161

WHE - BA BE#E e Mt R

—DEA(Data Envelopment Analysis) S FJfste] —

L m H#-& B &

poemmmeT e < B B
L e
. DEMBEIT} Sttt BIE
L SRS
N. % %
I. oj2|g
B - B L7 M E XNEE A4 dEHe At rdHy HEE St

@

e ¥ £gd e Be By dodln k. F A= BA
Aol 52 grigtel 7IdEe] e &l did o] Fdstn USe
om gt o] A8l BYE Ze FHE o= 7Idel a8l K&
S 5% @FEh 9 2| AdH] 7] WEolrh EHe HPdA=
A 719e ARYEe] He BRN —ifael] vlste sid 7ide] driitg
agdoz AYH vl e FHE oz drh Hsol i 7ol
A B8 Sk ATk o)AE WA= ado] FAIA o
HHE datA Bt olg AR 7IHES dFVIEH ARG de W
& A & 5 e Aotk

(]
?.
lo
N,

r

N
il

o
&

¥ WEERHIE WRER, FIEA.
EH IR éﬂ Yels wmohE AReMel HEel S HES W HRRRE AR
A ks Patsie Arje) MEAS WE,



162 {EEHE A4H A1=

SR AR R M) BAS 2T FE ol EREFH WEol
1 4 Ak # ek 299 digkse g kel sgel AXE A
o) Szsy] wel, RRAel o BEE A7) Vet 719e] B8
FINNE ° Utk 55 A2 5o SYUNE Y199 2AH
Asige) uheh el kM) A R7bA Fe) 2SS

b Qe A, 28 AQAE BT 23se olent CaF AUl

ox.
o

‘NE(EY) Aol vlsted JpzEmd A9 7ot B4, 28W AY
AR HEEH 7IdEe] IEHAY 284S "ojmagu . ol F
FE &1 18 ABHolm AFTAHL] MY a&4 7ol ke
Fojob & Aot} 2y MERIe¥E Kkitol MEMS BAE7] Y3 "
Aol ZAlEo] & o] HAolt},

o kol A RS Mt (firm-specific efficiency) & &A1 &
Aste A7 2o E3hA] Fuh? G284 3ol A3 iR ArEL 7
Fofl MEE I3t AEFEES o83l MErIYo] ohet EEe FHAE

£ (average efficiency)S &3st= ol 2x3 Atk AE7He] 8848
Aale WHoE Wes] EE 109 MEE7E AMHEe 3ol B2
olzigt AL T w NAVIPY 84S FH e d+e 719 BY
Falolt AR9 A FYPALAM v g4dskd Zart Ao o] 4
= 7149 284 Aol i HadlA gt =AUk

d7e BHwrd HELELAA de] AH8E= DEA(Data Envelopment
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[I. DEAMBRID} HktE BIE
1. E3 XS SMEM AT

DEAE THojA Abgshe QubAel MaEh Ndozre Sudth o
So] 29 U ZAGE s AEE(EEW) A -‘f—‘ﬂﬁ(ﬂkkgi)‘ﬂ
& o), FeAe AEEI} FYEY A HER Y 7 ]
FgAo] Fol BB T Aibed Azl e HLE}IH
oujgitt, wekd A ‘31%01 zow ES4E YL &8RN AELE
o TiEolgka ¥ + o Aol Bat olgigt 712 Pl s
Charnes, Cooper, Rhodes (1978, 1981)& &E&E #AI(Decision Making
Units : DMUs)] 84S £BMOZ 238 & e M2E THES A
A3t At

DEAS] EAL ayargtsol] ek e (a priori) Y BE &2 WHE °l&
a2 FuME &4 BRRE Bie E84s =
aglm gREe] AZAAE nye] R FAH F,
output production function)Z-$-elix H#A #&2
o, 7wl BRSE Be E84S At
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DEA*%*”OH wated dgstrie] A 44@24 g9lel A4 a5 S
23 2989 A p& FriA EA Bl g Bark Ao WA
DEAS] Aol =& ol&ul oxpdd d9le] MA7IEe WE3s] shool
gth. DEA 27147 REor mBkE #fe 72 W, S, ¥He,
n)2ze] ag7], AWAXNGA 53 22 vige gt oA deid DEA
APAF7 F2 wgaaAe] 84 B8 Z}?M AHgEO] STk 1L
du 2 SoA FETES BHog e o%EY 584 BAA A &
AL 3 e AFe] ok

BEHE BAre] MA712o] uiste] Ahn(1988)e o3 22 F7HA 7)
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2. DEA 1#%)

Charnes-Cooper-Rhodes(1978) 7} AlAjgh ¢zfe] DEAS ®R¥& st
7P AAl Heje] DEAR &etd ofgfo] KX (2—-1) T 22 BEtwA
2 vepd 5 Uk & N7§ 7Ide] TAAEC ZAA MY FUAEZA SA
o] AEed AMEte FFo FrlEte A$E OF HFSEAIY. o714
BRRE 99 Y7oy, oz HHshtAe =44 (panel) A5& 714
g AukQ) A2 ERANPOE 9498 H43d A DEAZ uhg A "o
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Z Ur Yrol
#ikft : Hot = &———

TV (2—1)
1;1

Z‘l Ur * Yru

oo "<
‘EIVK'X”(

U, V. >0,

A7\ Yrite 719 j7F tAl Al Adbele AEE ro] AAEE JEebdH,
Xijte 719 71 22 Aldd 98t FY9E i8] g veEidn. g
Ur - Yrite} Vi- Xijte= 24z “ggEd® (virtual output)” ¥ “FHIKAR
(virtual input)” o2 #2]sic},

ERQ AIE t2 FAor wyl DEAE tAdHoA e Ve 23N
o] HAEJHS ZH3tA| Edhe (N—1) 7k Atz stllA] 71 09
BiEfr A = kA Hotg2 ¥ 4 ok FiaEAe] 23z 48 4
A+ Hot*e= a4 1xo AU 22 ¢S 7FM, Hot*=14w 719 O%
Wl o2 71gol Hlste] hEEEY SR G8FQ 7Ige l‘:} A d9ot
2l Ado]”] wiol] EAUY 7IdE F v &3 7ol U

FEHQ VIFES FbdR BAIEe] iAol ol AXshe CHESEK
g (production frontier function)’¢} FA T - AETRE XA HH
o]Z&- 1go] Ao #Eel v USE vt Ak NA HFHEE

= 7 IT AESRAEES VTR 383 7]%’34 H g 821 7]
JE +EE Ao oyt A& JE7A FAZE + A € oA
2 Ao WA e 7IdEel E&AQ 71%101 i, o5 ##oz A
A SO Al HojA A Hold g vlggAde] At Frkske 7IdE ¢
& ofu]gict

oy X (2—1)2 k& (non-linear) ¥ JEE-E4 (non-convex) &4
TOoE "r|gtol AFAQ o= B A7F ti2A "o a8z d4d

9%

Aol 88 7hsd MEEEIEoR HEEhe o] dasith ol sk

A
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Charnes-Cooper(1985) = ¥4%&¢| sl (transformation) & o] &3t =R
C-1D=%Y g9 R (2-2)F R (2—-3) o] ¥ @t EUS
F=3HA ot
(R (2—-2)
R Zot = XU - Y

U
M
ﬁ‘i‘l] *"J . lZ;:VVx M Xxotzl

Urze
Wize
¥R : CCR ratio form (2—3)
ML . N
| Gu—e- [EST+EST]
0, i, S+, S-

N
ﬁil] %‘J Yot = )Z::IYrJt 'lj "Sr+
N
Bot Xiot = ]Z%ert “A+S
St ST, Az20

A71A e= F3H8] 22 ¥ & 7HAE 322 “non-Archimedean” @}
]t #8E(dual problem)ol] EFslE R (2—-3)& &3] CCR
(Charnes-Cooper-Rhodes(1978) ratio form) i&%ioz 2a]9n] o] it
A AFENE st AH8E TR BEEERERS ] shgoltt, Unz] 3l

= R (2-3) #iloEs =, Tij=1% F718 =¥<U BCC(Banker-
Charnes-Cooper(1985) ratio form) #&%io 2 # (2—4)9 o] Jehd 4
At

(BCC ratio form) (2—4)

BME [ Bt —¢ - [rXi‘.xSr++‘élsl‘] ]

6, 4, S*, S-
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N
H# : Yoo = JZ::erJt A= St
N
Bt Xiot = JZ%Xijt A+SiT

N
JZ:I/IJ =1
St ST, 420

o] A7oMe 7 de] AHEH+E BCC ratio forme AREgHc} A 7]
A o7t 71 HFEAHOE AFHL USE Uil LERGETLE (N-1D
of Atz A 719 ool thete] FI EiE L TA el & (optimal sol-
ution) 7} Be*=1, S™*=0 22 Si*=0 Lo} AP} T AZEA9
A e7h 1077 &2 1075 3 o] ofF Z2 Fro] Foix|7] wiRol 6*ef A
o2 7t 7199 AU 2848 HUME + Utk weF 71y o) HES
Hog 8 Y folahd, 0o & 18T Ze ghS JIAM, s
(slack variables)?l S:**=09} S ™*= gk (surplus) 7t 2AstA FEe] 3HeS
7R A "ok, vagA wAe] BRI Z7)= BlalE(observed value) 9} o]
off th&she HAESFRETS 7HIA] K&t (optimal value) & Hlagre
22X 3 F

KEiEE R (2-5)% (2-6)& o83ty AZAE AT A= #%
4f (projection) g2 & == 3ot K (25) oM}t 2o] FYE| HH3
© B BSARG AAYG 2 g 7EAA "ok ool wele] A& &9 A
HAle BFXEG F4 TAYT 22 ¢ 7HRA d0.

Xlot - Xiot* = 90:"‘ Xiot—Sii* (2_5)
Yrot — Yrot* = Yrot'*'Sr_Hr (2_6)

71 Xie*, Yeof & AA BFR] (Ko, Yeor)oll H-§3h= A E SRS

of HFAJol}. webx Artas 19 AEE ro FMEH AV R (2-7)
7 (2—-8) 3 o] 7 & Urh
FAN Xiot = Xxot_Xiot* = (l—eot*) X10t+Si7* (2_7)
FaN Yiot = Yrot*_Yrot = Sr+* (2_8)

27 DEAENS o83t zt fo¥o] Ml sasttel A7le o9 2
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el olate] Wl 4 Uk 6+=13 7ol 71E mAmyel 1gEolw, 6%
A7l7b 18 2o g ARE SR V1ol AR datke 271E 2
At "k olgel 2EE9 2980 $UF sHuyds 2FVIGE AXa
9} AYu: JEEEHS 9209 A7) AT 5 Uk A2 Bo}, aXe| A
A7} ZrbebE 842 2qlas o o W EsALe ZrbaA B,

. &R
1B Y OAESE

AT oS BT gAA EREE st 1570 ZIgEelth @l
e Ad(AFEA), 7lof, g, ofrlel, B&o] xgEch H HALS k8
EH(Toyota), R4H(Nissan), v}#ti(Mazda), o2 (Isuzu), 2227)(Szki),
tio]s}22(Dihaztu), FXF¥A(Fuji), 3l*=(Hino), &tt(Honda), w|Z2H]A|
(Mitsubishi) 7} 3t} o] dAyte] 2 fRE-S 3d(88, 89, 90¢) FF =
TAE NS 7IFEY AERMe] FEAEE Aotk ols FAHAR

SUT A - AR TS ARAF WA WAL ASe vk 2
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29 - Az Jveie BREE WHHE, MATEERE(F3 287t
Jabat), BB (AN +7Y]), T PRRA(AAEH+71%
AgE AL-712ATEF A2)E AR A7 g A - R
© otle] o2 X2 FE ALEHJTH

R A, @EEHIFER), 1989, 1990, 1991.
a5 % SEHEHESE, 1989, 1990, 1991.

H &

b BEEES, EREEXE AXERR, 1987, 1988.
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it R, B ASEEERL, 1987, 1989, 1991.
AREBESFBEEEE, KEERESR, 1991
HEiEESE o N7y, HEASHE(K), 1986.
HEVEFE, BRI EShsE#Rt, 1991.

2. FIF#ER

(% 3— 102 HMEHEHEO) NEE 7|82 s Ads B4 4
745 Jepla ok 88d A9 7 2832 7Id(0's=1)2 HA TQEE
v £3te] @®@e AB,Citeldth. 891 7% =QE}, tiolstx, Ethel 37iAMt
o] E&AQ 71 (6e=1)oll X} QUrh. z2ejx 90d A5 E&FHY 71
o2 HAY Eud @Ee ABCi(Lgel= A8 FASY ooz ¥4
tigellA A9 7h 2Ll ols Fgete] I BHghs FAHLE HE &
SEPE 1002 7P E8421 7Idelth. 1urel &l Bit(0.99903), &t
(0.98920), #®E] Aiit(0.98296), @Bl Ciit (0.97926), thold+22(0.954795),
o] 28] 2] (0.95451) 59 JEFolth 714 tha olAdute) AN S @Ee Sit
% itV AA1ES FRE Jedl Wty UmA) 2ite sk gl &3
Atk 53] @@ Dit(0.71265) v &&8AWA M HE A= 7Y

=

(R 3-1) BEME 4 ELNO| HBYFES R

¥ ki 88 89 90
A (4) 0.98296 1.00000 0.94890 1.00000
B (2) 0.99903 1.00000 0.99709 1.00000
C 5 0.97926 1.00000 0.93780 1.00000
D (15) 0.71265 0.73027 0.69725 0.71045
E (11) 0.82509 0.78071 0.85592 0.83865
T ae (1 1.00000 1.00000 1.00000 -
WA (9) 0.93485 0.93528 0.95355 0.91572
np22e} (12) 0.82357 0.82964 0.80670 0.83439
o] A2 (14) 0.79511 0.80579 0.78443 -
227 (10} 0.88343 0.88898 0.89643 0.86489
tho]at® () 0.95479 - 1.00000 0.90959
F A (13) 0.80474 0.85735 0.82029 0.73659
3 (8) 0.93707 0.90785 0.97132 0.93206
o (3 0.98920 0.96760 1.00000 1.00000
r|ZBA] - (7) 0.95451 - 0.96149 0.94753

F: ()= st £4.
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2 @EE ool & N E AErIde] A&l HUsA X
g0} dge ME7Y AL AFAY AN T NdHel &
At Y YeEa U

(F& 3—-2>5 /HE71UY FEHErS $EOR e o= P FEIb

g A7FE Yehix k. 9714 el 27)e zb ke dolx HA
e WasAde 27|18 Tesl FaF Zolth Mde dA Haae A
oz B 192 =QEl A$ HE&Ao] EAlskA 7] Wi Fder &
(& 3-2) ABE £ELKS| FUEH BE oo} wwtel, %
b} T 88 89 90
A 79,709 0 239,127 0
(2.09) (0) (6.28) (0)
B 2,043 0 6,128 0
(0.11) (0) (0.33) (0)
C 14,213 0 42,638 0
(2.75) (0) (8.26) (0)
D 123,645 71,147 135,055 164,732
(50.90) (55.74) (52.06) (44.90)
E 338,926 416,954 254,403 345,422
(28.14) (39.75) (22.29) (22.39)
0 0 0 0
= 8
B (0) (0) (0) (0
u A 1,325,042 1,241,515 802,187 1,931,425
c (6.82) (6.68) (4.73) (9.05)
1,661,164 1,890,483 1,079,534 2,013,474
n} 2 o
(22.12) (18.86) (29.03) (18.47)
hol 5k 116,608 0 0 349,824
(3.15) (0) (0) (9.45)
o] 2 2 867,969 1,279,852 1,324,055 0
(16.20) (23.01) (25.59) (0)
~ = 9] 536,514 489,851 432,061 687,631
(12.77) (11.86) (11.17) (15.29)
% 2] 896,717 642,691 727,528 1,319,934
(26.00) (17.23) (23.15) (37.63)
3 " 196,533 260,972 81,608 247,020
(7.22) (10.71) (3.22) (7.72)
_ 85,269 255,808 0 0
€ o0 (1.26) (3.77) 0) 0
u} 320) A] 299,485 0 336,147 562,310
(2.98) (V)] (3.74) (5.21)
Z:( ) B Oy wEe



@S - A ABE EECES WEE HR 17!

>

Mg A7) ok 2919 ®E Bitel HlagAe] e IWF 209 44 3
W oz wiEel gyl 0.11%°] E3sih 39E AAse Eoe IFT
8529 63 guutgos vhEol i) 1.26%% st Uk 2ol 4919} 5
e Aste 29 Aitel Cit: zZHd HEHoz 7979 9w (v)&e
oiH] 2.09%) 3 1429 13 399HA(2.75%) oItk Ul 71952 &) o)
H] Bl E&AY ANE 3.15%°1A4 50.90%7tA] WA EEEHO At dE &
W, @=e| Eitsl Dite: Fuldedols AT 3,3899 231 6ulnky)
2369] 43 SMTrIo R wiZol tiu] 28.14%%} 50.90%% A}A|dhe o) g
o] Wl E LAl AR USS & F AUk

Bog (% 3-3) HEgAo] LAY e datd Lyt 574 I
e FAoE emEne] BEY 19 2712 BART 89de AitE 3
Moz zt gatgid vEgAe Z7)e A9 2 Pest Uk WA Hepol
71elake HlEEAY AV)E @A ARty FUHE 4,3699] 61 7THTHo] o
3 AEBEE LS BEES 4,1469 3 TuwidzbA) Azte] shesith w
g BEREY dx =ESUE] 511%0 sidehs 2239 21 9H
o] "zre] rhgsith, Umx AL (K, K*)=(1,762,866, 1,672,782)°17]
wgol 9000] 8F 3wWwrel A7o] sbsaln, dREAM FAl (M, M*)=
(2,479,717, 2,353,001) & 1,267 13 5wivhdel Heko] rigsdity, ZAupH o
2 godel Aftr} 7bd wEgAdel #FRE 7 ket &9 2,3919 23

7aigrelo] @aka sluh.

o

I}
o
=
=
1
—_T
=]

gEpell 71Qlske ¥lasyd 27!

A La,sy=La,s9—La,s9*=436,967 —414,637=22,329
Ao 7]1Ete Hla&A 27!

A Ka,9=Ka,s0—Ka,89*=1,762,866 — 1,672,782=90,083
R Al 7R vlgeAd A7):

A Ma,s9=Ma,s9—Ma,s89*=2,479,717 — 2,353,001 =126, 715

& YiA} 9A] ZF Aadado] AA ganEe ol t-&dte AP
o) HEMEE 45 vanFozA AXMSL FUT WHeE Yiasd vas
Aol A7 38 & Aok Bit A 7 AALAER 0.29%° @dhe

—_—
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MFE oF 0.2

(& 3-3) I BEM HIRER(BEY 57)

Al ZalE 89dE ##ol 71dsk= vas
5o AA#
29%polt}, Ciite vlag4 A7/ Airasel A4
& 6.22%0°|c}. 15t vl &
Hlg&Ao] zx|&le vlEL 8 30.27%¢ 14.

Aol =

2291 2,038%] 2 2uivtdow

gel =717y & Dikst

ARt whe) o wwgl
88 89 90 3 Ein
L 325,031 436,967 494,671
L 325,031 414,637 494,671
AL 0 22,329 0 22,329
(7,443)
K 1,398,989 1,762,866 1,872,457
K* 1,398,989 1,672,782 1,872,457
AK 0 90,083 0 90,083
(30,028
M 2,300,043 " 2,479,717 2,939,924
M* 2,300,043 2,353,001 2,939,924
AM 0 126,715 0 126,715
(42,238)
() Arasy FEEme Frk
Bit CEEIL
88 89 90 ] kiy
L 136,932 203,822 317,132
L* 136,932 203,228 317,132
AL 0 593 0 593
(198)
K 600,428 824,997 994,678
K* 600,428 822,593 994,678
aK 0 2,403 0 2,403
(801)
M 894,812 1,075,165 1,362,525
M* 894,812 1,072,032 1,362,525
AM 0 3,132 0 3,132
(1,044)
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Ciit a9 couerd
83 89 90 9 b
L 34,138 51,388 76,685
L* 34,138 48,191 76,685
AL 0 3,196 0 3,196
(1,065)
K 201,701 249,232 316,680
K* 201,701 233,729 316,680
AK 0 15,502 0 15,502
(5,167)
M 284,398 384,886 698,355
M* 284,398 360,945 698,355
aM 0 23,940 0 23,940
(7,980)
Ditt o9l ok
88 89 90 B iy
L 21,535 39,784 55,333
L* 15,726 27,739 39,311
AL 5,808 12,044 16,021 28,065
(11,291)
K 147,565 184,808 203,958
K* 107,762 128,857 144,902
AK 39,802 55,950 59,055 115,005
(51,602)
M 94,678 221,509 309,641
M* 69,140 154,448 219,985
oM 25,637 67,061 89,656 156,717
(60,751)
Eiit ol oweke
83 89 90 B s
L 124,062 180,430 235,272
L* 96,855 154,433 197,311
Al 27,206 25,996 37,960 91,162
(30,387)
K 794,348 870,085 918,754
K* 620,151 744,721 770,513
aK 174,196 125,363 148,240 447,799
(149,266)
M 982,937 715,178 986,817
M* 767,384 612,133 827,594
oM 215,552 103,044 159,222 477,818

(159,273)
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B %

CBR 1) E3) SRS WEM R (AR 108)

£QE} @9l wwy
88 89 90 3 ki
L 4,225,530 3,914,881 0
L* 4,255,530 3,914,881 0
AL 0 0 0 0
0)
K 6,096,125 5,671,669 0
K* 6,096,125 5,671,669 0
ALK 0 0 0 0
(0)
M 24,461,360 23,181,980 0
M* 24,461,360 23,181,980 0
oM 0 0 0 0
(0)
LA o9l : werg
88 89 90 3 i
L 2,987,260 2,743,069 3,622,237
L* 2,793,928 2,615,640 3,316,970
AL 193,331 127,428 305,266 626,025
(208,675)
K 3,823,118 3,377,335 4,175,187
K* 3,575,691 3,220,442 3,823,320
AK 247,427 156,892 351,866 756,185
(252,061)
M 12,372,900 11,147,800 15,120,551
M* 11,572,142 10,629,933 13,846,257
&AM 800,757 517,867 1,274,293 2,592,917
(864,305)
ojEC} 9ol 1w
88 89 90 b} kin
L 1,607,991 610,905 1,696,672
L* 1,334,045 492,818 1,415,683
AL 273,945 118,086 280,988 673,019
(224,339)
K 2,717,318 2,473,098 2,703,470
K* 2,254,382 1,995,052 2,255,743
sK 462,935 478,046 447,726 1,388,707
(462,902)
M 6,771,371 2,500,808. 7,757,665
M* 5,617,767 2,017,405 6,472,904
AM 1,153,603 483,402 1,284,760 2,921,765

(973,921)
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88 89 90 % Eis
L 905,447 1,679,093 2,073,513
L* 876,108 1,679,093 2,073,513
AL 29,338 0 0 29,338
(9,779)
K 3,049,522 2,854,799 3,410,859
K* 2,950,709 2,854,799 3,410,859
AK 98,812 0 0 98,812
(32,937)
M 3,939,754 6,893,982 8,416,698
M* 3,812,095 6,893,982 8,416,698
AM 127,658 0 0 127,658
(42,552)
Clolsi el ey
88 89 90 o T
L 0 607,385 748,795
L 0 607,385 681,096
AL 0 0 67,698 67,698
(22,566)
K 0 689,898 872,197
K* 0 689,898 739,341
AaK 0 0 78,855 78,855
(26,285)
M 0 1,780,784 2,248,321
M* 0 1,780,784 2,045,049
oM 0 0 203,271 203,271
(67,757)
23| ECRCTE
88 89 0 K w
L 839,103 739,112 887,538
L* 719,408 606,286 653,754
AL 119,694 132,825 233,783 486,302
(162,100)
K 1,297,618 1,231,996 1,540,265
K* 1,112,517 1,010,595 1,134,548
oK 185,100 221,400 405,716 812,216
(270,738)
M 2,368,780 2,077,265 2,583,213
M* 2,030,882 1,703,962 1,902,777
AM 337,897 373,303 680,435 1,391,635

(463,878)
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88 89 90 £ Eig
L 0 1,238,951 1,596,969
L* 0 1,191,244 1,513,168
Al 0 47,706 83,800 131,506
(43,835)
K 0 1,916,835 2,319,555
K* 0 1,843,026 2,197,836
~K 0 73,808 121,718 195,526
(65,175)
M 0 5,574,095 6,799,304
M* 0 5,359,461 6,442,512
sM 0 214,633 356,792 571,425
(190,475)
e e} o owukgl
88 89 90 % s
L 593,236 573,834 733,508
L* 538,570 557,337 683,672
AL 54,665 16,456 49,835 120,956
(40,318)
K 459,771 434,576 571,824
K* 417,403 422,113 532,973
sK 42,367 12,462 38,850 93,679
(31,226}
M 1,779,088 1,837,345 2,330,492
M* 1,615,147 1,784,654 2,172,156
AM 163,940 52,690 158,335 374,965
(124,988)
WES LN L]
88 89 90 & ki3
L 843,093 840,139 0
L* 679,360 659,031 0
AL 163,732 181,107 0 344,839
(114,946)
K 1,473,265 1,356,517 0
K* 1,187,149 1,064,093 0
K 286,115 292,423 0 578,538
(192,846)
M 4,273,860 3,945,489 0
M* 3,443,854 3,094,963 0
AM 830,005 850,525 0 1,680,530

(560,176)




§2E - 1A B S At R 177

2Ax7F| e v

88 89 90 3 s

L 563,307 508,187 614,600

L* 500,767 455,553 531,564
AL 62,539 52,633 83,036 198,208
(66,069)

K 911,546 876,556 1,214,663

K* 810,344 785,770 1,050,555
AK 101,201 90.785 164,108 356,094
(118,698)

M 2,937,354 2,786,915 3,260,315

M* 2,611,242 2,498,271 2,819,827
AM 326,111 288,643 440,487 1,055,241
(351,747)

V. # =

o] B AFsAtE AAtetE @Bl Sutet HAC] 10itE Yo 889
FE 90d7AA] 3ol AAAM NI Mgt MRS BT
Ak d&Eshe =%, AR, S o8N vidHE a8 Axprt
AA g dEE L '}I: A 53] Y TR ME KENQ] ¥
W IEREERQl ] a8 AR A8 vEhual dSE ER1E 4 9
o}k ol AR shte] RVt Al
Holl /T oA 5ol A& AolE FUste USS
719 nfe EAS AAF fstd 284S FINE F Ae A FE
& YehR ok meps ZP%i} el aede Alaav

THEAME o] g2 AAE F2E + AS
o) #ero] ¥l gl AFA Aol AR A9 BRSME Aats)

noy FAHCR BES 7IFos U A9z oA F AP B A
o) Blste EAo] gle 59 84S AAsta Yok AgAdHAA B
WA ol 1918 AAE L Aok Iid Hghd FHoRE B &
Bel Bit7b 291 “r2ji Aitot Citzl 7H2} 4919} 5918 2pxjsta Uo} 1
wou R 270 BARRD Eitol Dite 244 11999} 15918 Axgozs vlgs

oy

.
N
e



178 KERHE A4l A1 %

29

Hog APHIL IS & + Utk FRWAME Bkt dBd 2049 3
DA (FEY i¥] 0.11%) A6 wksted Eitol Dite 7hz} 3,3809 24 69
A(28.14%) 7 1,236 4 529%H1(50.90%) o 23l vlagAdel L3t
1=3

gy #&A - EER BAREY Aol S £ Uve BEAY HF3A
WA ¢ gle 9HE AT Qo webs Jo g AvE AEEEA
EEW(SE2L Y2 B3, FF 5)S 2elsiAu FUEEA o
aefEhe WEe g voprtel & Zlojth. ofge FrEKHENA dal AR
¥ Stochastic 34 EEK# (frontier production function) 2&-& o] &3
A7 ATete] wmEA S o] gate ol AFARe] A (robust) S AT
ga7t A& Bl

o

32

mu R e

o
fo
B>

2 £ X K

1. FLRE, “AKeEE) it 2HEa EEEORT, SBREERRRE, 1991. 5.
FER WL

2. HIAR. 8, “mEBLEEe] BMM Bekk”, TRERERE,, BEHR

#7eke, 1990.

BRIEAFEG), "ERACEMBRE;, 1989, 1990, 1991.

fEs 3 EAE®ESE, 1989, 1990, 1991.

BEEEYE EEHER, ThHPE SELE5H), 1987, 1988.

H A B, Teitae,, 1987, 1989, 1991.

RBERSR, TEESSBEERE" 1991

HEASEKNEM, TEEEEE v N7 7, 1986.

BB SheEgpint, "B 8hEEE,, 1991

10. Ahn,T., A.Charnes, and W. W. Cooper, “Some Statistical and

DEA Evaluations of Relative Efficiencies of Public and Private

© X N e e w

Institutions of Higher Learning”, Socio-Economic Planning Science
22, 1988.

3) DEAS} Stochastic :&issd i #1S ol &3 Aol uluiHd dsiMe Gong —
Sickles(1989, 1992)& =3



#®E - B4 HBE EESES] WEE WR 179

11. Charnes,A., W. W. Cooper, and E. Rhodes, “Measuring Efficiency
of Decision Making Units,” European Journal of Operational Research
2, 1978.

12, , “Evaluating Program and Managerial Efficiency : An Ap-
plication of Data Envelopment Analysis to Program Follow
Through,” Management Science 27, 1981.

13. Gong, B. H. and R. C. Sickles, “Finite Sample Evidence on the
Performance of Stochastic Frontier Models Using Panel Data”,
The Journal of Productivity Analysis 1, 1989.

14, , “Finite Sample Evidence on the Performance of Stoch-
astic Frontiers and Data Envelopment Analysis Using Panel Data”,

Journal of Econometrics 51, 1992.

Abstract

A Study on Firm-Specific Efficiency
in Korea and Japan Automobile Industry using DEA

Gong, Byeong-Ho, Kim, Eun-Ja*

The objective of this study i1s to measure firm-specific efficiency of
Korea and Japan automobile industry. Additionally, 1t compares per-
formance of Korea firms with that of Japan firms. It includes 5 firms
of Korea and 10 firms of Japan for 3 years from 1988 to 1990. The
main tool to measure efficiency is the Data Envelopment Analysis
(DEA), which is to measure firm-specific efficiency of Decision Mak-
ing Units(DMUs) and to analyse the cause and amount of inef-

ficiency.

% Gong, Byeong-Ho, Research Fellow, Korea Economic Research Institution
Kim, Eun-Ja, Researcher, Korea Economic Research Institution
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The main results are as follows: In the first place, the efficiencies
of Korean firms are not similar, That is, the performance of 3 firms
is very good in terms of Japan’s excellent companies. However, the
others are very bad, which is the lowest group in performance
rankings. Secondly, in the average of relative performance index( 6*),
the best one is Toyota(6*=1.0), second one is B (0. 99903) of Korea,
third one 1s Honda(0.98920), the fourth and the fifth are A(0.98296)
and C(0.97926) of Korea, respectively. The others of Korea are E(0.
82509) and D(0.71265). The rankings of them are the 1ith and 15th.
Lastly, in the average amount of inefficiency, the B is the amount of
2,043 million won, which is 0.11% of total sales. The Honda is 85,269
million won, which is 1.26% of total sales. The A and C of Korea are
79,709(2.09%) and 14,213(2.75%) million won. E and D are 338,926(28.
14%) and 123,645(50.90%) million won,

The result indicates that the performance of each firm largely
depends on firm-specific attributes, which is management and pro-
duction systems, labor relationship, and ownership etc.

The result also gives the message that in Korea firms, Korea firms
still have enough room to innovate and improve in order to enhance
competetiveness. It also gives a good signal for industrial policy to

deal with entry barriers to automobile industry.



