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2013 WBC(World Baseball Classic)7d7]¢l thH]
gt AT E-H T NC tho|=29ke] 5474 oivt
/] AEEM ool AAFEAYcw s d=9 H4
gagl Zlo] gelA] 34 AlE sigithe dERE
C”"/H oltf &, 2013). 0154 Zo] AEEA L duje
7714 SEE H g 8o = QAH I 9)
1528 2007 A8 ) 20081 FH3gF, 2009).
E3} ol gt "J ]a e OHL??_’%OHH WAsE B
oA B8] glo] AFA A
sl = I_'TLZ} ‘Jr‘:/}‘/‘—o—”% 255 vl = Ale]
HHEZA olgtal F-Et}, o] §oj& 1971 AgH v]
o oA #3]9 (Society for American Base-
ball Research) W& 2AE mHA] SABRE} ] 3H AL
AH AlEE ol B3¢ 15t B2 U °¥
T715S B8t HEHQ offol &5 ;}X‘j/\lﬂ% d
< ot oFEAIY Ao 2A A7) A
O A2 off BATA WHE die &ololt
(Costa et al, 2008; A=A, 2011). ol gt v|=¢]
AlelwEe] dAF3let He AFEE|7} ShaefA
20139 69 19 SFobtd 83 (Society  for
Korean Baseball Research) @ o] &2.2 FH¥ At}
ol ZA MelHu|Eg]Ho] Fraixl AV vl T2
o wlolA g 1(MLB) 307 79 & 7H4 7hdet #
eFWE oz et 4Lﬂ A ﬁ*EAlZoﬂ %1%01
A AT A r)r% z_]‘]o]
2003). MLBe] 2=
Aell 719k Tr**-?jéﬂ 7=
FE Fego] 24E w31
2000 5E 43 A% PostAl el
< st Fl2TEE AYE vt
¥}, o] A= A7|EHE o
A st & AlolMEe A7 s sl7] wfoltk
(Thorn & Palmer, 1984: Total Baseball, 2003:
Levernier & Barilla, 2006: James, 2008).
ojg} Z& Aol Er|~d FAA WEE MLB““
of gl KLB(ZHZZok) X e 7714
2 544 dZS2gdEd] #dd AFEo] v
AATHH A A3]d, 1995: %"J*—W)r “ /1\:1
1996: &A1) &, 1996; 21, 1999:; #S71, 2002;
AsU, 2003, 2947} 285, 2003, 2004 2005a,
ozl AL, 2005, 2006a, 2006b: A,

o L
o
&,
1.:_] (
>
e
Ot
rL

HE“
_E
g
<l o

ST EZ ok PostAlE AEEY 9 ZEF 93

£

2007: A 5, 2007: ¥, 2008: SN HA
71, 2008: ARAM 2 gk, 20100 AH714, 20115 F
do ddE, 2011 %ﬁ“ﬂﬂr 271E, 2012 AFR
% HY=E, 2013).
AFJNA LRFFARE o] 85t] dSHAS 28
g5, 3l o =Ee2 v 2A4E 5 3 =
]—f‘@}ﬂtﬂ A48 oAg 7 FAA S A S
FolA iiok?"vﬂ*’“"ﬂ/ﬂ 7Pg WISl AH-H
,\)\% 571" A9 3]HE4 (Linear regression
analysis), 34574 (Curve Estimation), 83

124 (discriminant function analysis), 2A A8 3

H—Q

54 (logistic regression analysis, Daniel, 2005),
FAE 3)AEA (Principal component regression

analysis), FYUFE4 (Classification tree analysis)
I H 2ol WIHsHAl AR = B4 24 (artificial
neural network analysis)s< & 4 JTHA AT
eZ, 1993; a3l FEl%, 1998 FEZ, 1999;
AAE 2001 3R} o) A= 2003 29 =&
ZF, 2005b; ol9E, 2007: AMFA T, 2010; wjA
5. 2012).

o] Fz} o] ofol] AAZ HePAFr} thFet HA
A HAL AN G G AT FAME Tt
I AERE o] &3 AF(AZA, T 2010)7F UL
W 2 dFete] & Aol TSR AR tEn,
Az EHO] Az gzt & g1y EEHse
PostA &= A& g gﬂr e X Hes MFs ol
1 PostAl oM el 93 gl o= O]—rﬂ st
ATk, mEek F7HQd 7@?(’*
N 7A71E A 2= 7401] H] 3 de %
A 3dsA, TH 4SAZ %1335]71 ol Fra-g
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PostAlZ 713t Wel 7 @7]4d<l
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AZ0YE UE A% 4% BeYG] FE PS4
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94

= I
ANZA - FF

E 1. 24l
EoE 71&g el O RIC Et)) F&H0l
P z Fpe Pol S(FFAH A ERA), Ao, Fol, slet), Fekel, 9 &,
0 PO, g W9l 5414 % ek, A4, WHIP, A3, Ak g AT
S BHE, Bl 54, 2R, o FE, 4wl £, TE, B, B, L
T PO, ;}ji] S, £%, AT, B, 2R, B0, £308, OFS, )
e AT, AA, 24 2R43E, PSN 0. =
e KS Baagl A%, A%, 9y, 54, A5, 58
gl & AWA 7S AA & F sl o] H e due] PostA| 2717t A8 A& 2P0} PO 22]1 KSel ¢
AFEHL Aol zpol7} v|HZ & k9] PostAlE & Z1AAFO|H ZRoby FHFA|Eo] BUHSY 48
FollA] o 7] ofd SIS o HF YA A PostAl&el| &8l Ert. PostAl&E £PO(H 1A
salokats, ojd 7]&Y 9L o Bl st E W & 3,494), PO(F Zdolex sAtet A AE29]
HEA S of|A] Moﬂ A & glths A, 43 A, KS(EHol ez gAte AtAlE 19 © 3t o]
Y S ol& " 5 HE ks & F o] o] Tk A A)z AR,
Ao &3} 2A% o2 ot Oﬂ%LtH*H =3 A5 FPO(EZH01 L2, 1989-
20124), PO(Zd°] X, 1986-20124), KS(3=r
Alglz, 1982-2012%) 7719 A& ©3t sl ©o] 4
o Juhd 717180 E Auldh(E 1),
H ool BAd] Algd BAH0I (R 2)E &
o171 At PO, PO, KS9lA 7158 W& 7|22 MLB(M5X
2ol oA AF23AY SABR (Society for American
oA 2okt AHAqtElart g o9 Baseball Research)ol|A #|A| g F24lol <& HAH
T 2. 72Yody Aol MDY
9l Fguiel A H] 31
ol & (A% x9>/ﬁmw ERA(H T34 4)
WHIP (5] QHEF+ T AMTE) /7o) oY FEEH &L
A} 47 SIEAD T+ T4 B2 2yl5] &
P )A} 47 AT/ SRR St HeFE 2o
27y (QPEF+AAL )/ (EF+4A -+ 8] H]) OBP
& STEYENE AVG
AR GAUT AT/ BB/K
opPs AELg + 58 FA7} 252 2S
e} e o] FEFx2 + AFEX3+E x4 TB
Fers FEy/ERE SLG
=% e Aetg - Eg ISOP
e #5 EAER)(EUET) PSN
el g bR /ERE RBI%
e=3 EF+ER FATL B2 FE
BE AR FHIt SRS 2L
T ATE EF( =T+ SBP
AT 47 + AT 2S A HE 5
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E 3. ME7F M-St Sofof| oxle dE (E9: %, n=51)
dirh CALER I D PN L Al
ol & 745 255 0 0 100
AlelB. 62.7 373 0 0 100
WHIP 549 431 2 0 9%
AR 392 51 98 0 9.2
. &4 392 471 9.8 39 8.3
AL 47 215 471 216 39 746
I ket 11.8 60.8 235 39 726
ol 235 471 176 118 706
2z 15.7 51 294 39 66.7
oJepA} 118 333 39.2 157 451
= 66.7 314 2 0 %1
OPS 255 706 39 0 9.1
e 529 412 59 0 %1
A 412 51 59 2 ()
o] % 294 60.8 78 2 9.2
i PSN 294 588 118 0 882
JeHE 215 54.9 157 2 824
& 373 392 216 2 765
A FE 216 549 216 2 765
e 216 549 157 78 765
THEE 11.8 64.7 235 0 765
125 176 29.4 37.3 15.7 47
2] 64.7 314 39 0 %.1
SH-354 e & 64.7 314 39 0 9%.1
E4 588 353 59 0 %1
- ks 51 431 2 39 %1
ok 529 392 39 39 9.1
=2 176 66.7 157 0 84.3
7164 ERNTE 255 588 137 2 843
= 157 451 294 9.8 60.8
47 314 431 235 2 745
[ A} 47 137 49 333 39 62.7
Akl 78 51 294 118 588
A} 137 353 392 118 49

th. 1B o] 3E& 23l (logit) O.2 WSHIH 259 o] 7}
ek @AV QlolA, SR 24 #AE HAE 9

@"T‘[ln( 1 fp ): 0y + 6,7, + Bymy + Byay +o+ B3, | 2

=5
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meb o] 2ANF LS W AAR2NF @
o 2% Ghe SR $A p A AAF ol
g £ SEol3 829 1t 2 JU &9
A 9% FBolm2 $ :

=

ato] ANkt A3t logitgtel
o] =t Bolth Agrestl, 2002, Hosmer, &
Lemeshow. 2000; A3, 2005). €22 AFAA
W4 (artificial neural network analysis)$] 9z
= Q7o gF(learning) < &3tol, T &= 3
ate A9k 2ol o] & AFE Y gFE ARE o] &,
7V HA Y Adns E—f}ﬁ*]ﬂ I, 2R AR B
o 1 <59 7"4 &3ate, d’d 2BE =EH st
= Aot & oﬂ:rL/] A7 TFEE 4835 (input
layer), 243 (hindden layer), ¥ Z(output layer)

o2 PAHY g1 7 & 2 ¥ 7o
(neuron, AAA¥E)E & Aok, ¢
o] A= (7 AHR) g we

Aol A9 A (L=w X, tw,X, +Fw,X,
wE7kEA) o2 94, o] gl AdsE (7
AlE)o] BAskE R, Hhdje] 75 vl srt dnt. o

A3 #o Fxs Sz 9 SyF Ay HYy
(0<85<1, —1<8<1)E FHF=ZE LE F¢ S=

I —-1I 1+e”
A% BER 5= S 7} A En. Feese
o4 weonnE o ATES A2 A%
A% Wee Uiy BENGT 953 O ik A5E
o 7HgA AL T2 At ¥EEA ATk 7
WP 29 go] BT HE go ANSE 2xEY
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A (t=2.954) 0 2 YElton E—E—
E3A A= 7@ ARl = FrE G
ol &, el 7MF 2 AolE BHYlx, 1 ot
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E 4. ZPO 52| ® vs TN o I Hlw U HaEA (1989-2012\3, n=44)
= El A B A} 2=
S A5 R e ¢ b oA
Ho} & 284 134 435 249 -332 002 - 558"
WHIP 1.24 284 153 406 -271 01 - 482
Alolr. 1.10 700 19 402 551 000 606
Foly 274 932 2%.6 9.37 269 789 042
e} 1125 409 1177 125 -415 630 -069
49 v <te} 246 125 215 115 -3816 419 -.166
A% 9.09 6.25 136 6.35 -2.30 027 -38"
b Rd) 186 161 2.86 1.89 -1.89 066 -304°
YA} 47 102 560 130 7.20 -143 161 -213
Ak 1868 70 1873 78 - 020 934 032
A G| AT 578 311 713 339 -1.38 175 -249
Eh& 273 051 238 047 2.396 021 4747
B} 101 368 9.7 359 120 905 018
A7 198 96 190 95 284 778 033
o] 455 281 2.86 250 212 040 202
AHEE 27 55 45 74 -92% A7 -156
B S]] 286 1.89 1.86 161 1.891 066 324
B e} 12 156 336 181 150 141 261
=28 353 063 306 056 2622 012 4747
JeHE A15 091 325 085 3368 002 565"
THEE 141 069 087 051 2954 005 469
OPS 768 137 631 132 3370 002 571
PSN 193 151 135 1.38 1447 155 212
== 151 77 991 7.02 2311 026 385
e = B} 136 6.99 9.05 6.32 2.286 027 377"
TR EI5A 287 146 19.0 133 231 026 382"
& 137 059 084 037 356 001 584"
PR AR 155 171 2.68 1.89 -2.09 042 -.290°
e A 991 702 15.1 77 -231 026 - 384"
A=t 2.05 1.76 182 1.44 470 641 015
7154 =2 E 556 361 497 321 574 569 -030
=23 143 1.50 148 1.40 -.109 914 077
A} 47 130 721 102 559 143 161 213
A7sE el 187 78 184 6.56 146 834 -020
AR AT 713 339 579 310 1.37 178 249
Ee 2.129 373 1432 461 5092 .0001 667
B 1.794 562 1.243 610 3227 002 539
Szae 54359 43 372 542 320 2.868 006 473
§ i Sl A79 141 364 150 2619 012 308"
AT 7158 035 016 034 016 26 82 01
A75E 190 105 145 089 1542 131 256
] F3Ay 5505 824 3827 830 6.725 0001 820"
#P < 05, #+P < 01, #xp < 001
E 5. ZPOXQ| HME] 7|Fof| 2 MEM(T|EPAHOl vs SE)
I~ =2
5(}% _ =Y
A WS A4 71F AE7} 71E
e 6677 707 707
B 539 566 547
54359 4737 473" 496
Fug 398" 308" 308"
7158 041 -028
ATtsE 256
23 820" 826" 8327

*P<L 05, #+P<.01



# 6. PO 52| & vs Tid

g 7t

@ILZOPT PostAlE APEA 2 dZmY

(1986-2012'4, n=58)

= o] =
= Bl Nz €l A} 2=
S A712ue) SR Y ¢ > AT
Ho} & 273 145 441 134 -459% .001 -707"
WHIP 124 25 153 23 -4.689 001 - 624"
Alel® 138 1.08 66 77 2936 005 469"
Ftold 4042 103 39.40 10.8 368 714 057
e} 1677 487 1725 475 -382 704 - 052
749 v ete} 348 126 39.9 122 -1567 123 -.204
A4 133 9.16 188 7.02 -2.591 012 - 417
b Rd) 262 323 421 214 -2.201 032 -344°
T AT 163 767 1997 723 -1.867 067 -252
gakr 281 11.2 2%.1 97 703 485 115
A G| AT 64 45 82 26 -1.79 079 -371"
X3 272 036 232 036 4170 001 564"
4 147.3 403 147.0 406 026 979 -002
dF 274 883 2.3 86 497 621 058
o] 721 387 555 375 1655 103 224
AHEE 107 1.03 A 55 3.329 002 234
g S]] 421 2.14 262 323 2.201 032 3437
- e} 619 188 489 229 2.352 022 3107
=28 358 038 305 046 4689 001 626"
JeHE 423 067 319 077 5508 001 685"
THEE 151 049 087 055 4739 001 617"
OPS 781 093 624 114 5621 001 699"
PSN 312 1.74 2.13 224 1.876 066 284"
== 21.3 743 145 9.26 3111 003 442"
=522 2 196 6.57 138 9.12 2776 007 421
- h EI5H 409 139 22 184 2959 005 A436™
& 133 034 001 048 3708 001 618"
PR AR 321 2.83 2.93 1.83 440 661 -003
- A 1441 9.3 21.21 7.36 -3.09 003 - 443"
A=t 383 2.99 297 268 1.157 252 181
7154 =2 E 621 307 584 34 433 666 110
=23 1.82 1.40 129 132 1.013 316 125
AT 19.83 723 162 766 1.852 069 252
Aed 27 264 9.90 2.0 111 -58 559 -111
AR GAT 808 265 641 453 1.709 093 365"
59 2.060 50 1.430 303 4920 .0001 698
B 2657 624 1.637 874 5117 .0001 644
Szae 54-354 1.094 308 733 A72 3447 001 530"
" N Sl 293 283 216 1.83 3.080 003 4427
duiA 7152 206 084 197 079 384 02 093
ATy 286 072 228 116 2.294 02 389"
R 6619 919 4535 1411 6.625 0001 825"
*P< 05, #+P< 01, #=p<.001
E 7. PORQ| pipEl 7|Fof mE MAUEM(T|eYdHel vs SE)
e 5
B AA W EAH 71F AE7 71E
59 698 7257 7257
ElE 6447 6617 599
£4-359 530" 5307 552
FHg 4427 4427 4427
7158 .093 167
ATtsd 380
23 8257 852 859

*PL 05, #+P<.01
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74101]*1{— 371 71l A BT AAQ Aol of5 7 FEY HH| e (£ 8)d & Yyehjon feju|gt A}
Aoz JehgAwt AR} 7% (r=.859"" )4 T o7} & BJEL2 AolB(t=5.79), E}H&(t=4.86),
¥ 8. KS 52| 8 vs 1™ g 7ol ¥ 2 AREA (1982-2012'3, n=60)
2= €l bl El A} 2=
S %9 A7) He) LR g ; N
ol & 265 131 411 142 -4.15 0001 - 556"
WHIP 123 214 1.44 241 -363 0001 - 453"
Ale|H 1.90 1.03 57 728 5.79 0001 637
Ftold 514 11.0 50.2 113 433 663 058
g ela} 2114 482 2165 448 - 427 67 - 057
£y bil) = 416 124 469 10.7 -1.77 081 -.264
2 156 891 22.3 757 -3.14 003 - 413"
&4 317 2.14 380 2.12 -1.15 254 -244
A} 47+ 2.1 820 24.6 793 -122 229 - 087
2k 336 128 333 133 157 122 156
A G| AT 619 278 808 289 -258 012 -282"
253 255 039 223 031 348 001 507
B} 1854 39.1 1849 417 045 965 019
JFE} 340 842 315 9.07 111 273 186
o] FE} 810 348 6.00 264 264 011 3117
A 93 9 87 1.14 25 806 080
g +d 380 212 317 214 L15 254 212
B e} 632 166 538 20.0 1.99 052 303"
28 342 040 305 037 365 .0001 493"
e 37 064 312 054 38 .0001 555
THEE 117 039 089 033 293 005 4447
OPS 713 098 618 083 406 0001 562
PSN 206 570 155 722 307 003 368
4 25.33 7.60 17.63 9.86 339 001 4437
=gz B} 2343 7.09 1633 894 341 001 4647
B h E54 877 146 3397 188 341 001 454"
& 129 037 084 034 486 0001 6417
PR 22 360 2.13 527 2,07 -308 003 - 374"
A3 1763 9.86 25.33 760 -339 001 - 459"
=2 517 388 420 227 118 243 167
7159 EEATE 593 240 606 214 -21 831 043
=27 3.14 159 2.70 162 1.08 284 123
AT 2457 791 223 838 1.08 286 127
Aed AR 3333 133 3363 12.8 -157 122 -192
AR FAT 807 29 624 278 250 015 33"
Y 1.905 389 1.346 319 6.085 0001 661"
ElE 2.059 639 1432 677 3689 0001 526"
Nzeel 5435 921 3% 539 400 4055 .0001 538"
Aoy 2 FHg 560 168 416 122 3820 .0001 478"
enaT %9 141 063 144 047 -214 831 004
Ated 350 106 279 106 2502 012 331"
233 5936 825 4156 967 7673 0001 803"

#*P<L 00, #+P< 01, *#pl 001
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SLE —’5—%
o A4 W EAA N AR} NNFE
T 661" 666" 688*
B 526" 546 549
54359 538 538* 559
B 478 478" 478"
7% 004 150
A7sd 331 335
=34 803 817 861
*P < 05, *+ P <01
E 10. o328 AN
1=K ZPO PO KS
vy VEE 2473 A58 2377 A58 2477 A58
EAA 420 df4, 467 di4, \?:59.3  dfs,
2% 9% 7%
712(4) p<.001 2% p<.001 81.9% p<.001 86.1%
| A7} 24138 dfs, 44T dEs, 2602 df5,

: 90.9% 89.7% 88.3%
2y 71%(5) p<.001 ? p<.001 ? p<.001 ?
A7) 213871 dE, 460 dE6, ?:599  df6,

90.9% 89.7% 91.7%
B122(6) p<.001 ? p<.001 ? p<.001 ?
EA7 \?:539 dfd, 550 dfd, 586 df5,
97.7% 91.4% 90.0%
o]g} 712(4) p<.001 ? p<.001 ? p<.001 ’
27 A7 v?:61.0 df5 x:511 df5 v?:584  df5,
’ 100% : 87.9% : 90.0%
2] 712(5) p<.001 ’ p<.001 ? p<.001 °
S| AEA
. A7 518 df6 2552 di6 2596 di6
73 0, 0, 0,
° #(6) p<.001 H% p<.001 81.9% p<.001 B3
ROCZAo}e) ROCZA -
R R |
A 7 100% ot 2 93.1% 22 1:1.00 93.3%
715(4) <2 1: 1.00 +2]1:976 a2 100
s 2 1.00 sul2:.976 '
_ ROC3Ado}el ROCEA _
UE L am w7 ol 7 rocersl 2
A7 100% 30 =2 1L 3%
o 71%(5) %2 10 1.00 0% %2 1:1.00 8% 3(1)13 ) 1%% o83
- s 2 1.00 5w 2:1.00 '
ROCZ2 o2l ROCHA
. ROCZFAlo}ef HA
A4 a4 100% ol a4 96.5% %2 1:1.00 100%
H(6) <+ 1: 1.00 +21:1.00 2 1.00
e 20 1.00 el2:1.00 '
Wol&(t=-4.15), OPS(t=4.06) FEr&(t=3.85), 1AM Aol 7} glith. et 7 7ed AR FE
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A2 JgY zols Hgow g oee 54 9 3 3, M 7 B Yol sEH MY e 49 2
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Performance Analysis and a Forecasting Model for The Short-Term
Series in The Korean Professional Baseball League

Jin-Seok Chea, & Jong-Kook Song
Kyung Hee University

This study has been conducted to develop methods and techniques for the analysis of data related to baseball
performance using the winning and losing games. The purposes of the study were to examine differences of athlete
performance for semi playoff, playoff, and Korean professional baseball series and to develop optimal forecasting
model for the short term series. Data used in the study were taken from Korean professional baseball association.
Three data sets including semi play off from 1982 to 2012, play off from 1989 to 2012, and Korean series from
1982 to 2012 were used. To compare athlete performance by winning and losing games for short-term series t-test
was applied. This study created new parameters by weighted value through the equalization process to calculate
skill related variables as a predicted variable. Three predicted models such as discriminant, binary logistic
regression and artificial neural network models were developed to clarify the suggested models. The results
showed that the number of significant parameters increased as the series continued. In particular, a variable related
to error was added as a significant variable at the Korean Series. A third base hit in the play-off and a second
base hit were also added as significant parameters in the play-off and the Korean series, respectively. In addition,
W/L a major variables affecting a given technology area, the pitching PO, PO, the inertia, KS, the pitching,
respectively. An artificial neural network model was finally selected with the highest accuracy and lowest input of
estimated parameters in the semi play-off. In the play-off, artificial neural network model that applied technical
area parameters by specialist criteria had better accuracy rate than two others. In the Korean series, artificial neural
network model that created estimation parameters by applying all parameters was chosen as the final model. When
the overall accuracy level of semi-play off, play off and Korean series was figured out, binary logistic regression
model had higher accuracy of classification than discriminant model, but artificial neural network model had the
higher accuracy of classification than binary logistic regression model.

Key Words: Korea Professional Baseball, Post Season, Discriminant Analysis, Logistic Regression, Artificial Neural
Network Analysis KISS,,



