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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.

Key words: Salary, Valuation, Sabermetrics, Component analysis

A =2 e 9ol AU s e a4 AFEe
A= sl ddo Q)7 ok

(%]

LA olFH dals Hue =Wl 2x22 2 A HU

71 M

14 ol Ay walo] 2R

SarZ 2ok 2000 Sk o] & tfgkil = of

o 1991 87 ik AAZE FE5E = Z R ol 2l

E 20129 NC thol=2, 20139 KT 9= a1
7vsb A 107] 79 AA R AL Fgglon & A7)
T35 ol dnitt A&AA #HFT 7 FAE H

=% =39 :2018. 04. 26. 20179 9 Hoel 8407 WS 38t 3ot

B Ao
;El;ﬁ ;Z;j . 28}2' 8;' 2(3) (www.koreabaseball.com). A1&4<1 219 7442}
T 2 B A oA M Al ot JHE s

* AR A}

: ¥ ) (srogerpark @hanyang.ac.kr) .

* o] w=EE 20179 UlgN ngRe gEATAT AR

ol e

AT (2017S1A5A2A01025770).

FAE Hen 20189 71+ Aa B39 19 5026


mailto:srogerpark@hanyang.ac.kr

Ir
—r

k)

-y
o

wn @,

lo,
re

o]
(ST e

-

ofo O X
b

>~

-

fr o=

>,
tlo

|

fi

(e}
ol

Sl

-

N

>
N
ol

-

o oy F

%
yo 4o sy A
o &
o e
ofl
o L

N,
FiN
i
i 4 i

i
K
MRt do 30 ool

&

N %0 R

Wy gtk wgk Age 44T
ghopyet $AA 7 AR e B
ofz}t /A% (Reserve
o]F FdZt Fetof T
= ]| vla) @4
Bl Bl ol

et F=okel U (KBO) = 2001
A43]9f dlo]HE A= AP Y 22l
nlFo] o s Aol thek ool E A

Valuation model for professional baseball players 521

228 Eggon A4L A58 doldEE o) 45
2 AT Aol AES WAR TE A% A9
o A% A% Qe ABA 7 BAG pET A5
b gnel vy BAZ dal 2HE WAl o] FolA
7] ofel e Fzolu] Ag=el MiAE Bl ool d
gl 7] whe] A% 7k AR e 6
2 71540] B3} oo e AR AdHe) ne A
el 4% 34T A% P9 4L F30) o
ot olde Fu Tk 4

Z2xxz A4y A5 AEHo2 A 7157
44 HolHE v oz njge] JAE d33sta o) E
Bgete NEo 2 AFE T et o] 2 Qe A4 #
70, 5§ T 22 nEe EgAg HEES AU
HhdslA] ot MAA o2 Aol AR Eo] A4 7}
A& AUE wkdabA] Kot TAMS 2 e Ao
o}, Bl oA 2 (MLB) A& oldt BAd S B
oat7] flef A Aol theket F47 JQAEEE A
ot o] & Sl Ag A Ao gk AR HE =
olgle =¥ st k. old Mg = ZRolFte
A Ak AdE AT QAE BA ok e AR
He Fo|7] A bAA| 7 B-E53 Aoy Ak B
Fado] AUAA Eol AHH o2 A5Ee] Adad
I} F AR ASH R Aot vk T3 AHA
Al M 74A] 7t tigh 7)) nhAEA] ggol o] of
et Jfdol 8 FEH I gle Aol

M 712 Aol gk Al AFE A F AR
vk AR, Scully(1974)7F moks) W ¢+ =uk
2lg o] g3k /H Ao 7] Aol tig AR =
A TP YTl B Hkdste] A VM E &
A5 BAHMRP: Marginal Revenue Product)2]
e 2 Aot ot Fohe] AAEY 7 &

2
[¢}

o Aol Aese 7qns SAeE A5
A ez A AuAQl 7S F435H7] $lsto]



522 Sung-Bae Roger Park et al.

T FI A SR A F5a o & B3 N
W M) A YE EEShe S ottt
Krautmann(1999)2 Z2A¥ =2 =FAZ9 5944
A4 el S welstA 3 Scully(1974)9] 2] &
ARE AQetn 138 s FIAtez 43}
7] Yal ZR2ax 2 wFAIo] A A Bt
s sl o

£ ARAkEA) ASAGo R
2 sagh FANS

= ko)
R4 T [<]
o8 B3 9% YIS Fstel FA BT of
H

T

: }_I} Depken & Wilson(2004)& 7]1&¢]
g s s S FHE N Ao
HMRP)& Aol AAl €3} vusted
A 7T dols Lot o] E Tl A

< dopige d7E FYYH. T
F59 7 H"] 715€ 9 seld %ﬂr?ﬂ% 7]
AL} vlaste] A A%
= ]1-:—"]‘4. °o]& A3} 7}3} ol A
&5+ AEE+ Tango, Lichtman, & Dolphin
(2007)] a<keld WAR(Wins Above Replacement)
of EA |, o= FlFZRobT(MLB) &% 54
AE TEEANY A A2 Al 71830E o
2 7Hdete] sEl7lo =8 S EeE doplle
Holth, F2 WAREZ &4t 59| 7]o=s A
&3 Hlaste] Age] A% S dotEe AT
T8k e Aot

o,
1>
A

Y > o ¥
o
>

fo 1

o off = o0 2 )
2L o

Moz
doty 1> R
i rlo of
o

2 bR ot ot v o e

o
ki
it
e
_|CL
.
vy
lr

i r&

A7 E rtete RE=2e 79 9 dig A
T W1 7|AEE Hrtet] 2H4 T E Shtete
Scully(1974)9] @AIFAAL 34 BEP S B3 A5
782 g gsh WA F ARl 715l tigh A4S BE AE
¥ AeFe] FuHAE Weln 1 AHA S Hrishe

o:
—

1>
o

2
o
K

Tango et al.(2007)9] WAR A+ |
U A7 A5 T A #9
o|Fa glom Hate] M 71| Bt 3 3176
I} 2 AFHQ AT Bo| o] FolxA| g o
t} 7129 9 AFES AHEDA Scully(1974)7F
ARESE ol A 9 S A V| RR dto] AFE
o] 7K & BAFIHAHMRP) o2 $Hitetn A% o

(R
+

i S
o

rﬂ il
r

(
=
—

& Folle A AFEC] LTt o] FAAA &
tH(Depken & Wilson, 2004; Fields, 2001;
Krautmann, 1999; Sommers & Quinton, 1982).
N2 A7EE B3] F14 DLzl 4R
Be BYE PET 5 glon ZRobpisEd 44
A%l g BT 27l Eoln Yk A A

2 2 Wkt 4944 A7E 5o

2
)
2 it

O

2

ox,

N

)

AA FEE 71550 EAE e FE5 13
I dole & 38 Al Ae o=
7 258 Qo] thera %EHQ S ERE
7t ol goigin @Al ofF %
AL o1 Y A H—q 24 B
qu Ie A5E 12}4& K ﬂo ZEs

9l H]O]HM]EQZ: Sabermetrlcs) = il
2009). <tE, BHA, =R oF 22w /gx_q' H]O]Eigr %
g Aol W EY A~ AFEL X

A 5

Aol 7lolE 2 HFE S BN

24 g o)l & 3
EYx AEE 5o 450 /HE dhER Prkse
Aol ABA A57%7M) ARshn @ & dnt

(Choi, 2009; Lee, 2014; Lee & Kim, 2016).
Eio?:r“‘ Fo] kA7t gHd T2 E A
9] 27183 A8 e A 9 e 24F el
(Klm, 2001: Lee, 2001: Myung et al., 2016:
Park, 2008: Park et al., 2016)< 9ralWl A<} A
FEY 7718 45 T dee AdA4E H7HOh
& Lee, 2013; Oh & Lee, 2016: Seung & Kang,
2012)'5} ‘_r“: of FRE o|Fo] Ht}. oY AT
B3 73719 o] AadAE gotl
'LO}‘HE Ads Bl A de

Ae 2AE A&



A4S Hola 9tk 19979 HE 2017374 gh= =
Zop A4 o] Wzt Aund a9 30%°l Y
St A5 A2 199749 200094 20173
3,0008Hd o2 50% el 27 W 39 1% &
e A4EY dxEe 19974 19 2,000+ A
20174 12922 201 Af 2k 108} 7} *J%w} Park,
=59 Fa9
4 AFSA &

A%
32 4% v o
|

%)
=)
—
-
b
om
o,
>
A%
10
=1
ot
jale
ELI —
o
rfu
rlo

> OH
O iy

IN‘ olN O,

N

—D’ r‘.?‘J ot

= L

X dr
e
2
=
ol

-

ojN rr
N
N
>,
ENY
Ho
gt
o,

2
o oxl
P

Moo o
o
x

% pr

do 2 S )y o o
o g L2

N X

N

o

ad

=

>,

o Mo o
>

2 ML o
> rr

N
30
K
F‘){A

H fo M1 M oM o oox & (>
i
oftt
=
_>|4_‘
lo,
ot
ox
&
il
>
o

i

i)
2
o
Ho
%
o
>

,
=2
X
(b

2ol g A% }L
2o A4 1
0 A7k AFE 43

=T
il oﬁ, rol'
)
1-40
He
1%
=
2,
ox
9,
v
&

i
o

2 AdFe FFZ 2ol AF =5l %e 7

HAolnxE A F=F ZRolFAF HH 7}
7H sl o]E‘ EOH 7(414 oﬂy_oﬂ ;H 5}

24 9, b, 1 AlIHER s

o 7] Bt} TEIlHME Ango] =2 33

2YE ANGe RN ZRopT WAANER FelF A

7FA 7kl i3t ol =g Eole FAl 1 FEE

Arigehey) o] Aol BAol glet.

Fl

ﬂllﬂl—{}oﬁLﬁiﬁJz

s I

= A7 FFZEFF(KBO 2)ollM 199735

Valuation model for professional baseball players 523

BOAA AZE Held
& e 474 3 3% SCEMEUSORE

a2
/\}\D}'. HJ Z:Zj% FE3 2 AT dAqg
(Table 1)3} Zt}.

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
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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 22 958
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

Valuation model for professional baseball players

525

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
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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)NHE & 4 QI%o] AojMWEL 2 A% Waka 70 A4S 2485t
E TdE i L BBBAE HA AEE| 5 &
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ouf dole] Aol wa) Mol vt ol MRS F she 9 Mgl gl Avk AL dnjshuR YR Ba
o Aol B e s O Ehe BANE A el 2 NS shelelel 2] ol §2 Yelata o
ap7] Sl TR S E8ste] WY AdE Fo0t 9] (Equation #1)= &l F+4% A+E Fsi At
7 AEEe] B JRor Wrg Fokehe PHE A
=35}9t}h. =8 Seung & Kang(2012)& T34 (=)
7} aAcka ekEe Aolu e~ AR 618 444 brj = e (Fawton #1)
of YR ARN S Bal AR 47 7o) WAES A )
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£ Ao Afgde 19973 5H 201613714 20
b Sz 2ok (KBOE 1) ol A EEdt tietl = =4
EAl 5 e S 53 793709 9% AAdo]
B, 92}, FA 55 84 oz skt /i o
o] AAdolHE EXCEL 2016% E3) ol & A2
A& AReH 201632 7I2o 2 E/MIGES B 43
o 98-& ﬁﬂﬂ ot ﬂ(ﬁ < ﬂiﬂv} %_ei% IBM

e tEgen %

< 1.621°]x, dU%2 1 919i ‘4’5}”‘:} Savin &
White, 1977). Brook (2002)9] AAol|A #|A|g
Durbin-Watson 42 & olsiat= Wil m2d, &
Aol YeEbd Durbin-Watson#k(=2.036)2 dL

grol 1.919¢ 4-dURI 2.018 Al ] AL ol2f g 4
Foll A7) ol glvte 7M=& 7148 5 f71 Wil

¥ OLS 24 t A4 & ATt

A g8317] 9lsto] A8 dlo]E 7t
8R1EMe] & e FEIEA 742'6}71 Sl
KMO (Kaiser-Meyer-Olkin) ¢} Bartlett #
k. FEASE KMO #e 772 ﬂ%}xu 5E
Jelglon Bartlettd] 734 A4 FegE 001
2 Yt gdEMe Agghe dd # AodH
KMO(=.77)).5, p(Bartlett)=.001.
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29 ‘?H%%P—E -zr"év‘f‘ol ﬁﬂ]«] 85.57/03 @‘jé a3
T en oy
(Scree Plot) (Fig. 1)l
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2 JRHYFE (Table )3 2o Yebytt

AIBULEH

7

& 2174
g & drd 958 21 4 529

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
NFANLN RS o) =3 H/E R
9o ATE FAAE FENFA A5 AuT 45 @
2}, FA 5, Prinl, Prin2 7t R .8039] #< 2
o 7 o) ABWAE Holk AL IAT F AL
o, R*L 645, $HE R*E 6439 @& Hol 43
g AvEs Hoge s 2l ¢ U A4,
786)=357.433, p(.001.). BAA A= B3l ==
AW A5/ Bdel W B ASY A
(Table 8)7 Zth. 23 AFEL BF FIAFF ©f
dlo] foISES N EAMOR foud A5 A

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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o

&< UehllE BABIP7} ddld oz A7 #d A
et B4 o7 BABIPE ElAtY EHE
2 2 7HAA A gRlEgelH )
Zgjo| & o7 BABIPZ} ¥4 dA€d
& u] el 9159 A4Eo| Prinld &2
2 745Ae] o ol Prinlg ZEA A

(Power Hitter Index, PHI)E %3}3it}.
(Equation #5)¢} #Zo] 4% Prin29 7
SECA, ISO, PSNe| &9 #AE 7HA# BABIP7t
Aoz g 7dxs /Kitke o] 5AAo|t}.
SECA, ISO, PSN<& 25 el&o] BHdE Alo|HrE
2|~ 2| 24 Prin27t B2k AEHE T} whete 238
HAths AL 58 4 v}, £33 BABIP7} 52 7]
£ Hlte AL eRisge| By agREE 93
o] wEMAEC] B& 35 BHY JhsAe] At ofd|
Prin2E wERA} A=(Contact Hitter Index, CHI)
2 g3ttt o] & Fste] (Equation #6)9 #& &

e
&

n 2
TR
W~

N

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) 47
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 J%i 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
we $4% 970 58 259 A4S AW $5F A F8 S 059 JAE Lol 23} 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
@ PEAA AaA Ueh) e AFEA AR A FA 46 AAF @42 M A5Se] FRE o|R1
= 49 5 it AT, CHIC| 7490l = vEI7IA| 2 B] FA A4 9] A4
FAA 2 wet =2 PHI, CHI A AAHFEL Eol 98 di-Es AAsta slen 919 (Fig. 3)
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