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The development of a valuation model to determine the true market
value of professional baseball players

Sung-Bae Roger Park*, Tae-Geun Kwon & Jong-Hwan Jeon
Hanyang University

[Purpose] The main purpose of this current study is two-fold. Firstly, it attempts to develop a model
to determine the true market value of Korean professional baseball players (hitters only) solely based
on their athletic performances on the field. Secondly, it is to provide the evidential data for the market
value of baseball players in Korea. [Methods] The statistical data and performance information were
obtained from baseball almanac from KBO from 1997 to 2016. Seven hundred and ninety three players
were included for data analysis. Principal component factor analysis was utilized to eliminate
multicollinearity among 12 sabermetrics indices (OPS, GPA, SECA, TA, RC, RC/27, XR, ISO, PSN,
sOBA, %OW, BABIP) and increase power of explanation of the proposed model with KMO(=0.77),
p<0.001. [Results] The proposed model was successfully developed with Ysalary = Years of Experience*921.5 +
FA (free agent)*53528.9 + PHI(Power Hitter Index)*7313 + CHI(Contact Hitter Index)*5893.6. Furthermore, the proposed
model explained 64.5% of variances of the market value for the Korean professional baseball players
and proved to be statistically valid. [Conclusions] The newly developed model in this study was very
helpful for us to identify the variables that affect the true market value of baseball players. It is
expected that this model could make an important contribution in determining true market value of the
baseball players in Korea.
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KBOdl|A A|gH HelH

& ntgeR A8 4 ﬁjd% sttt ghaok9 3]
o FA okt o] W2W 1 B L dld AlE 7]
59 3.1% F3 gollM 254 S ¥ gte s FHstn
Ak Ae 2dE FFF B A7 dAFURE
(Table 1)3} 2t}

Table 1. KBO League At Bats requirement and subjects by
season (1997 ~2016)

Season Game At Bats Subjects
1997 126 390 36
1998 126 390 41
1999 132 409 37
2000 133 412 35
2001 133 412 39
2002 133 412 34
2003 133 412 37
2004 133 412 42
2005 126 390 38
2006 126 390 35
2007 126 390 40
2008 126 390 36
2009 133 412 37
2010 133 412 43
2011 133 412 36
2012 133 412 40
2013 128 396 46
2014 128 396 50
2015 144 446 44
2016 144 446 47
Total 793
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Table 2. Player demographics and contract details

Sala
Age  Year i 1o,oi)yo won)

Max. 19 0 1188 0
Min. 40 22 240000 1
Average  28.63  8.04 23078.32 .18
Median 28 8 10275 0

SD 4.12 3.89 32955.94 .39
Skewness 21 53 46 1.64
Kurtosis -47 .05 -362 74

N 793 793 793 793

2UARAAFE A 1 A TS A )
AXVMHL%—Ztu 7ol 55 438 3t A
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Table 3. Yearly Consumer Inflation Rate (1997 ~2016)

Inflation  Present Inflation  Present
Year Year
rate Value rate Value

1997 44 .590 2007 2.5 813
1998 7.5 .638 2008 4.7 .851
1999 .8 .643 2009 2.8 .875
2000 2.3 .658 2010 3 901
2001 4.1 .685 2011 4 938
2002 2.8 704 2012 2.2 958
2003 35 729 2013 1.3 971
2004 3.6 755 2014 1.3 983
2005 2.8 776 2015 0.7 .990
2006 2.2 .793 2016 1
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Table 4. Hitter Statistics
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Statistic Max. Min. Average Median SD Skewness Kurtosis N
AVG 185 376 291 290 .029 078 074 793
OBP 245 A78 370 .368 .037 198 .080 793
SLG 259 739 444 439 .080 589 341 793
G 923 144 122.80 124.00 8913 -410 350 793
PA 390 672 495.68 493.00 57.696 267 -574 793
AB 327 600 428.48 427.00 50.786 321 -400 793
R 26 135 66.36 64.00 18.617 522 175 793
H 65 201 125.01 123 22.676 426 -.030 793
1B 36 174 87.47 86.00 18.070 543 527 793
2B 5 46 22.07 22.00 6.638 Al5 .054 793
3B 0 17 2.13 2.00 2219 1.793 4.933 793
HR 0 56 13.34 12.00 9.548 1.067 1.528 793
B 91 377 191.36 186.00 46.626 736 0.569 793
RBI 13 146 63.62 62.00 23.123 .668 0.388 793
SB 0 66 12.02 7.00 12.491 1.667 2.670 793
CS 0 21 5.19 4.00 3.977 1.079 1.094 793
BB 12 124 49.88 47.00 17.337 789 .681 793
HBP 0 31 7.06 6.00 4.667 1.243 2.209 793
IBB 0 27 241 2.00 2.989 3.103 16.441 793
SO 27 161 70.48 68.00 21.359 739 471 793
GDP 1 23 9.75 9.00 4.118 447 -122 793
SH 0 36 6.21 5.00 6.283 1.325 1.916 793
SF 0 16 4.01 4.00 2.380 1.015 1.697 793
Table 5. Sabermertics statistics
Statistic Max. Min. Average Median SD Skewness Kurtosis N
OPS 1.20 .50 81 81 11 49 25 793
GPA 40 178 28 28 .03 43 .19 793
SECA .64 .10 28 27 .08 .81 1.00 793
TA 1.46 42 .82 .80 .16 72 .68 793
RC 174.52 22.98 74.02 70.1 23.42 92 1.16 793
RC/27 13.90 1.96 6.10 577 1.88 93 1.10 793
XR 148.75 21.34 70.94 69.00 19.91 .67 .58 793
ISO 4l .02 A5 A5 .07 1 52 793
PSN 35.34 .00 7.80 6.72 5.78 1.20 1.89 793
wOBA .66 26 A2 A2 .06 57 A7 793
OW% .89 .16 .59 59 13 -18 -28 793
BABIP 41 21 32 32 .03 -.01 .13 793
gl (Table 5)¢t 2th. WAR®| ¢ Al 72 & XEXZ|HHY
F2 slel G+ Yok Al L2 2
&l glon olsh fAT AFE USE WFoR =alga M
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Table 6. Correlation between Sabermetrics Statistics
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OPS GPA  SECA TA RC RC27 XR ISO PSN  wOBA %OW BABIP
OPS 1 99" 84" 97" 91" 97" 90" 86™ 29" 94" 91" 502"
GPA 1 83 97" 91" 98" 90" 817 28" 96" 92" 55"
SECA 1 90 78" 83" 78" 87" 37" 89" 76" 18"
TA 1 92" 98" 91" 80™ 36" 98" 91" 517
RC 1 93" 99" 74" 36" 88" 84" 52"
RC/27 1 91" 78" 27" 95" 91" 56"
XR 1 74" 38" 88" 83" 49"
ISO 1 30" 75" 70" 10"
PSN 1 38" 27" 14"
wOBA 1 90" 49"
%0OW 1 527
BABIP 1
(.05, **p(.01
(Table 6)9A %= & ¢ =o] Alo|HMEY 2~ A F et 7o T4 AAst
& Toe uF =& ARWAE B ARE v &
Askar glom of 16& ARES N 2de] syusFR FHE B7HEN
a2 AFEE 5 A Ee] AstEnth ook & £A 1270] Alo|HMEZ A~ M4E BF Algsto] A2
HE Aol E- 2 AR5 283 fAlA TN 5 ARE WE S dolg 7] 23 w9 2 A7)7} Ao
Al A E ] & AOR Lee(2014)E BAY &% g Bol7] g WS BFshehe s et
A5 Wdetr] sl A 74147} 2 Aol EZ 2 7] Ao|HH ERx W= A BSGE 719 & ”44741
HES o] &t W NS Foketn AWy w2 2 Q8] thEAA (Multicollinearity) &A1& of7|&
RdS wE7] e FARI AL S E86iglen of T o] MFe] AL Sadtn AWE S 1Y F e
2 B 7 B ARE ALl T3 Lee & Wol asitt, oldl FAR IARA S T FAE
Kim(2016)-& Alo|Hu| El2 2] 3291 WAR(Wins Above ATE °é°1 o| AH WFRE o] &g 2N g gy
Replacement) S FA 2.2 A B4 58 2|4 (index) A& s1435t9tH(Bae et al., 2012: Lee, 2014:
& Aljtstaal dFE % Alo|HHEY 2 A F< Lee & Klm 2016).
OPS, GPA, wOBA t] mj-¢ & ZHAAE Ho TR NFE YT o, AT E S o] sto] o
2 AT vlolEoF fAFG Ak Btk o2 g A WA 0 2 3R] gro] 1 o))l FAEH F WEe Ad
g alldstr] el ol AolHHEY X~ A %59 7} gol 80% o3l FAE WFE 49T &+ U
TR ANt 59 A5 4 WAR #] 3£} ¥ 8}5 (Jolliffe, 1986). A& F-af gko] Athe AL 1o th$
om o] el Hlal W4 At “‘0} HeE 1t g 9 W] Jgo] Avte S oulstER JE Fat
o ds3ilge] 2yE 7%“ o] ¥t #AIRS 2 ko] 2 fr%: getste] FAEL o] 55 Folski of
ap7] a8l TR E8ste Wge x} = F43) ¢} (Equation #1)= & F4% A5 T8/ ot
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=3t B3 Seung & Kang(2012)& 344 Az, — )
7} aAcka ekEe Aolu e~ AR 618 444 brj = e (Fawton #1)
o] FHRIANLNS Fal A%T 47 719 WA A )
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Prinl = .106 OPS + .106 GPA + .095 SECA +
~ + .099 %0W + .055 BABIP
(Equation #2)
Prin2 = .012 OPS + .073 GPA - .334 SECA
-+ 102 %0OW + .727 BABIP
(Equation #3)



Table 7. Principal component analysis component matrix
and component score coefficient matrix

. Component score
Component matrix . .
coefficient matrix
Component Component
1 2 1 2
OPS .98 .01 OPS A1 .01
GPA .98 .08 GPA A1 .07
SECA .88 -36 SECA .10 -33
TA .99 -.00 TA A1 -.00
RC .95 .06 RC .10 .06
RC/27 .98 .10 RC/27 A1 .10
XR .94 .03 XR .10 .03
ISO .83 -41 ISO .10 -.38
PSN 37 -36 PSN .04 -34
wOBA 97 .02 wOBA .10 .01
%0OW 92 A1 %0OW .10 .10
BABIP 52 78 BABIP .06 73
2}
29 #E
AggALH mdg S 5o =39 Ae7HEE =
deo] ANE AP FHUFA A5 A%T A5 I
ZF, FA §5, Prinl, Prin2 7t R .8039] @< &2
of ¢ el ABIAZ Hol AL BAT £ e
o, R*& 645, THE R*2 6439 #& Hol 43
§ e molge AL AT 5 YATAY,
786)=357.433, p(.001.). BAA A= B3l ==
AW A5/ Bdel W B ASY A
(Table 8)3 Zth. @9 AFEL BF FoFF
sel £ro188< Hel FAHOE Felvld A% AL

298 4 99

Table 8. model coefficients and statistical results

Variable B B8 t
(constant) -64.104 -16.549™
Year 034 A04 17.562"
FA 716 563 25728
Prinl 102 208 9.745™
Prin2 -023 -046 2,062
R? 645

F 357433

T p(.001, "pX.05
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(Power Hitter Index, PHI)E % 3}3it}.
(Equation #5)9 2o TA4% Prin29 74
SECA, ISO, PSNe| &9 #4E 7HA# BABIP7¢
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gl 2|24 Prin27t B2k AEHE 1) et 208
HAths AL 58 4 v}, £3 BABIP/F 52 7]
EE Hlte AL eRlsge| By agfal 93
o] WERAEC] B& 35 BHY JhsAe] At ofd|
Prin2ZE wERA} A|=(Contact Hitter Index, CHI)
2 ettt o] & FEste] (Equation #6)9F #& &
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W~
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g N R

Mo ofo o Al T WU R off my N
fols
Auj

i o

ox o

e 2142 (PHI) = .106 OPS + .106 GPA
+ .095 SECA + - 4+ .099 %0W + .055
BABIP (Equation #4)

WERAF A (CHI) = .012 OPS + .073 GPA
- 334 SECA + - + .102 %O0W + .727
BABIP (Equation #5)

Medd = da * 921.5 + FA % * 53528.9
PHI * 7313.0 + CHI * 2197.3 + 5893.6

(H9]: whel) (Equation #6)
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Fig 2. PHI and Player Salary Graph

Table 9. POS rank in PHI
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Fig 3. CHI and Player Salary Graph

Table 10. POS rank in CHI

Rank POS_PHI Rank POS_CHI
1 Yang, Jun-Hyuk (1999) 1.22 1 Kim, Soo-Yeon (2001) 1.25
2 Park, Jae-Hong (1997) 73 2 Koo, Ja-Wook (2015) .68
3 Jang, Seong-Ho (2001) .68 3 Park, Min-Woo (2014) .65
4 Kim, Tae-gyun (2003) .67 4 Lee, Jong-Wook (2006) .62
5 Choi, Ik-Seong (1997) .64 5 Lee, Byung-Kyu (2011) .59
6 Shin, Dong-Joo (1997) .61 6 Lee, Dae-Hyung (2007) 58
7 Lee, Seung-Yeop (1999) 54 7 Kim, Jong-Ho (2013) 57
8 Ma, Hae-Young (1999) 54 8 Jang, Won-Jin (1999) .56
9 Lee, Byung-Gyu (1999) 52 9 Park, Yng-Taek (2002) S5
10 Koo, Ja-Wook (2015) A48 10 Lee, Hyun-Gon (2007) S3
11 Jang, Seong-Ho (1999) A7 11 Jeong, Bo-Myung (2007) .50
12 Kim, Jae-Hwan (2016) 42 12 Kim, Won-Seop (2008) A7
13 Shim, Jeong-Soo (1999) 42 13 Jeong, Su-Seong (2005) 46
14 Kim, Hyun-Soo (2008) 41 14 Shin, Jong-Gil (2013) A3
15 Kim, Ki-Tae (1997) 41 15 Kim, Hyun-Soo (2008) A3
A3t A4 T A olddlm Ad TR F AH R AF
GeA A4+ (PHI), wEA Al (CHD & A4a % Atke WA =g 7HA7L det. o8] ARE &
e BAE A 4 ﬂi A3 AL} deat A sl7] 918l %2 PHI, CHI #o& yire] Ay
Ztol Kol A3te (Fig. 2)9 2skon BX FAME A A (Performance on Salary, POS)9 7/fd o= A
wet 4% AAe] S 25 AF AW SR 58 sl o5 4TS ol A3} ke (Table 9,
AL W el F2 AAEL e A A8 1003 2e 2AE dS F Utk POS A ER et
T AT B (Fig. 3)2 FHAE B o @Al o & Aol & A5 PHIY 2% diF-& 9
A TS weate] Aige] B2 A S w3 o] (Fig. 2)ellA FAE el AAste ZFEE
@ REN e eht ek A5RA 2GR A FA A0 A9F AR R B0 FRE o] Fa
= I 5 i A CHIS| B5-el= w7 pA 2 B] FA 24A9) A4
FAA 2 wet =2 PHI, CHI A AAHFEL Eol 98 di-Es AAsta slen 919 (Fig. 3)
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dptef - HEAD - BESE(SLCHED)

(B3] o] d79 4L A g3 22 F 7R Yz 0tk 3, 5zt AFE(EAE) Y
AR mE A7IE A8 F e Bl AEste Zoln A, o] BdE 7IReR sto] AFE Al
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oH & e A7 3 AR FH S AR F A BAE Sl 12709 Alolwv E- 2 AleEe] ve
TS AASIL FAlel Bl AR EE o)) Hel FHE T4 ddsto] dEA Al (PHI) 9 et
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