.Pyth. p.Pyth. p.Pyth.
v =1.63 v =1.72 v =1.83 v =1.92 v = 2.00 v =2.09
2013 2.263 2.023 2.006 1.988 2.112 2.115
(v =1.89) (1.889) (1.626) (1.543) (1.571) (1.696) (1.756)
2014 2.726 2.690 2.699 2.745 2.813 2.915
(y =1.57) (2.309) (2.276) (2.237) (2.204) (2.208) (2.247)
2015 1.671 1.582 1.558 1.608 1.698 1.842
(v =1.76) (1.493) (1.482) (1.471) (1.461) (1.452) (1.496)
2016 1.633 1.590 1.627 1.720 1.841 2.010
(v = 1.68) (1.244) (1.309) (1.388) (1.451) (1.504) (1.605)
Total 2.100 2.024 2.003 2.045 2.120 2.242
(v =1.72) (1.714) (1.676) (1.648) (1.660) (1.686) (1.764)

* MAD in parenthesis

log(W*/L*) = vlog(RS/RA) (3.3)

1 2013d-e 1.89, 2014d<l 1.57, 20150 1.76, 2016:d<l 1.683} 23
2 setaets 582 F4 Aol 71 22 RMSE ghe Ale 2t
$ e A3 uAdHS veugs 53 2 g AL 3 1.83S
MSESF MAD & HojErh AaHoes BE Ard QlojA *=2
MSES} MAD Zro] o &8-S < 2= 9it}. o] ARz HE & 4~ 9
2 SE HAAAS g Aol ﬂ‘)r Sou & £ glglon e
83 A7gldoz Ak, Table 3.49] ﬁqw Zo] HAR4 gt
o] &3te] A mElN A SES ARSI & T £ A3 Yehdoie
ks % ARgBhE Aol HAlolghs B2 jlom su2 HolHE AEA7 R
A e 22 # A= Aot Iy aFA 2 A} 1.832 AHgste] 73 RMSES}
MAD$] 22 2 Zo|7} WA g A2 k5w o9 22 Z8°] Heumann (2016)©] FFIA|
2 AN A= ghe] Algofl et Al et
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Table 3.4 RMSE and MAD from two Pythagorasmodels (2013-2016)

Year Method RMSE MAD
Pyth(1.89) 2.023 1.577

2013
p.-Pyth(1.83) 2.006* 1.543*
2014 Pyth(1.57) 2.811 2.349
p.Pyth(1.83) 2.699* 2.237*
Pyth(1.76) 1.817 1.656

2015
p.Pyth(1.83) 1.558* 1.471%
2016 Pyth(1.68) 2.164 1.782

p.Pyth(1.83) 1.627* 1.388%
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Abstract

In baseball, estimation of winning percentage is critical and many studies for this
topic have been actively performed. Pairwise winning percentage estimation using
Pythagorean winning percentages of individual teams against other individual teams
has the property that the sum of estimated winning percentage totals must be a con-
stant. In this paper, we consider two types of pairwise estimation including linear
formula and Pythagorean formula to the Korean baseball data of seasons from 2013
to 2016 under the criterions of RMSE and MAD. In conclusion, pairwise Pythagorean
methods have the smaller RMSE and MAD than traditional Pythagorean methods.
We suggest the optimal pairwise Pythagorean formula with a fixed exponent. Also we
show that there are very little differences of RMSE and MAD between variation in

exponent values.

Keywords: Linear, MAD, pairwise, Pythagorean, RMSE, winning percentage.
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