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Once a national sport, baseball in Taiwan has been devalued with repeated cheating
in local games and underperformance in international tournaments. Although some
attribute its demise to the compensation structure, there does not seem to be any
empirical assessment of whether Taiwan’s baseball players are paid based on their
efficient performance. This paper investigates a sample of 59, 190, and 385 fielders
in Taiwan, Japan, and the US, and applies three-stage (including individual and
system) data envelopment analysis (DEA) to evaluate the compensation structure
with 25 batting and fielding records in 2008 and compensation data in 2009. Overall,
our findings suggest that the compensation structure in Taiwan’s professional
baseball industry appears to be more (less) efficient in terms of national
(international) rankings, implying a significant compensation gap for local players
vis-a-vis those with the same performance in Japan and in the US. Hence, it is
imperative to reestablish the credibility of the industry to attract more fans, which
will serve to secure a higher level of compensation for Taiwan’s players.

Keywords: professional baseball, fielder, three-stage system DEA, technical
efficiency
JEL classification: D24, L14, M51



102 g F 124 # (Journal of Economics and Management)

%ﬁ%iiﬁ?%ﬁﬁ?FM%ﬂ%??
Fe B System DEA 2_ i #

ITRY
LA ERET:E

* TR
R PP T

i
Lt SRET LS )

:.’;_p’i fb
LA~ FR%ET

%7 TRk, FREOBpER  TE LG TP R & TR FR L 2
MG G A MR R L BT B LA L A EH SRR L FT
BHRFE RRLRTARLFIEEF AR EFTOREY) &7 i A4 -
FE AT P A2 E WL 595190 & 385 L L S ATtk A 0 24 2008
#2258 st B4y 2009 £ 3k B R TR 1% B an= 1F £ DEA (# 4% individual
DEA £ system DEA) » $F34 B85 7 £ 2 7. ﬁ# o LAY 2 FHES CFR S
BB L2 FEFRERSFE s ERp AT RERT KRG @R T
FFART o ST LT REEFE KON S pITE o FP o doin 2K .
Ik o em RBIE FENEBRMALE  FLE AL E

tdp e b

B &3 : ﬁs ~ PF £ = pEELsystem DEA ~ e
JEL A 3¢ &~ %5 : D24, L14, M51

BAFP (2010117 37 0 3371201130 140 o #kp 12001590 16 -

%W-'FJ‘ W AACFREFIE > SP7a R LA E 053 248 T3 1 (04)
2359-0239 ; @1 7. ©(04) 2359-2898 : E-mail: ckhsieh@thu.edutw - - =% ¢ &% hFF L L -
FEB G fe ¢ FF ER A £ FH



Baseball Fielders’ Performance and Their Compensation Structure 103

1 %

)

Bok o ARG L B S E R SRR - TR PRER
Bp ARG E REG RS PRTA R R e FRA P A RS G
Tﬁﬁ %’ﬁ‘»ﬁﬁl P T B LBRERARES < R e R
B SR R 2 Tﬁxﬂ-r’bsﬁ,,.% Bible 2 sy~ HpEd

}\A}?i%ﬂéﬁ“’é‘r]—%'f’rﬁf EHE ?E‘A Eé’}'roa:; Adng o
f R E2ET SR AEFTIRM2 {LL— VAR 2 MAETR S o XA o SRR
FRF TR LT St e d AT 0 SRR ET KB LT
FHENECPRA? DA ALFFR NG OEE > B EFPUITE -

FESTM S AR D RETRE a4 (three-stage data envelopment
analysiSv A= P E DEA) 3= f o B2 FrE st kA2~ 40
AFRFEFRHEETRE L) L MmN rr“:tz—u‘i’#imxzf‘ 2ILGH
NIE o UTEhET A ANE T A T — A amiF i S P
A~ F W2 59 £ ~190 2 385 £0F L LRy kA o 22 4f 2008 E 2 25 T
fedirdr 2000 # 2 sk fOEF FORE 0 X B W B 7o DEA 03 1 2 B R
# s 57 DEA #:3] (jf 4 individual DEA £ system DEA)» 12 & =~ p & »
AR RBEBRN L BT efoc T o d N WA RBRBR LA
BB LR ST L EGERE A 2 R L AT SRR
Fl& o

A

\

AL LAF I AGFRPETHBED G X 2ETHERP P )*Jw
RS ?zﬁ”’*]'?ﬁ HMP P A NI FEEPE Z R DEAi?FL..p% ;
A ;fe;“i’a’ﬁﬁf.zpjxéiiﬁé%;\mlﬁu.?ﬂimo

2 @ pev AR R B
2.1 égle\wéﬁ

FARRRN AR E S e AN e g < S U R R B e &
TR FERIR R »x (7 L7 7 A dho Scully (1974) 7 L #-2 R Blkﬁs s (MLB)

A &i%mb‘k"i’¥ih§%ﬂ+*\’?ﬂf@a‘;iﬂ'wﬁv’kfﬁ%ﬂi%ﬁ,’!’*iﬁyk%@ﬁ
GER SRR AR PR B RS Lk R R



104 g F 124 # (Journal of Economics and Management)

HHEFELANAETREE B ¥ ek Es 2 2% A E i
(marginal revenue product - f§ # MRP) BL% - 35 = P foit §F & 1748 5 2R
PRy EF L) aodre gt (RF) RET2Z MRP S R R
FARAAEFRE PRSI AL 2 MRP 22 AP B2 FH FHF - F IR MLBR A &
FEEEMY L TERFESR ARET 0 AT EL RIS A KA gk
B RFAFEFTIIHEL b’“r?i)]% MRP 232 - 2 = & ; #72 » A A3k
RARTR BB E A4 - p 1976 #£42 > MLB B~if iR ik A4 & > @ 5% p d 3 f
#12& -2 Hunt and Lewis (1976) ~ Sommers and Quinton (1982) ~ Hill and Spellman
(1983) ~ Staudohar and McAtee (1989) ~ Balfour and Porter (1991) % Fizel (1997)
FFTVAIRRB DL HFTR RS TR SpI RAFIRG > £
Bzk B S5 5 A E 4 - & Wright (2002) 1 Scully (1974) 2 A5 5 = i 4
A#HOFFMLBZR R & mzﬁmmmmﬁm%wﬁ»&ﬁﬁﬁﬁ$ﬁﬂMm3
o SRR THEEFTOELHE MRP 2 2 & o

PR AEAIRPIET T L MG S | BT LFEH S - Jewell and
Molina (2001) f&* # & 8”3 MLB 3} » BRI R R 2 HFF AR 7 FH
@K%%K%*’&&ﬁ%g%¥%@a%%;MWWQWQE%é?(mM)
2 A 0 7 E Bl 0 553 o Garcia-del-Barrio and Pujol (2004) # 3 & 517 B %
SR B AR R R B B (BT ARl B Y R
e (55 i & A de) B nLie s dok £ Scully (1974) 275 &% » + 3
Bk oo HEBMEME mItlﬁlfﬁ%pffrﬁtﬂ' A o d D B IR B AR
HPEGRRDET ﬂ*’ﬁﬂﬁﬁﬁﬁTﬁ ANEER R 2 ¥ L i
P ARIRE 2B :g‘ﬁsffr? v g A T $af 2 £ 4#%5%% 7 ‘%1 - Howard and Miller
(1993) 2 14 35 » $#cfe & FF A I 882 7 DEA 247 > %% MLB | &
A& &2 EF - Berri and Jewell (2004) Rl £ B3 E (NBA) 271 # % o
FIp 1995 & FPRT R EF UK f B AR R B L S 2 TR N
FTEZR T Adel v F 3 RIDGF SO R BRI R R A R B IR PR
IR R EET F1E oom AR R E KRR a4 o 0t B % & ldson and Kahane
(2000) 2. HH - R ;3 r:%—’“zﬂ R RIREE IR BT B F RS L
e A FlRE1 (v B p a4 2k RAREE /PR FT LE

*A%F.*’R\

2E g ERAIR  RTEAL ﬁ@u*yﬁﬁﬂhﬂdﬁ% N LV ER S P

ii,’riﬂzjéﬁ c AR EFReTR R o B Y H W IRiRN A B Tk o
El d iﬁﬁ#l}i RFFRGRIR R bt AR T ESE I 0 2 R R KA r;miﬁr;"‘#l
,fé:; IE';,\,;,@rj:ﬁ i fnf'+<i‘a s 1 1F Tﬁf;ﬁ”}-}%“i Burj:ﬁ rr]ma_ia—ét s T —/~ I—_*d»v“rj:

El rﬂ;};’t"‘ o ﬁ”zﬁTEl‘ °



Baseball Fielders’ Performance and Their Compensation Structure 105

Gl F R et BAa®pey s S Ap My o L2 £ 8k - Porter
and Scully (1982) 1 #1241 > %4 Scully (1974) 73k * 2 =% £ 5o 1 4
B LA E f”#ﬂﬁalfv#&% Bl TR AJTF (R F) g EEEE
PLFAEESR A KB o P IR F o o ¢ PR A 4 - Einolf (2004)
st DEA%;‘?‘;] AITERBEER D F (B~ SR MLB & 5 i’&lﬁifﬂlﬁ%
# NFL); 322 i 1985 # 1 2001 £ B2 5 % F f—'ktﬁiw‘aﬁ&ygﬁﬁ 2 E
FRHEIPRAREFPA TP A }F’E"”Eﬁﬂgﬂf—l“’f? H¥ S MLB o a2 2 =R
BEFT U b PR R TA S L dp gt NFL ok 5 @ NFL
A 1994-&5;\‘4]1E:§%¥fr?‘ PRI R (S 0 s AR o H U chREP A e
L& # (1994) ~ Sexton and Lewis (2003) ~ & #&4% (2005) 22§ i 42 (2008) » 7=
$#* DEA:{7 28w % E&] e B R 2 e A 47 - Kahane (2005) 1 sgis i R 2
Rl %uiﬁl‘i’vi# i@ R Tﬂi’é] BFF (rp ) - 22 b4 R
oA E N2 BN A E X FERIRE 2T R > o ARMIR R

FEATE S 2w ﬂ\i@‘rs > Garcia-Sanchez (2007) & * = I## DEA » & 517 &_

BHIR PR A TR A R B IRF R F SR IR A0 B 2t % % f i Berri and Jewell
(2004) z 4w °

Lewis et al. (2007) fiz# & F# £ DEA A 47 % B~ B i 1985 42 > Ik f 5
FoREH L BARS 4 DR R0 R 4 T L BT R
PR AL ML FEE 4 B B2 B o ’?ﬁuﬂtﬁlﬁliﬁﬁ**'l'{#@] » BERER A
w3k B #FF R % - Torgler and Schmidt (2007) # 7 & & & % ~ B %i 2 i BEE
Mo B RBAFFTEBALARIRAAPM G P B FE AT 24
HEFT O s B2 FFZEEEREB A LR 0 &% 052 Berri and Jewell
(2004) - 3 >~ P REFFFT WAL RENRGH T - T2 T -
Hakes and Turner (2011) % & *t MLB % 1985 # % 2005 & 2_ ¥¥ £ 3 B3 4L » 14
B2 Fqpde (OPS) 75 AE « @ 82 OPS H B3k A B ¥
Z2EGE 2 G kB R B UT B4 Ao BB A  EMEETRET 2
B FTAR N A RFLBT LT SHEFA E2L FEAR BPREAR
RAFIRZT » TR ATA #Bﬁiﬁ'»“j?i%Iﬁﬁ AR BAN] 0 LG4 K IFE 2 R
Rpjte o prpEdagfign - a g4 3 ERAVEES ED T HE
REHEFTRE s MLB B2 b ‘%ls* ST SR Ol Bl LN 5 W
72T ER- R o

FRESEFTVOUER BN PR Y < 5 R A4 DEA



106 g F 124 # (Journal of Economics and Management)

ot I H - MR TR ARE AL VAR BT R g
WITEE R R A2 AR P g Lti;f-f’é TP ERBRE 2
Lﬂ%—??ﬁifﬁf‘w ol BFTE G E Lt o od T E BTk A ERE L FARA]

RESEF WM EHER 23992k ViR BRI ERNLBEM S S
AR IUPRS B A BRSBTS F Y 2 = FRE DEA ZEHET o 4 R
% @ & #.DEA (individual DEA) % 2748 % X B 2 %8 % DEA (system DEA) %
- e s 72 WEk 2 e o kY Brockett and Golany (1996)
Cooper et al. (2003) #f3k2 U %358 » % 7 R = RBimed L3 5 a4 ¥
£ B ob > 3 #-45 AR individual DEA 2 system DEA 2 if * [+ o a3 > HiE 4
TR REEE O FLEPN Tﬁ@nbL%RNP\Iﬁﬁﬁﬁrﬁﬁmﬂ? 54 %~ Pk
gy WAl BRb £ G RSk 8D HRBEPN BRI L TR -

(\x,\

2.2 system DEA #-3]

rM 2 FERA LB JIF BLITAGH 3 F ez Pf B DEA #3]0 F B AR
A H .'rfvsystem DEA #-3] - & % %+ Fried et al. (2002) *74% 1) = ’HE; DEA
i% (three-stage DEA approach) ; 3% 47 3 3o 5 M F R ¢ & o472 #Hid K
(deC|5|on making unit, DMU) & {7 s 325 pF > H2xf @2 3| = A% 3 @
TR R M e R (managerlal inefficiency) » = % X *F A1k
£ (environmental effect) > = &% %48+ 4§ (random noise) ; & &1 - FFEF
LAriE o R A gt i JE-EE I - R b TR A S
gxijw,xllpﬁi 2 EaF T RAD L AL F I R AT e %
thEFEZ B 2B DEAY 5 I ¥ Z fabﬁxv’%fg;sﬁxpﬁ i %k
BEEHTE EA AR D
‘Uz—’%‘ GRS G S R

B A aiEip B8k (differentsystem) T2 A K H oacdpE s FF
IRE ”Lr’ﬁ ARERARZF-M L (TFEEIG) IV S f—xallﬁ;;ﬁ—y
Flt o k@ s DEA HAIATER 2 AR E 2 Ak - x'§?::;‘.f~’a“w.§?;_'rfﬂ{5'fi'h‘.%fr
A &F* > m ¥ @ * Tone (2006) £ Cooper et al. (2003) *r#& 12 system
DEA > ki=Rip B H 5 T o - d 30 S8 p A~ 2 R BRBRE

5.

mh

i o
AL DR S Y
f'w -

)
Do
;EE ® “\i\\

[EX

‘Bt aL T DEA B33t de g 4 oz < ik 7 £ B Garcia-Sanchez (2007) e
°d v iy s DEA 2§32 % 4= ¥ 4451 % (4o Fried et al., 2002; Garcia-Sanchez, 2007 ; £ 3 &
£ 2 2007) 5 2 &% Bt 0 ~ < (¥454+ system DEA T4 % -



Baseball Fielders’ Performance and Their Compensation Structure 107

LA B R MR Y individual = FF £ DEA 22 system = 14 £ DEA »
BRI AEAIE Y T 0 RS - BEA D # 2 system DEA #-

:
A4eT 2 F

-

miné
St OX, > XA + X A4, + XAy 1)
Y, <Y A +Y, 4+ Y, A,
L, <e, <U,
L, <e, <U,
L,, <e, <U,
Z.+72,+7,=1
A4 20, 4,20, 4,20
z.,2,,2,=10,1},

79 (1) 2 system DEA f it #£4]¢ > #-E - sz B X %A L 08 (X )P
A(X)) EFER (X)) afEBAD (FF) MY, Y, 8Y, 52 ~Z, 22
LAAEHE (TSP~ EZBHE)HES 0 A& 12 - A%k (binary
variables) s L, 22U, 5 T3 1 5258 (1) 2 v mimm = Bk R 2 T3~ (5%
S)—A N (FF),RFE IV B A B2 R & T (rank-sum test) > & T
PP EC-HMEEGFAMYLR > A2 %% * Wilcoxon-Mann-Whitney 2. U #

23 DEA-¥A2Z L2 BH T

POHFT o BBEBRT L BTSRRI AF ER A p AR § R SR
Mz g A2 Pt individual DEA ¢ system DEA » 5 L1 (B 1) f245
SR AR g (Y) AFIE (6P~ F) F JRBAFT s
ERIR L R T e B0 (X)) BY individual DEA H23)#r#H = B>x
F koA wuh OT T,Ta (52 #)~0Jdd; (P &) 2 OUU,Us (3 B) - system DEA
Al 5 OJSUUz> 2RI 17 »d *0 2@ p AR FF 7 35 AR A - 7t

®a.17 » Battese and Rao (2002) - Battese et al. (2004) ~ 7 & L % (2008) % ¥ 5. % (2009) i
*E R4 A& S A Sk (meta-production or meta-cost function) > AT BRI H s £ R AT AE S
Rimh2 @ ZRENIRE $E 24502 T i P RF O mEZNERER SR
ESR A



108 g F 124 # (Journal of Economics and Management)

HE2FFRE S TimA RS
Tk A SEREE P TH

s FAEfT F/%F\ MITF T 0 3%

R AARSL S T EEA AR
TS - SRR T AR 2 ok F
et — SRR AR 25 S HFFT KL
R EFRF S TM/TM » e F 0~ pohif s AR Fradme o pl o g
STk R 2 T oed 5 1 TM/SM ’E;E CHFET LM TITH I STe @
- g F A2 system DEA & 73 @A BlZ W2 e F 8 R 4
0JiSU,Us » 4egt — % » SBE#S (5 & L g & o

%4wx¥%

Mo ALt o A2 K * rank-sum test (Wilcoxon-Mann-Whitney) 2
SR BF AT AR MR T c MK E P s 3

1. A individual DEA #4]™ > S uldife % - &2 % Z FFEoad @ > f]* U szt

EauE (S P) (8 %) 2 (P~ %) 2Tt 18 Ke ¥4

VAR TSR L 2 BT SR R AT g 2 AT

2. 11— PREogr z prg system DEA B3] e PR G 2 BT B 2 HEa S B
P Usts £ 0 riean T SR £ 2 BT St L B B R
i 2 AL

Yij 28
A . ‘
3
Uy
o
T
I
S
1
b : S
1
: T
(0 Ty T,
o T
1
1
|
1
| M
v
1

v
.=>.'<

W) 1 : system DEA = &, W)



Baseball Fielders’ Performance and Their Compensation Structure 109

3 REEFBRI

A5

- HEp =

LR

\

* DEAﬁ-J’%%ﬁq’%ﬁﬂ ¥ ﬁ%af*&?@ﬂﬂ%éﬂ

Fe B
= & 3 % individual DEA ¥ system DEA z. § & % % -

\3*4 —\ﬂb
\1
B \ |

7
“~

31 # A BEEP

AFEI AR AT P ERR 50 L~ P AR 190 Lo~ 02 E RIBGE < R
385 %0 235 634 LR o % - 2 R ZfFE DEAS TEB 2 IE ¢ 7 )
Bl (X) A 0%) ~ 4l (Xa) ~ 48 (Xa)~ B4 (Xo) ~ % 48 (Xo) ~ —
Fim (X))~ 2B E g (Xe) » = %4 (Xo) » 2 i (Xyo) ~ b7 dc (Xup) ~ 47
Fx (X > w3k (Xgg) ~ f 87k (Xog) ~ REAUTE (Kis) ~ d =5 (Kyg) > ¢
i (X))~ & 375 (Xls)‘”T' I8 & (Kpg)~ 8= & (Xoo)» BT & (X)) +
21 55 » A NI 5 % F&ﬁx\ﬁﬁ?‘r?‘ (Y) 2 $ZBEMRLIFEET (V)
He D ARG ZEBRESR LA eSO R 7 ERF
%H}—ﬁt’b" L S :}Eﬂ«ﬁsa 100 3> p & Bk ﬁ‘r«r 144 35> @ ?p@]ﬁﬂ«ﬁsa 162
ForES RS NE A RILORS 0 g bF gk BITEHNE S DT R
AR AR ERF R B E R MR | IR A ‘?ﬂ UE N
BB IEEEREIE > MM ELp L Pl e R AR o 4]
BT BBy Z AFTOREL Ay R AR R LR
Josa AN (BFF) ¥k Az HRAPE &%E&ILLmv ¥ 03 ARy ARR DALEE
BFEFIuR R 2 3F 37 F ~enke E A Alex Rodriguezs @ # i & $51
FOFHE LAY ERBERLHETT > P ARG ET RS
i\ﬂﬁﬁﬁﬁzipwéﬂmﬁﬁ F*Wﬁ“%?*%*ﬁu%%éﬂ
it DEARSS >R~ 20 EEAEN (F ) B % Pearson
wwm&@ﬁgiﬁodazw%’mﬁﬁx%&ﬁﬁﬁgmco@’?i
WA F L AP o L4F * DEA KAz EaEniig it o
ﬂ*i‘ﬁﬁanﬁiﬂéﬂlf&ﬁﬁ%ﬁmﬁiﬂh’ﬁ‘?%%@
B () 2 HFARE CHFRDFLLRESR > A2 A8 R EBER
45 (SFA) $7] » EFa B AL RSl (Z) A= i (Zo) ~ F B2 P

TaM B AET BV EERE SR R e



110 g F 124 # (Journal of Economics and Management)

B (Z) 2 2 B 42 (Zy) Swaf fofaT o2 MY AE (757 A%y
Bl - BERTLFETLE (S=Y, (PHRE)-Y, (FFE) 5k
fhco wFEPE R A5 (SFA) 0 4 % SFA @ FHEA4eT
Si :a0+ﬂlzli+ﬁZZZi+ﬁ3Z3i+ﬁAZ4i+(Vi+/u|)l (2)
Si :aﬂ +ﬂlzli +ﬁ222i +ﬁ3z3i +ﬂ4z4i +}/1DTi +}/2DJi +(Vi +/u|) 1 (3)

CRER Rt E RS TS 2

IRy Ik Lo A ol L
B (X) 97.271 162 3 41.847
R (X) 356.751 763 2 202.205
i (Xo) 311.656 688 0 182.253
$EE (Xy) 47.351 541 0 53.797
@A (Xs) 44.009 125 0 29.556
%4 (Xo) 87.079 213 1 53.256
- (X) 58.819 180 0 35.853
-z 4 (Xe) 17.191 54 0 11.830
ZdE 4 (Xo) 172 19 0 2.150
2 (Xo) 9.353 48 0 9.879
e (Xi1) 135.761 342 1 89.827
FHEE (Xyp) 0.269 0.750 0.059 0.047
=3 (Xs) 30.238 122 0 23.278
ek (Xu) 3.635 27 0 3.724
BHEEH (Xos) 2.616 13 0 2.448
Tl (X 5.801 68 0 9.112
b (Xy) 0.334 0.75 0.111 0.05
£ 37 F () 0.406 0.75 0.161 0.09
P & (Xo) 220.739 1408 0 275.224
BT (Xy) 75.293 489 0 116.607
BT E (Xy) 19.807 149 0 32.233
SHET (S 59.900 317.543 19.799 46.883
pRET (S) 723.104 5328.941 53.289 910.083
£RFT (Su) 3769.506 33000 390 4714.459

EHFT () 2511.330 33000 19.799 4023.411




Baseball Fielders’ Performance and Their Compensation Structure 111
TN EAGER .
# 2 M thigcd
X1 X, X3 X4 Xs Xs
Y 0.426 0.491 0.486 0.258 0.514 0.484
(11.867**%)  (14.194%**)  (14.004***) (6.72%**) (15.087**%)  (13.931%**)
X7 Xs Xo X1o Xu X2
Y 0.412 0.484 0.120 0.509 0.525 0.121
(11.391%*%)  (13.928***) (3.037***)  (14.855***)  (15.498***) (3.061***)
Xis Xia Xis X6 Xz Xig
Y 0.533 0.221 0.340 0.165 0.219 0.320
(15.841%**) (5.689%**) (9.065%**) (4.214%**) (5.651%**) (8.479%**)
X1 Xa0 X
Y 0.261 0.168 0.247
(6.812%*x) (4.277%**) (6.418%*x)

FLUREELN S U VAT 1% R A F -

2 (2) 5@ individual DEA p 2. SFA $53] > 24 (3) 5 i@ * system DEA p¥z
WEFS AR 0 g A4 DT (53%) 2 DI (P ) 4§ 2RIk | 2 B#w%

oo Py AR

R LR - v, 3R+ R70 - PRJCTPE S

0-~

GE A e o g >0 Fom TR E T i R nL B o Tk F f T kY k4

&b st > Ak 3¢ o 8

23 B RRAENFE

R LA Bt B B FEL
@€ 7.221 32 0 5.764
= R 58.343 204 0 37.615

% P 2.324 26 0 3.026
Bl -4 4.342 34 0 4.968

B RBEPITA
Bpose e 4

4

(R

P YR EBRRERELHETLE %0
AR HRH (£ P A RIRHRNA B

HEEER LA B ERMAERA Y (FpA M 21 fEEk

PRA I R AET 0 B TR R e B A g



112 g F 124 # (Journal of Economics and Management)

L) BRI (o s HFT IR B G PN E ZEP ATRE 2 1 e oakfl) s d
A i 2008 2 Tk fscw A2 2009 £ 2 FF AL 4 AU AR Tl A
A BRFEIRR T 5 BP0 B P R R0 5 - IR DEA Y
Al g 224 = 2% SR 3L (perfect collinearity problem) » z= &3¢ (3) ¢ > MR %]
BERREF P AR TR o (2 Z WA RER SRR T HA R T
At e B BFTOREL 5 - i DEA soF m2 Aph il % R
REF AN 2 B LEAEHiER ;0 2 L e B e R AR
TP R BTG B FES FT S ZRBER 0 0 B AR 2R B
FR2ZFE ARt e REARIHEBEDFLIEP o

32 BR#FE >AN2ZLBHET

FIAHRRE A FTERLBER AT R LRHBR AR FT > AT
B KUTR R T ias iiéﬂ:%a%?r’;?iﬂ Wity & ART T8
M- BT EMOTES P ARAEFS087 <0 B FRHA LR
Tyl F-FVEEIFIFEA S AN Z W R THE S FERp
WM F LRES - ﬂl L AR R TN ERTREFEERE D AR 0¥

AIRZRAF=R7 5B i a8 R -

L4 BRARETLIFNFETLLEILRE

g P& =¥ 4 (W P& iF
o 0.917 8.087 0.917 33.332 8.087 33.332
tH % (7.388%*%) (6.283**%) (8.711%*%)
F i 2 (57.758**%)

A lfﬁii%*'%ﬁ’r?‘?\%a AR FT (4é£)/rﬁﬁﬂx;%ﬁze
2. L AE G tEEF RrL o 1% R F o

X
P
B

155 TIEEN L f oacT B TR S 0 LF Ip | T 0E 5
E0643 G chf bk o p ATEE 5 0610 > @ EEIE 5 0.762 =% - 56

t2 F#REz BTrERERLIieRS85BFE3 oD cFE2 4845
2ZARPRETES T AT T AT ARREM LR - MRP RS

SR 1 v AR B TR TR o
Wafmw g% 223 BFA 7 804 (undesirable outputs model) &S b R 3% - & _% system DEA »

HESER Vs



Baseball Fielders’ Performance and Their Compensation Structure 113

WE SRR RAF RO BFEFT AL ¥ - PR R Z FpEC system DEA
2% B o

25 BRI E T é.&iﬁ-‘i‘f’eii-ﬁ!'ﬁ_%&i

oA P& =N 4 (W P& iF
Lo 0.643 0.610 0.643 0.762 0.610 0.762
t T (0.890) (3.549%**) (6.978%**)
Fie (26.684%*)

il THES i e RS AR v ESRE D Fk
2. BEPAWELEEFE > M A7 1% ok ERF o

33 ZHEDEAR#HA

B A 58 B Y R R= B DEA (individual DEA) % = rg B4 i DEA (system
DEA)> 4 53 B Bu|R R £ F3® T > Z Ik i 2 FR#mocd  wsg R
FEREL 6T L8 TFH AT
1. individual DEA z_ 3+ % & 4 3V i s - 12 B DEA (% 6) 0 4 |3 = Wk
BROF L2 FFonkpE s B SRR L Ttk B i 08150 RN ER
00415 22 p ki 06450 & SR B et d wp 2 | AL (47%) 4
R 15%Fep A 29% k@ 5 TR S S S FFRE v EBRE (£ 7)
8 o2 Tioseg i (0.849) &t F s | oA (22%) 0 PR B
Wi NPT 2 sk (0.719+0.730) Lk w g A (47% ~ 51%) (3
B) o R IR p A GTRILBIE PR > ARETFP LR
2 AYAPH ) P ARETAREENE S oo
2. system DEA 2 3t % tie § A gk * system DEA - % [F 3= 7 b Btk 48
%pzﬁ% SN NEZ Y- PRE 2 Tk @A w4 0.04340.292
2 0415 @ ¥ Z B2 THER A WE R "J 0.630 ~ 0.682 2 0.667 ; +* #&
Z@ﬁﬁiﬁkﬁpxﬁ’%ﬁp?ﬁﬁ FrxhIF A s p AR ER
ZLIR R o B 1H - R P¥x~§?ﬁx‘f TFERELZE P~ LR
FZIFERIELS P - £
. FoMEFRERFEZTEFBE SFA%‘?EI%;fén &
PR IR APTE TR AEE R RN

T F‘

11

o

% > f individual DEA
FREANLE o A B

SR REREEAET (N) ENRE (V) hd ¥ BRET LEL iRE (S)



114

g F 124 # (Journal of Economics and Management)

iR HOBE ) AR ERI EFRES A hsystemDEA ¢
AT RSO RN R R ET A LR F L e A ko

ANLIERHEEE ) ¥ - PP DEA 2 %% %704 #* individual DEA
o AR R By TESL 2 kAP A w3 H e a l HEAES
Boit > 06 35% » APt P A2 £ R0 121% 638% 0 FE A ERA T R
ABE MR RFIANARIA p P EETRF A CRPRAFTLR
B FP Mot F B R 2 R BB/ BT AR UDFFRE AL
FACEFT AR A hERE P ATRER o (e Ak * system DEA B> A EIR R &
FoPFEI AR ARFASERBATAERETRIF KEAW
ﬁ%é&ﬂﬂ@ak%%@ﬁpiﬁﬁwﬁwﬁ»%nwﬁﬂﬁﬂﬁ;g
o pHEL2 FFRFMEIRBIITEEGRL L Aok WARIKA
PP ME & RS o ¥ ¢ 72 %A individual DEA £ system DEA > §i%
FoMEDEL S SZBEADLF AP S - R kg 0 27
Ed B EL et RN SRS RN R DGR EE

26012 F CARBEIBIRIREBEIAN B R

individual DEA

system DEA

5HT ok B 0 0.815
SRR FTAET 3%
TE=12 48 # F A+ © 28/59= 47%

P& g 0.645
PoASERFTA RS 121%
TE=1 2 % & F ~ +* : 56/190= 29%

£ RT3k 0415
FRHRFTAITT  638%
TE=12 {8 %7 A+ : 56/385= 15%

RS T 3ok & 0.625
BRI R FT AR 264%
TE=1 2 # %7 At : 140/634=22%

LA He @ 0 0.043
SATRFTEN S 8221%
TE=12 #k+J ~ :0/59=0%

P AT ek g 0,292
BoASE R TR S ¢ 955%
TE=12 £ #F 4+ : 16/190= 8%

£ BT e b 0.415
W R FTH T C 638%
TE=12 £ # 7 4+t : 55/385= 14%

FERE T o B 0.344
BRI FE A 0 1439%
TE=12 t &7 » 1 1 71/634=11%




Baseball Fielders’ Performance and Their Compensation Structure

FT 5P ARBRTIPERFREBERRN I FoBER

115

individual DEA

system DEA

- 4 SFA i jf ¢
S, =-3.248***_1 257(FE #:47) + 0.46313%* (7 =
#)+0.6772 (i dh % pc) + 18013 *** (¥ i % %)

B+ SFA ff ¢
S, =27.406%**+14.996( K H.47) + 6.184 *** (44 = 4&) +
36.742%%% (5 dh % pc) + 20.748%(= # 4 3%)

R SFAR

S, =1662.729%*%+9 253%**( ¢4 47) + 57.019 *** (4 =
) + 284.606%** (5 d % ) +132.164%%*( i 4 %)

system SFA it ff :

S =448.366%**
+74.099%**(fH:47)
+65.831*** (4% = &)
+312.494%**(5 o % p)
+117.488%**(= & 4 %)
+1459.896***( 5 A Th B I 5t % #K)
+1001.159***(p 3k f 1 4% % #)

FLpE N, Sl L B Thli e 10% ~ 5% 2 1% ok AR E o

281500 ABBEL et

BRLAN: FIpR

individual DEA

system DEA

AT Mok @ 0.849
SRR FTAEE 2%
TE=1 2t &7 » 1t : 22/59=37%

p & TiascdiE 0730
PAFRFETHWNS D 51%
TE=1z2 A F 4 : 37/190= 20%

A RWT ke 0719
AR FETAES 4%
TE=1 2z $% &7 4t : 33/385= 9%

ERE T 300k 6 0 0.766
EXER BT RS 1 40%
TE=1 2 & & A~ ¢ : 92/634=15%

LTI 6 0630

SATRFETHES D T0%

TE=12 fh+J ~ : 3/59=5%

p AT e i 0 0.682

PAFRFETHEE D 59%

TE=12 # & F &+ 1 23/190= 12%

£ WT ok i 0.667

ERHRFTAES C60%

TE=12 &7 » - : 21/385= 5%

FERGT 3o (8 1 0.668

IR FT RS 60%

TE=1 2z 4k & F 4+ 1 47/634= 7%




116 g F 124 # (Journal of Economics and Management)

19954 62 2 82 9% SHABRBFT I T BomImy Ty
T R TR L 2R L BRI AN T EE R
WAL USR8 F7 3% 757 4 99 £ fE494c™ 1 (1) & individual DEA
BAITHEFL mF AR BRI AHEF -5 BER B 1 :
WARFHHERNE P L XRFERLRNEpEAPAIFF o8 HT R
Hoed B F 8% ~p o(2) d systemDEA R T g %87 > &% - FERY
FEULRBEGZESCDP PG REFALAR O RAFIREERELD CE S 5o
Il SRS ERFRTE PR ELES L RARFLEFERY T E
CHELFT ST ERL Q) FEAYZTRELE FRAY P
FRPET L LM L cY AT 0 SR L FTHROTE S PR ER
FERANZPEMRT 0 AdoE s PIRIFZT LA -

29 BRBR %S E KLA BT

Panel A : % - P EC

A individual DEA system DEA

B (8 Py (s %) (p %) (¢ P (s ) (p %)

£ 0815 0645 0815 0415 0.645 0415 0043 0.292 0.043 0415 0.292 0.415
Z(P) -3.779 -7.810 -4.010 -9.305 -10.680 —4.239
e (0.000%**%)  (0.000%**%)  (0.000%**)  (0.000%**)  (0.000%**)  (0.000%**)

Panel B : % = P& £

Bu (5 ) (¢ %) (p %) (& )y (¢ %) (p %)
Bk

€ 0849 0730 0.849 0719 0730 0.719 0.630 0.682 0.630 0.667 0.682 0.667
Z(P) -4.010 -5.445 -0.682 -2.106 ~2.005 -0.621
© (0.000%**%)  (0.000***) (0.495) (0.036**) (0.045%*) (0.535)

FL DR RN A O B%E 1% KB F o

4 BhHeFg U

2 g Lt_’qu' SPPEDEAE s S8 sp A ER2 59 25190 2% 385 £
BHpHLIFETHRA L*T#ZOOS& 2 2573 L4peri & R (2009 E) Ik B
FEFARE > JI* B anz pp £ individual £2 system DEA $53] > 3 12 & # #ic



Baseball Fielders’ Performance and Their Compensation Structure 117

Utk 35 BN 2SR 7 SH0es 20 338 % Hm

d = rFEindividual DEA 20 % - RS S8 > SR R 73 H AT

ﬁw”ﬁ4w$%p¢w*$¢%ﬂﬁﬂiﬁﬁ’Eﬁéﬁ:%&ﬁv
EEAEL > RZFRLTIERFERE T R gL AV D ERTE R
WERE P ARR

2. ¥4 ZPpEsystem DEA 3= 7 BB IRBL 2 H0pF 0 L FT S
A F A BEFESERED A

=

[z

3. FoMFERGIERLERIT MK #ﬁ'i?z‘i’%%j—im Bk
EHANIPT 22 HE ) R nRBE (Fr2R2HFFTF¥
B¥ifo

4. l’“ﬁv}v—F BRSSP E2Z S e FIREES - B vt B2 ¥
B 0 B2 PR BTk L e LIEP B

S. frb?"Qi?%’é«%% CHE IR o BRI L T ‘Lfﬁﬁ—ﬁ?fﬂ P2 L o
ARAEFPI R FETORERMAE S pIFE

R TRARIEERDY > ¢ 7 (1) ¥z R ii‘é’ﬁﬁiﬁﬁiﬁ"‘ R

ATEOKBEIEE A2 ¥ UE =Tk R 2 wﬁ:aﬁ;u—rmﬁgg 41,% g—_%%@f;ﬁ.{
FPEL O FREFED LRI &I Bk o (2 N FF RS

SHACED L FIR AP R L BRANONEER > SR ALEFT T
AR EFRRE Y 2] 0 () A NIV H 4 MVP g4 & £ 3 & Bonus
BoRFRERLFLER Q) RASHEREHFT HHES 5 il@;jrlf;fuj;ﬁ}g,gg;g
FHRK (#=TR-TC) » Z2& 2 <E (TR=PxQ) B4 A (Q) F4¥
FoRFAREEIIRZAT] ) B MBS R DR LEET g (R &
B Y G SR IR R L) © S B B 2 nE o et — kT R 4o R
Floo ea RBARFRAHET TARP A1 55 ad A (TC) » 5 » £33
Gt EHET L S hr g SER AL N EFAT % F LR
HEEATE LA SRR A R EE

40
LA E (1994) ) PEHRERLBIER SR LT 244 (DEA)

HoP LA B EFEE Y wﬁi%vo
o fedh (2005)0 ¢ EWBFP I Ao Afc S £ B A D2 DEA I -

Zpg ¥ 4 Tk 2008 E IMF b0 F 2 BB T o



118 g F 124 # (Journal of Economics and Management)

FLn A BEAFEL ML HY o

B (2008) 3 B ETHE S I RPLA L0 ERAHY L 6] R ILA
BERPEET LG o

Fopou S ERFE S BRARS (2009) ) B E s A S BcdE A I 2 RARFE2 4
AxE o (gA#H=<) > 37> 61-100 -

® 4 (2008) 0 F L e R A R IE IR RS 0 A ESEREL
¥R LA -

A E G s R (2007) S AR R AP PHARF AIFTRE L 2170 (R
¥omLaen) »82:1-25-

AT CEFY ST KR (2008) sHR EEHF ML AT 2T —EFER
SBE* o (B gAEE) > 845 159-193 -

Balfour, A. and P. Porter, (1991), “The Reserve Clause in Professional Sports:
Legality and Effect on Competitive Balance,” Labor Law Journal, 42, 8-18.

Battese, G. and D. Rao, (2002), “Technology Gap, Efficiency and a Stochastic
Metafrontier Function,” International Journal of Business and Economics, 1,
87-93.

Battese, G., D. Rao, and C. O’Donnell, (2004), “A Metafrontier Production Function
for Estimation of Technical Efficiencies and Technology Gaps for Firms
Operating under Different Technologies,” Journal of Productivity Analysis, 21,
91-103.

Berri, D. and T. Jewell, (2004), “Wage Inequality and Firm Performance:
Professional Basketball’s Natural Experiment,” Atlantic Economic Journal, 32,
130-139.

Brockett, P. and B. Golany, (1996), “Using Rank Statistics for Determining
Programmatic Efficiency Differences in Data Envelopment Analysis,”
Management Science, 42, 466-472.

Cooper, W., L. Seiford, and K. Tone, (2003), Data Envelopment Analysis: A
Comprehensive Text with Models, Applications, References and DEA-Solver
Software, Kluwer Academic Publishers.

Depken, C., (2000), “Wage Disparity and Team Productivity: Evidence from Major
League Baseball,” Economics Letters, 67, 87-92.

Einolf, K. W., (2004), “Is Winning Everything? Is Winning Everything? A Data
Envelopment Analysis of Major League Baseball and the National Football



Baseball Fielders’ Performance and Their Compensation Structure 119

League,” Journal of Sports Economics, 5, 127-151.

Fizel, J., (1997), “Free Agency and Competitive Balance,” In: Stee-Rike Four! What
Is Wrong with the Business of Baseball? London: Praeger Publishers, 62-72.

Fried, H., C. Lovell, S. Schmidt, and S. Yaisawarng, (2002), “Accounting for
Environmental Effects and Statistical Noise in Data Envelopment Analysis,”
Journal of Productivity Analysis, 17, 157-174.

Garcia-del-Barrio, P. and F. Pujol, (2004), “Pay and Performance in the Spanish
Soccer League: Who Gets the Expected Monopsony Rents?” Working Paper.

Garcia-Sanchez, 1., (2007), “Efficiency and Effectiveness of Spanish Football
Teams: A Three-Stage-DEA Approach,” Central European Journal of
Operations Research, 15, 21-45.

Hakes, J. and C. Turner, (2011), “Pay, Productivity and Aging in Major League
Baseball,” Journal of Productivity Analysis, 35, 61-74.

Hill, J. and W. Spellman, (1983), “Professional Baseball: The Reserve Clause and
Salary Structure,” Industrial Relations, 22, 1-19.

Howard, L. and J. Miller, (1993), “Fair Pay for Fair Play: Estimating Pay Equity in
Professional Baseball with Data Envelopment Analysis,” Academy of
Management Journal, 36, 882-894.

Hunt, Jr., J. and K. Lewis, (1976), “Dominance, Recontracting, and the Reserve
Clause: Major League Baseball,” American Economic Review, 66, 936-943.
Idson, T. and L. Kahane, (2000), “Team Effects on Compensation: An Application
to Salary Determination in the National Hockey League,” Economic Inquiry, 38,

345-357.

Jewell, R. and D. Molina, (2001), “The Effect of Salary Distribution on Production:
An Analysis of Major League Baseball,” Working Paper.

Kahane, L., (2005), “Production Efficiency and Discriminatory Hiring Practices in
the National Hockey League: A Stochastic Frontier Approach,” Working
Paper.

Lewis, H. F., T. R. Sexton, and K. A. Lock, (2007), “Player Salaries, Organizational
Efficiency, and Competitiveness in Major League Baseball,” Journal of Sports
Economics, 8, 266-294.

Porter, P. and G. Scully, (1982), “Measuring Managerial Efficiency: The Case of
Baseball,” Southern Economic Journal, 48, 642-650.



120 g F 124 # (Journal of Economics and Management)

Scully, G., (1974), “Pay and Performance in Major League Baseball,” American
Economic Review, 64, 915-930.

Sexton, T. and H. Lewis, (2003), “Two-Stage DEA: An Application to Major
League Baseball,” Journal of Productivity Analysis, 19, 227-249.

Sommers, P. and N. Quinton, (1982), “Pay and Performance in Major League
Baseball: The Case of the First Family of Free Agents,” Journal of Human
Resources, 17, 426-436.

Staudohar, P. and J. McAtee, (1989), “Free Agency in Sports: Plum or Prune?”
Labor Law Journal, 40, 228-234.

Tone, K., (2006), Data Envelopment Analysis (in Japanese), Tokyo: JUSE Press,
Ltd.

Torgler, B. and S. Schmidt, (2007), “What Shapes Player Performance in Soccer?
Empirical Findings from a Panel Analysis,” Applied Economics, 39, 2355-2369.

Wright, A., (2002), “Performance and Salaries: Are Major League Baseball Players
Worth the Millions?” Working Paper.



