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2.2. dlolele] 74
B2 A7 (ERA)S $40) 9 o] AAAE ofvjaie] nma Adel7] 97 wzel ol A%e £

58 B AT FoAA A T2 AART. 2A HL5F 95 Fholn, AFe ool A
AT el ARl B4e) A2 U9 Ul A ALEA gon Sl elgeleta
P95 gleh. o8 So ol F47} 150192 BAT 344 4L Yrhd FFAAAL 1.800] 5+ Ao

t}. Z28)3 FIP+= ERA thA] SAZE $H5F -‘r_]f BaAAGolehe Foln HAAE DIPSE 7|REe R &
o AgHo g AR+ e T sAFEL T 5 Stk FIP ALMAL v 4] (2.1)3 Zo] 3¢
3= dl, MLB &4 Ale]EQ] ddH] (www.mlb.com), B|o|2~E 8|5 # 2 (www.baseball-reference.
com) @ M= (www.fangraphs.com) X = BF 22 FAS ARE3IT]

13 x HR + 3 x (BB 4+ HBP) — 2 x K

= 2.1

FIP D +C. (2.1)

A (2. 1)011/‘% HR, BB, HBP, K+ Z+Zt 47} 3835t £, BYl, A, @439 & 9ujsiy £

¢4 IP+= - o|94-E Ygujsit). =5k 44 C+ 4 (2.2)2 A5, FIPY & ERAS} TI‘/‘}'D_]'

o= nhs] s tahe gho® AlZuhch Malh QAT BWE 318 32 JE9] g Ak 4
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= .
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deAo] AAWM FHgud, 283 W3} &oA 7 thEH oz AM8EE A %7t Tango (2007)
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RV)E EUE ZAAH 7] el &4 o 3ot Wt Alg g #she glivke 42 & 5 dAh

C=ERA —
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o}2 BIP (ball in play)s] SA71A% 0038 SAAAR FHA ez 4 (23)9 AR A
A &2 Rl -0.03(BIP)Z A 4 9tk ol4he Besd ok 4 (24)7) Grh

RAA = —0.27(K) — 0.03(BIP) + 0.33 (BB + HBP) + 1.44(HR). (2.4)

S Bt 537 (RAA)E IS4 (R) ¥4 Aoz vt MLBSl 7% B+ 38.53]¢]

E}A (PA)7]’ A AYG FF €] 5F-o] 4.620|27 2] ( )9,] Ok oJHIE] 0.12 SRS Z2
gelzE 4 (259 2ol A}

R = —0.15(K) + 0.09(BIP) + 0.45 (BB + HBP) + 1.52(HR). (2.5)

FIPo| £07l= HR, BB ¥ K& Q1Zd o7} 52| 9 AthEQd o|HlEoe] 7] BIPS AFE 022

WS PAY 0.09 SHo] urdlo 2 ofF oWIEESL] A4oA 0.098 mj thAl AYG %& 38.57
o] PAZ H3hd 4 (2.6)°] k.

R = —0.24(K) + 0.36 (BB + HBP) + 1.43(HR) + 0.09 x 38.5. (2.6)
T3 AYE 90]de] Jerr £ ojdy (IP) Wrdeg vt A (2.7)0] Atk
R = —0.24(K)/IP + 0.36 x 9 (BB + HBP) /IP + 1.43 x 9(HR)/IP + 0.09 x 38.5.  (2.7)

A (2.7)] AFAARS A E 4] (2.8) 0] =,
—2.16 x K+ 3.24 x (BB + HBP) + 12.87 x HR
1P
THA] BFAFA A (earned runs average; ERA) WO E ul27] 3] 4 (2.8)9] £ 0.9232 &
il

R = +3.47. (2.8)

ERA — ~1:99 x K +2.99 x (BI];+ HBP) +11.87 x HR oo 2.9)

2] (2.9)7F E AL o] 212 FIPS] A& £70% 4] (2.1)3 A Beko] |t

3. tlolEl R4
3.1. FIP #Aeoleo] A€l

FIPS A48l S Table 3.10] 7145)0] e o 717 Fel7} e, 4 (2.1)9] BB wein
HojlA BB, BB+HBP, uBB+HBPE 1#5l= A S0 7 Xfo|7} WA}, T3 [P == AB o]-
zo] o WlgARA AEAY ANSE Ao|7} Brk. F IP7} go] 20)7% ful7} w3 Arjele
B0 7] Wit weh ERAGAEL AZeolE Bol o3t BAE Aol & 4 vk Qo 2
0]

Jol o] ¥ES A%0] 2w AFVT Lolehs 94E Hrjd L@ Zo] FIPe)7] wjee] &
W AL AT 5T Aol oA o2 FIPE ERASH 497 2 2ol 92 weha) 5

L =

o] AAAA T 7Y 2 BYS Adsi
Table 3.1 FIP o] oA Al (13, 3, -2) & AMS-3h= Z-%-ol ERASI oA 74| Bgo| st 24

FATE BT, LA (IBB)E T4 HALE o7]A] 94= Model-30] 71 I A yepyte

o, SFZZofof HEe Model-3 E}Y 2] FIP A& WA F3ko] B2 gt}
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Table 3.1 Correlation coefficients of FIPs with ERA

Number Type Correlation coefficient
Model-1 FIP=f(K,BB,HR,IP) 0.641
Model-2 FIP=f(K,BB,HBP,HR,IP) 0.642
Model-3 FIP=f(K,uBB,HBP,HR,IP) 0.645
Model-4 FIP=f(K,BB,HR,AB) 0.624
Model-5 FIP=f(K,BB,HBP,HR,AB) 0.622
Model-6 FIP=f(K,uBB,HBP,HR,AB) 0.626

Note. K=strike outs, BB=base on balls, HR=home run, IBB=intentional base on balls,
HBP=hit by pitch, IP=inning pitched, uBB=BB-IBB, AB=at bat.

3.2. SA7}|

FIPo| S33h= Al (13, 3, -2)+ Z+ of oMl Ee| 543l= 5374 (run value; RV)$} BIPY
SR ZEEH A o] o]fZ KBOo| thdt 0|49l FIPE A|AsH= 212 FIP9] ojolA
HR, uBB, HBP % Ko|| th3t 7}5x8 gejdos & Hshe Alojth. 18 stz & okrol A
gt FIPE 7317] Sl Stz 2okt A A7) E tlolel3}st 47|43 diolH (play by play; PBP)7}
a3ttt A fEueteAEs dut ofEe] PBP HlolEE o] &3k Zo] A9 B7Fs3] o
o] 2ok HAREAPIE Fo] el Hlo]AE Q&Y o] (www.baseball-in-play.com)o|A] 3+ &
A7 E A7 AR =T, 20050004 20143 Ato]e] EA7LA] HFS uBBE 0.334, HBP=
0.366, IBB:= 0.035, 1B:= 0.480, 2B= 0.820, 3B 1.165, HR-Z 1.464, OUTZ -0.290.2. 2 UrEbGtT]
Woll= 200537 2014 37kA12] A RV gho] AlAE o] JAIT & 57} H2 AR A== 7}
28} thg A7 EAstel A 2 1097 SRS B g o83te] HlolEl E4 o A8ttt

3.3. kFIP 9 A% =3

St Rofro| At FIPE kFIPEta %78 uf, kFIPE == 2ok9] 7} ool E thsh
SHTIAE o83t 2389 WhHoz #3 4 gtk WA 2005W00A 20149 Alele] S-71x]9]
& o83t S Z 2 oftol the RAA+ 4] (3.1)3 2t}

RAA = 0.48(1B) + 0.82(2B) + 1.17(3B) + 1.46(HR) + 0.33(uBB) + 0.37(HBP) — 0.29(AB — H).

(3.1)

S «A2 4 (3.1)S K, BIP, BB, HRZ wA3tH 4] (3.2)7} Fc}.

RAA = —0.29(K) + a(BIP) + 0.33(uBB) + 0.37(HBP) + 1.46(HR). (3.2)

2] (3.2)0l4 AF a= PBP HlolElE AME-StAY H] 5 A% UZR (ultimate zone rating)S ©]-&
A ZAR o2 & 5 YA Gyt oFFAEL PBP tlo|HE 73 4 glov, UZRS 4k o3|
A ENEAE e SAFo|nz dot njx42 F31, KBOYAE AAZ 20005 2015374 3
T 38.8835]9] B4 (PA)°] AT ALT B B SHo] 4.760| 2R Thg TDAR 4] (3.2)9 o]
HES] Aol 0.12 SHZIXE 77 Hals1 4] (3.3)3 Zo] At

R = —0.17(K) 4 a(BIP) + 0.12(BIP) + 0.45(uBB) + 0.49(HBP) + 1.58(HR). (3.3)

It oFFolMES] ALoA o+ 0.092 W ALY BF 38.5702] PAS ¢33 Fof IP wjHow
HRE $of]l ERA RO upprd HF AS 738 4 9l

Table 3.2+ o8] 7FA] agtoll thek ERAS} FIPS] d]oj& A43AS: gES HojFErh. 13 BIPY
A RV #4& ERAS} FIPS] A43AE Hsed 7hsAdol 2ER o] A9 at -0.140|th. 28|
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A 3xe ks e E azt -0.128E -0.147} 5L AAAS e Algsth. MLBE -0.03%H
=9 gholuh & A7ellM £ o Fh2 oliTh F T Ao ARt A2 KBO Fsio] Ao e}
& FUHeIA AR Faeseith mE gAAeRs o AL ol e AMe s

Table 3.2 Values of correlation coefficient for several run value of BIP

[eY K uBB HBP HR correlation
-0.04 -2.1 3.1 3.4 12.5 0.6395
-0.05 -2.0 3.2 3.5 12.6 0.6442
-0.06 -1.9 3.3 3.5 12.7 0.6484
-0.07 -1.8 3.4 3.6 12.7 0.6514
-0.08 -1.7 3.4 3.7 12.8 0.6542
-0.09 -1.7 3.5 3.8 12.9 0.6543
-0.10 -1.6 3.6 3.9 13.0 0.6564
-0.11 -1.5 3.7 4.0 13.1 0.6578
-0.12 -1.4 3.8 4.0 13.2 0.6588
-0.13 -1.3 3.9 4.1 13.2 0.6589
-0.14%* -1.2 3.9 4.2 13.3 0.6590
-0.15 -1.2 4.0 4.3 13.4 0.6582

A (3.4)2 a = —0.14F H&3to] ST A=z zopyol A3 FIP 4 oltt.

—1.2x K+3.9 x uBB + 4.2 x HBP + 13.3 x HR n
IP

4o) AL 3] A (3.4) 254 ol3t 1Ael7kA Bz 71$d Hojn), Yo} Fael A

o] ol FRA4E 4 (3.4)914 BB, HBP, HR, K| A4t A7 He 1 o+ BIPY A%

FIP = C. (3.4)
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3.4. kFIP 9] A|gt

kFIPo] A5 7HeAE oFfFoHES] 7|HSH3} S 7EA] o 93] Aaixict. KBOAE uf Al
Z 7 gFoES SH7A7 24 v, AAZ BHE = 3 viAE AYEE oFEA 7]
47F MLBETH @5 FojA] o] 4dx|9] 43S wg +5 UL Zolth. Y kFIPS Be& MLB &1
U)E off Aol ES o] A3l 4] (2.1) AML3THE A4So] AA ERAGSH A33A 7} Ao
4 =5 FIP 2o 5733= BB, HBP, HR, K9] A& A2 87} gt
ATEe] A 22 dA AdH 4] (3.4)Y Age vz, 71987] HeHA a4 2 &
£ 43, 2R E2 ERAS} AFBAV 2 A-E 1272 9ty u8EE 4] (3.4)9 Ag 7%
of -1%E 1714 0.1 7H4 22 3t gh& THE 39t webr K A4+ -25E 0, BBS} HBPY
A 35E 5, HRO A$E 125E 14714 0.1 1Ao7 k2 W3lAAA ERASL kFIP 9L AMara
AZF 7% 2 28-S e, AR A33A R Jehbe A9 det A RS ASee A
< AgElon 1 A dE Al 4 (3.5) 0Tk
14 x HR + 3 x (BB + HBP) — K
P
7 A 3 s F o AlEsietd AdASTE uAEHA B AR AS e 78 ¢ AT
A& FIPY A47F 42 FAE 7] w2ofl AlEslehes 212 HE ufgZ]shx] okopr] £ Ao e A
Fekdh 4] (3.5)2 ©]&ste] ERA & A3ATE F5Hd 0.6668%Z 4 (3.4)9] B-9-HTE & o AR
+dl, kFIP9] H A AR 43347 o 34 9 olf+ S 7H+ KBO A tlo]HE AMHE-31A

>
il

KFIP = e} (3.5)
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£ Flek= dAdAE= KBO & 5 9
olf= ZhErh,

o

70 £8 AL F4ue BSojsi ALg

3.5. KFIPS] S $94

A (14, 3, -1)2 ASHH kFIP7} A4 (13, 3, -2)& Al¢k=l= FIPR T ERAS A#AA 7} Avf=
AL YSHJA T 2 Apol7t FAALE Fostris A& AR 3o oF sttt wheba] Ak kFIP 7L 7]
£ TIPS § o FRASH EARSE A% @ A8 01 A5kl 4 3 A ) U8
WP 23| A YR S ASLom o) S4F A71E f2l4 B WSS
Zo]7] f13led AA vlolH NEE 105831 10719 ZFM= 7474 o Azt AYsl= A2 3
Asisich. Wb 4 (36)0% S Ao] dE TET 952D H, - d > 00l e AHAAHE A
ST

d = |[ERA — FIP| — [ERA — kFIP|. (3.6)

Table 3.3 200095 E 201549 S=zzok? S4Uo]ES AM&dle] A 4] (3.5)2 HojH
FIP2] ERA o&xto] dof tist 7154 3 282 74 (n), BT (mean), EFAA} (std. devia-
tion), <4:Z} (minimum), FHAF (maximum)S HJFE o), A2 A HH kFIP7} FIPR T} 8% 9l
A ABAoz & 4 vk

Table 3.3 Values of correlation coefficient for several run value of BIP

n Mean Std. Deviation Minimum Maximum
313 0.795 0.158 0.364 1.283

Table 3.4% o|53e] d7t BAACE G918 A8 HA57] Aste] AYS Lhe 10749] FHAw
o A AHANE HelZt ), 7 Wil 3k TR 4, 1 gt FoISHEo] A gtk 1

Table 3.4 One-sample test for difference

Group n t—value Pr > |t|
1 32 28.40 < .0001
2 32 27.68 < .0001
3 32 35.43 < .0001
4 31 25.17 < .0001
5 31 32.08 < .0001
6 31 27.80 < .0001
7 31 28.48 < .0001
8 31 28.03 < .0001
9 31 29.90 < .0001
10 31 24.49 < .0001

A7} 107 25 BEF F5F 0.01%AM=E AR fo3 2oz Yehba A|HE kFIP7E 71 FIPRE
t} ERAE # d&sicta & 4= 9o

4. 2E

%450 Brhe ABAolT FAHA ol FolAol Polw BFET MLB bl A E ¥
F7AA o] B AT 10009 WA Do) GiEh Bl o | F47h 54 sol S o] F
A 5815 50) A0 o] WYTPA T1E slol 3} 58] Aflo] WE SR FolerhL o

2~
T
=
5
A
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@ 4 gtk webd £49 248 A8e SYshe Amel tha A7 ASH 0 o FolAw gl
T FoI4 Y BFAA ATE AL 100% T4 AQoleky F 4 gt A, B, A7, IFA @
©2 1% FIPoIth 344t RE Alo|HmESAe) ofF AEEo] MLB HoleE WAos §45)
§131 FIPS] oSl 7129 MLBS] 2318 AHgst Stz zopre] A4S Hata] 23 7H540]
A g

R ZHelA B ATelAL FFmore H4L WS FIPY KFIPE SIEd, B9, A 3
A9 A%E AzAstel AR AekE KFIPE MLB EF] FIPHCF BRAE SAZo2 fe
7 & o & wdstedeh /NS AT SAHNE Mo R BEoiAE FIP ASe AxA 2AE 7]
4.0 A3/} 22 HAD KBl A2e] 15 97 meol & el 54 o)
Eol 4 AF SHANE o F KBO AMel=e] ANE 4 Hlo8E olg3te] FIP A5E
439tk od AfE FFmzokT AA HolHE WA Ae] ohlold FHH FIP ASE] of
s BT B £E 92 BT ok AAGeln PEAD HelHe] WS F ATE FF @
FIAE AE

References

Cho, D. H. (2016). The winning probability in Korean series of Korean professional baseball. Journal of
the Korean Data € Information Science Society, 27, 663-676.

Flanagan, J. (2014). Improving the FIP model, Degree of bachelor of science, Worcester Polytechnic Insti-
tute, USA.

Hong, C. S., Kim, J. Y. and Shin, D. S. (2016). Alternative hitting ability index for KBO. Journal of the
Korean Data & Information Science Society, 27, 677-687.

Kim, H. J. (2012). Effects of on-base and slugging ability on run productivity in Korean professional
baseball. Journal of the Korean Data € Information Science Society, 23, 1065-1074.

Kim, S. K. and Lee, Y. H. (2016). The estimation of winning rate in Korean professional baseball league.
Journal of the Korean Data € information Science Society, 27, 653-661.

Lee, J. T. (2014a). Pitching grade index in Korean pro-baseball. Journal of the Korean Data & Information
Science Society, 25, 485-492.

Lee, J. T. (2014b). Measurements for hitting ability in the Korean pro- baseball. Journal of the Korean
Data € Information Science Society, 25, 3497356.

Lee, J. T. (2014c). Estimation of OBP coefficient in Korean professional baseball. Journal of the Korean
Data € Information Science Society, 25, 3577363.

MecCracken, V. (2001). Pitching and defense: How much control do hurlers have?, http://www.baseballpro
spectus.com/article.php?articleid=878.

Palmer, P. and Thorn, T. (1985). The hidden game of baseball, MA: Doubleday, Boston.

Tango, T. M., Lichtman, M. G. and Dolphin, A. E. (2007). The book: playing the the percentages in
baseball, Potomac Books, Washington, DC.



Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2017.28.3.625
Information Science Society =t o] E] A B3} 313 7]
2017, 28(3), 625-633

Estimation of FIP coefficient in Korea professional
baseball

Jangtaek Lee!

!Department of Applied Statistics, Dankook University
Received 1 March 2017, revised 26 March 2017, accepted 27 March 2017

Abstract

Fielding Independent Pitching (FIP) is a statistic that measure pitcher performance
by eliminating plate appearance outcomes that involve defensive play. FIP uses pitcher
dependent outcomes such that walks, strikeouts, hit by pitches, and home runs allowed.
The FIP equation derived from linear weights uses three coefficients 13, 3, -2 for eval-
uating Major League Baseball pitchers. However, these coefficients derived from run
value of major league baseball are not suitable to Korea Baseball Organization pitchers
due to baseball circumstances. In this study, new FIP called kFIP for Korea Base-
ball Organization pitchers are provided. We recalculate coefficients and get 14, 3, -1
for evaluating Korean Baseball pitchers. As a result, KFIP is statistically significantly
better than FIP at predicting pitcher ERA in KBO League.

Keywords: ERA, FIP, KBO, pitcher, run values.
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