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(Abstract)

Measuring production efficiency using Data Envelopment Analysis
: The case of public Corporation Medical Centers

Chang-Je Park

In this research, the Data Envelopment Analysis(DEA) was applied to measure pro-
duction efficiency of Public Corporation Medical Centers(PCMCs) operating in Korea.
The focus of this research is triple. First, identifing convenience and usefulness of DEA
to measure the relative efficiency among PCMCs. Second, assessing magnitudes of the
relative efficiency for each PCMC. Third, adding insights into some factors resulting inef-
fictency in PCMCs,

Then, in this paper technical efficiency and scale efficiency measured by DEA[introd-
uced by Charnes, Cooper, and Rhoides(1978) and Banker, Charnes, and Cooper(1984)]
were analyzed and a new separate variable was introduced which makes it possible to de-
termine whether operations were conducted in regions of increasing, constant or decreas-
ing returns to scale(in multiple input and output situations). And a multi-factor Tobit anal-

ysis was conducted to see which variables are associated with PCMC'’s efficiency.
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PAF 2 FHRE FeARTIRe] YA NS A Y E= Jed Al e d
glol SUAIZIIL = Aol Stk 28l 98] vehe apf o) % AF7kA] AR A 414 g ¥
FAA ] F3Aolehe EE rtedakA] Zaha e deolnt. el 1 o2 529 g gt
£ gy delio] st RIS ARAES wtE o g A Aol Hesl relrh, weA

olgrul o] B4, oleigt #L ogH|o] FAT H5S 7 AddE A AHE ¥

%4 Leibenstein(1966)2 47t 219) E44E A LA o]53S A EF0] o] Fo| A
7 U3 £3E revhy 2R a2 2 239 Bl AL thiE 239 UlE 34
ARG 8], olie welvt ehdsithE Aot delEdelA a8 S A =gs
E AL AREEeY 9igstit ¢ 2 95 7T 2 5 S Aolth, o)e|gt #YlA B =i

FT3AEY F olF $23 & A4S a1 e AAelad (ol dudoletd) o] W &84

a3y AA S v|ode] Fav)de g AR <ald 84 Ao 2 o8-8 Aottt
(Conrad, Strauss, 1983). & Folg5 7] e g d¥at ofe} Aule] tdapdAo] ol st

FZo)7] wEel, 71Ee 24 EXolu g4 (function) 2 HAHQ Aol fA) gt FHo

o
ol

Valdmanis(1992)} Chilingerian{1995) $o| FZ&%o| 2t5¥E2-4](Data Envelopment
Analysis; DEA)-& 4 JAFA A9 (Decision Making Units; DMUs) 8] A3 847 1 4
A3S ARshed ARE £ ol Uolrt FARMS F &3]0 §ol3 F-9ol= DEAZAE sk
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—atA AR RN (DEA) S ol §3 584 24 -

Aol ¢ ebgsltie F4% vhe it Arh(Seiford, Thrall, 1990).

DEA% 19708ddell Charnes, Cooper and Rhoides(1978) 7} £48td 1, ok} Banker, Char-
nes and Cooper(1984) & DEA2] ¥4 sty slue M2 EAEE PP HAT s8R
o] 9loJA Sherman(1984), Banker, Conrad and Strauss(1986), Valdmanis(1992), Young
(1992), Chilingerian(1995) 5] DEA ¥hi& =9 -&-83te ojgrfu]2e] AGEA st 72
guist AE AU

Sherman(1984) & 71&3 o2 E&3Q BdH v EEHQ HAE sk e 23
Banker, Conrad and Strauss(1986) &= DEA E3$ o] &3l North Carolina® 9 11471¢] 7+3.A4
)2 Al H2A B2 ARE A ek o] ARE RS B8 4R BhT 3P dFoR
THE 498 ALLFE AEER st A9 AT E A8tk Valdmanis(1992)
ZYat 2y UREREAS S99, Young(1992) & HARA el T84 A& st of
ZF 2ol Chilingerian(1995) & 17} Bl wztejxle} ofatelate] oAzt B84 #4o] DEA =
§g o83l 298 g dofylr). watA o] AFlA] o|zjdt HAATES] FY-AEAR 1%

H%g

fr

o} HrHAsE FR stAck el HYE XYY ol Fo] A3 loiAAE AT DEA
o] ol g3t F-84L ol At
B =Re g A4S B4 213 DEAY AMgoll tidt ZHA AAE g}, o7]A F

1 BAg 93an Qled, 72 2AL 2] 184S YU A48 £ U ofd By

O

L

A%l 2.8 (key factors) & Zohiie Reolth, oleist A7t Ave] 37 2|8 Ho] o|zAu)2
g st AHRele QAN BARO 2R S0 4 Uk 53], Tobit 282 o3t DEA
o) AaAE A olaelel v g BUE 225S ABAoE Fusk BN 4 v,

2 A7E AuzeEel fo43 oad 2R EEA D $49 2L %2 Sol A
349 288 gt gt

A, o) 2ol 584 ZPSHH ARTRRH ol29] Sol4u FE4L P,

£A, 2 9290 Al B84% v 5L 38 2HI

A, gz vlE o] EAske 4 QU8 Y 949 A 940 ZHA At
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~upb AR ELRA(DEA) S o 89 H84 B~

WS o] 83t} (Seiford®} Thrall, 1990).

2. CCR 28! (AIM|Bt 242 Charnes, Cooper and Rhoides, 1978 X)

o] ¥8& Charnes, Cooper and Rhoides(1978) 7} A3 Aoz AA 7|3 H 1% FEHE

="5= wajo|tt CCR ratio formol2ta sk o] 28 thd g E5AR Yol o8 M2
584 e Fod}

ot

max. Vlu ym/V V. X (2-2)

st. uy,,/va,,slj n,
1

l'

u, v,>0

)

 x, =i=1,..m9 £Y%, y, £ r=1..,5% &=

B0 He4e e, 99 BSAGRANE e g ol g3 olefs} go] HEAY, dtHoR
olef o} zro] AHHE 22 CCR B¥olzt1 i},
min. h, = 6~¢ (£ s; + L) (2:3)

st. Ox, — s; — anx.,l, =(;1=1,..,m

1=1

n
st + Y yiAh =Veir=1..5
=1

-s7, s, 4,20
, €> 0= non-Archimedian 5%,
o] BEolA Qs Folot & AR o theh 148w (constant returns to scale: CRS)ol
2hz 7Pgo) A ggrhe ARdelr

3. BCC D& ( A Bt 42 Banker, Charnes and Cooper, 1984 &%)
o] .82 Banker, Charnes and Cooper (1984) 7} A A13 222 &8 71€3
7hssbA) stk 2E) 3 o] BES o83t AR ASAY £ V1eH £848 TRE 7R Aok

BCC R3e AH=e Aga(1970) Mg £lsted BEoldl 47168 8848 3Ys= 8
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# =adME FURAE ofs} go] g7hAg st
QA1 9] FollE AF-of, Aute), Ay, FFRAE LA 21U A7) S Eeldt

o ARSAR B 5 e A3 $ERA Ao s AE s o o]#dt o] {2
Banker, Conrad and Strauss(1986)dlM& $¢hdss AR AQs¥x, 29 Valdmanis
(1992) 5% 23 AR we} 9A8E AA 7 AY HANE §& A4EEE oo A437lE 3%
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A9 S oM Al ARAY Wk ofe} Aee] B £5 Aska vk wekA
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—uhAl 4R XYRY(DEA)S ol 88 B8 2%~

(% 3-2) MH 7le™ Y 72 FMET
DMU & 3 284 B} B A7

1 0.7071 460
2 0.9227 450
3 1.0000 2 390
4 1.0000 2 360
5 1.0000 * 357
6 0.7848 300
7 0.9080 300
8 0.6959 300
9 1.0000 2 288
10 0.9241 282
11 0.8441 250
12 0.8826 250
13 0.8411 241
14 0.9152 205
15 1.0000 2 200
16 0.8184 200
17 0.7473 185
18 0.7811 180
19 0.8660 172
20 1.0000 ! 163
21 0.7666 161
22 0.8645 160
23 0.9200 160
24 0.9440 150
25 1.0000 L 140
26 1.0000 138
27 0.7322 132
28 0.8389 130
29 0.9948 130
30 1.0000 120
31 0.8942 110
32 1.0000 2 100
33 1.0000 2 80
34 0.6550 75
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~8h3 ; HEZH (DEA) & ol 88 584 51 -

(HE 3-3) HIZg8Me| 7|*
(29 - 99 B ALY, %)
DMU 9 9 o A} 753 Bz | ggee | AR

1 .00 00 | -105.22 -71.70 -23.31 -39.69 -134.74
2 .00 .00 -63.80 -42.02 -16.17 3.24 -34.77
3 .00 .00 .00 .00 .00 .00 .00
4 .00 .00 .00 .00 .00 .00 .00
5 .00 .00 .00 .00 .00 .00 .00
6 .00 74.79 -13.44 -26.10 -3.66 -13.12 -64.55
7 .00 39.17 -9.62 -9.48 -2.02 -11.47 -27.61
8 .00 .00 -12.36 -33.76 -13.44 -15.51 91.23
9 .00 .00 .00 .00 .00 .00 .00
10 .00 167.82 -22.56 -7.44 -1.82 -4.16 -21.40
11 .00 .00 -8.96 -12.00 -2.65 -10.35 -38.97
12 .00 .00 -2.78 -13.01 -1.41 -2.35 -64.40
13 .00 .00 -2.07 -8.98 -1.75 -7.12 -127.10
14 .00 .00 -1.77 -19.46 -.76 -1.70 -21.64
15 .00 .00 .00 .00 .00 .00 .00
16 .00 .00 -3.72 -10.53 -2.54 -5.63 -62.20
17 .00 .00 -4.80 -15.67 -5.37 -7.33 -48.84
18 .00 .00 -3.72 -12.04 -2.41 -13.42 -61.80
19 .00 5.16 -2.55 -13.04 -1.74 -2.81 -23.05
20 .00 00 .00 .00 .00 .00 .00
21 7.93 .00 -3.97 -12.84 -3.47 -6.86 -62.50
22 .00 .00 -2.30 -16.77 -3.97 -6.19 -46.49
23 .00 .00 -.96 -3.47 -3.14 -8.85 -73.51
24 .00 .00 -.90 -3.89 -2.59 -9.63 -20.70
25 .00 .00 .00 .00 .00 .00 .00
26 .00 .00 .00 .00 .00 .00 .00
27 .00 .00 -3.75 -26.93 -5.66 -12.68 -52.25
28 .00 .00 -3.31 -16.60 -2.20 9.37 -20.94
29 .00 .00 -.07 -2.67 -17 -3.43 -12.22
30 .00 .00 .00 .00 .00 .00 .00
31 .00 .00 -3.79 -5.29 -1.06 -1.59 11.64
32 .00 .00 .00 .00 .00 .00 .00
33 .00 .00 .00 .00 .00 .00 .00
34 .79 .00 -4.14 -11.39 -3.72 -7.40 25.88
FAA +7.93 +286.94 -280.56 -394.68 | -105.03 -200.90 | -1148.43

*oHlEgAde] Avle Hla

£73) |2 elo] £EA ZEEojAo] IR A, AW |
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e AL Hod3a 9iok, 19]9] ¥ E&39 DMUEE #7 dgHreference set)o] 245t &3

Q) ZEFolo] £YF TS AFEl gt Aol Aol ek B9 95 2e| WASH| 2]

A7) AR mde gakamd Fre u)st K47 (variable returns to scale : VRS) o]z}
= 7He Hesle 84S Yrlshe Wi e 2] DEAS ¥4 23l BCC 2ozt s} 3474

DMU®| thgt 28-& 743k 71 o8 7t oideel2 283 2] a8 (R 349 ¢

o7]14 DMUZF & 1670¢] 98¢ #1, #2, #3, #4, #5 #9, #15 #20, #25 #26, #29,
#30, #31, #32, #33, #347F £&5< Ao Ueiyrh(h,=1). 282 8| ZEHQ dggoe 4
7Ve DMUS-2 tha} go] i3t ¥ 4 ek

@ 0.9<h <IN A9, #7, #10, #12, #14, #23, #24

© 0.8<h,<0.921 4%, #11, #13, #16, #18, #19, #21, #22, #28

© 0.7<h,<0.8%) 73-%, #6, #8, #17, #27

THEHE 49E o, CCR & A A Bt §8%< oadol /7t o SRk 18

& F
W DMU®] 584 =/t F7istithe 28 BojEct bk &5 71

7+ og 5ol A&HY R de] 57] et FAHT 7]zt £ ghe YT Aot

&4 71E3H 84 7IF0A 18709] v EEHQ gl HH P S sk 167 89 29
i, 8 AR PSR 96.073 % A ER 1661988 U wol ART 4 X, oA
68.433, 7t 24 230.204, 222 50.18%, FY A 136.919F, 22 (HY) 788.774HHE HHE

Y 289 shE olE Bol 4w theat 2tk g4 210 &8-S 8] S YR &
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—9A A8 XA (DEA)S o] 43 584 &

oxt

(& 3-4) =TI gEL Er
DMU g & A 284 W7t 4271

1 1.0000 4 460

2 1.0000 2 450

3 1.0000 ¢ 390

4 1.0000 2 360

5 1.0000 L 4 357

6 0.7858 300

7 0.9519 300

8 0.7383 300

9 1.0000 L 4 288
10 0.9469 282
11 0.8642 250
12 0.9255 250
13 0.8775 241
14 0.9798 205
15 1.0000 * 200
16 0.8199 200
17 0.7494 185
18 0.8375 180
19 0.8675 172
20 1.0000 4 163
21 0.8180 161
22 0.8726 160
23 0.9890 160
24 0.9465 150
25 1.0000 L 2 140
26 1.0000 2 138
27 0.7974 132
28 0.8765 130
29 1.0000 2 130
30 1.0000 4 120
31 1.0000 * 110
32 1.0000 * 100
33 1.0000 2 80
34 1.0000 2 75

& a8 o8
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(E 3-5 HiggMel =7(*
(991 : % B 499, %)
DMU R oAb | A 2z | @y | A &
1 .00 .00 .00 .00 .00 .00 .00
2 .00 .00 .00 .00 .00 .00 .00
3 .00 .00 .00 .00 .00 .00 .00
4 .00 .00 .00 .00 .00 .00 .00
5 .00 .00 .00 .00 .00 .00 .00
6 .00 81.30 -13.15 -24.91 -3.64 -12.69 -64.25
7 .00 .00 -1.54 -10.53 -2.42 -13.31 -14.42
8 .00 .00 -10.03 -29.04 -13.32 -24.03 -78.50
9 .00 .00 .00 00 .00 .00 .00
10 .00 75.79 -7.51 -5.21 -2.89 -6.94 -14.99
11 .00 .00 -5.43 -10.45 2.31 -6.14 -33.94
12 .00 .00 -2.84 -14.11 -.89 -1.49 -66.06
13 .00 .00 -1.59 -7.05 -1.35 -4.14 -118.69
14 .00 .00 .32 -18.97 -.18 -.40 -14.24
15 .00 .00 .00 .00 .00 .00 .00
16 .00 .00 -3.69 -10.44 -2.52 -5.70 61.75
17 .00 .00 -4.76 -15.54 -6.05 -8.91 -46.36
18 .00 .00 -2.76 -8.94 -1.79 -12.64 -62.69
19 .00 4.37 -3.74 -13.99 -1.72 -2.78 -22.79
20 .00 .00 .00 .00 00 .00 .00
21 23.14 .00 -3.09 -10.01 -2.18 -4.01 -51.49
22 19.78 .00 -2.17 -8.41 -2.62 -4.02 -26.88
23 23.67 .00 -13 -.46 -11 -5.61 -53.24
24 .00 .00 -.86 -3.48 -2.40 -8.18 -15.68
25 .00 .00 .00 .00 .00 .00 .00
26 .00 .00 .00 .00 .00 .00 .00
27 29.48 .00 -2.84 -20.00 -2.43 9.11 -26.75
28 .00 4.73 -1.98 -18.66 -1.36 -6.81 -16.05
29 .00 .00 .00 .00 .00 .00 .00
30 .00 .00 .00 .00 .00 .00 .00
31 .00 .00 .00 .00 .00 .00 .00
32 .00 .00 .00 .00 .00 .00 .00
33 .00 .00 .00 .00 .00 .00 .00
34 .00 .00 .00 .00 .00 .00 .00
FNA +96.07 | +166.19 -68.43 -230.20 -50.18 -136.91 -788.77
coulagdel 270 BESH Jagle] 8l ZEE oY YRS S, Bbed e AT A
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J]N

7o) F7he BAgIAY YABAS $E YU A 23.14%0] Holo} ok, AAL 3.00%, 7157
210,019, 229 21829, B89 4019, A8 51499 ©9IE Felof Irhe AL wojZT),

919l Mg A DMUSE ZAUREN 274slel 249 ZEejolo] £2ab7] 5te) Fadk
58 BN} HE 245 S F7IA BT}

ix
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ki

3) e &8

ox

olu] gkl el Azl %ol CCR &84 HAxrt 7183 4 #RASYE 58 E38ta 7]
mioll, BCCHRE TRESHA ¢771e8d A4S edket o188 & o wekd 2ejg
M EdZ 3o R did £&49H 4= CCRESA F4E BCCEEN H4E Urd 43d

=

(E 3-6)& #xa, 12 B84E 71508 H7id DMUSS o3t ol 3t = 4 Qloh

O 5 Z84=12 %%, #3 #4, #5, #9, #15 20, #25, #26, #30, #32 #33

© 09<HEESE<IQ) 49, #2, #6, #7, #8 #10, #11, #12, #13, #14, #16, #17,
#18, #19, #21, #22, #23, #24, #27, #28, #29

© 0.8<TFEAE4<0.9% 3%, #31

® TR 5849<0.8% 2%, #1, #34

A71M 71e 2 PRESAS £771E B84, 281 FRASANS M w1 vlus BYE o
2t

TE Z54S B F88 8 E& 7 U (E 36004 & F ol 2ol O F V&
2 FRESPRT &5 71EH &40l 24 F7H DMUES #E &&40] ol R1(#1, #3],
#34), © & 71¢ 2 FREEY] 1) DMUSL & 71&8 847 5 &84 25 lojo}
(#3, #4, #5 #9%), 1831 © F7|& 2 72 249 &5 71€3 A840] 2o|7} A gle
A9 FE F840] oFF T #6, #16, #17, #19%)

CCREE(CRS: 2ol g B4 B9 28) & ARSaiA #4918 +48 = Omega(w) 3] &
e kg 7R ukstd, Omegaghd %W (hyperplne) of A4530e, AEX A S 2%
3= 23 W (hyperplane) o] 938 2yr] wjgolc}, 22} BCCRE (VRS: 7129 thsk B4 7}
H 23) &AM A4S 8w Omegalw) 3ho] thaksiAl vehed], 1 gtoll wat Ao)
ol AL}, F, T wb <0 B4, TRl dd 24 AF(IRS), © wf =02 4%, 72 gt
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(E 36) JIEEBNY TR KT
DMU Neq ARag’ | wrleas’ R Tl
1 0.7071 1.0000 0.7071
2 0.9227 1.0000 0.9227
3 1.0000 1.0000 1.0000
4 1.0000 1.0000 1.0000
o 1.0000 1.0000 1.0000
6 (.7848 (0.7858 0.9987
7 0.9080 0.9519 0.9538
8 0.6959 0.7383 0.9425
9 1.0000 1.0000 1.0000
10 0.9241 0.9469 0.9759
11 0.8441 0.8642 0.9767
12 0.8826 0.9255 0.9536
13 0.8411 0.8775 0.9585
14 0.9152 0.9798 0.9341
15 1.0000 1.0000 1.0000
16 0.8184 0.8199 0.9982
17 0.7473 0.7494 0.9973
18 0.7811 0.8375 0.9327
19 0.8660 0.8675 0.9983
20 1.0000 1.0000 1.0000
21 (.7666 0.8180 0.9371
22 0.8645 0.8726 0.9907
23 0.9200 0.9890 0.9302
24 0.9440 0.9465 0.9974
25 1.0000 1.0000 1.0000
26 1.0000 1.0000 1.0000
27 0.7322 0.7974 0.9183
28 0.8389 0.8765 0.9571
29 0.9948 1.0000 0.9948
30 1.0000 1.0000 1.0000
31 0.8942 1.0000 0.8942
32 1.0000 1.0000 1.0000
33 1.0000 1.0000 1.0000
4 0.6550 1.0000 0.6550

¥ 29 : l‘;%jiﬂﬂ%’i? &84 :CCR 844+
£ 71273 84  BCC agAEF
T2 &84 : CCREF/BCCHHF
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By EH(CRS), © ot >0 %%, 712 3t B4 H7HDRS)S o)9)gtc}(Banker, Charnes
and Cooper, 1984).

o2 F2 E8A4 H49 Omegazts Hlwshd a3 9n)g & 4 9t} 243 DMUE =
IRS, CRS, DRS 7} 790l ai@sh= AES tEsir] 3s Hol vlus] Bi 1 onjg & &

At

(£ 37X DMUE ¥ #1, #2, #7% wito] ¥ 3& 7HA1 oA Fxol th3h 15 7o)
AThe 7& @ 4 AUtk 283 #3, #5, #152 wdte] 00]7] afiol] ol theh B o] ot
342 witol F9] gt JERY7] g, Fxel tid B4 AFoehe AL ¢

ta
o
=
—
w
+
=
>
®

T U
(E 37 T2 §S40 720 st 2
DMU TEEEA Omega VRS B A=

1 0.71 0.52 TR o 460
2 0.92 0.20 B A7 450
7 0.95 0.22 390
3 1.00 0.00 THEo) thEt 390
5 1.00 0.00 B B 357
15 1.00 0.00 200
13 0.96 -0.50 e 3t 241
14 0.93 -0.57 HEAE 205
34 0.65 -0.91 75

g 50| DMU19| B9 F29) v E&4 9] 92lo] Fuo] & B4R (FErt Ue 2 4
gho] Aol e, DMU13] 75l F2.9] vl Zg49] f1glo] 2ol theh BFRZ A (7} U
T A2 43) o) delo] 57] mjol] Myel YT A/ 2 AL o]§A Yrke A HAFT) ue}
N 77t 2 RdY £2 ol gF BRI oY) o] FRE Sole AL HAgHo|
3, FRE FolE Ao] R&Holth, Eat F2v} AL R AYSE Fxo] thF B AZTwo] 9]
13 F2E Fole Zo] A&Holzhe RE oujdnt, B8 49

£
of AR qtRol e ByAF 38l i, Bdo] Hotm o] thg B A7 A Qe e
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flo
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o
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R, o2 @ A9 welel AT AN 47 Fol 2ol0R FYN| ] AHOE Fro}
T S

2 BddAets F2 g FiAACk 1t e A8l AR,

2o,
=1
H
o
ox
tlo
olN
sl
>
Y
N
R
ox
b
2
_?!_‘
fu

a0 dy¥sE x¥stn glok. DEA Ha ol

e
[ped
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1o
e
ro
rlo
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¢3!
>
kol
o?L
DN
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o
S
f

Yz} @sHel o) EgElo] Aok, ofd 2|8 Y5 159 DEA 847} Lk 3 ol

ol AEsed], Hubsld DEAE 4dtatel 10]7] wiiolch, ufzbs 3848 dyale wgHe A
FA317) Qlated A A2 (OLS)o] opd 3= 3o] Hastt(Chilingerian, 1995, Fer-

mlm

rier?} Valdmanis, 1996). OLS+= mghdse} S8 47} AtFola E4to] sdsivhe 7HE 3
o}, aeiy F5ua7) A3 Aol Zld oAt 0ol HA eheth deb old Bedle #4
o] M=o 2 (Maddala, 1983), DEAYFE &SR sl £4E 3¢ AFaE Yshe Tobit
z3o] Fgajrh, Z, Tobit 28L& DEAS] 3|AH E4& 47 o] &8t (Chillingerian, 1995).
Green(1993)< A4H} Tobit 7o) Hel sk A 7+3H nomalization) & 34 44 (censoring)S 0
o2 sHgshe o] Frha #4980
olgigt =eloll 2As oi5de M SFE vy T4 oF HEslo Bat

yi = (1/h.)—1, & h,= DEA 83,

=N
b

A

olgl ] Wigksld, &3¢l DMUE (o2 Hrlsla vl E& 4] DMUE &4 283¢] Z&H
oj7te] HkALAE (the radial distance) 2 233 oko] A7 H7|3ic},

Tobit AR & b3} 2& A& Hrt

Bx —u, ©y 0,
. { 0, 7)€,

o714, B'E ulz)e] 249 1xke] W01, x & vl A4 kx1 #WEolr}, yi= ¥E DEA
A5 (M ESAES) S Yehe, v Hiol 0, FEEA 28 2 58 FTEEE dke Aol

Tobit® 3 9] 71-¢7] AFE rkx] Hazss Al AXNY siMdot 2 71&7] AFELS thE Aol

2% QYT O SPEav) 199 Wale ol o E4use] MskE verit
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2 EYE AT B82S 30 599 tidt DEA 284 et a4 B dguse 745
At A Ed 4% HTES 23R MUY 53R FYueR AT BX9) deg
918} DEAR-Aoll X ARg-gt MaFol A 2 aehg Aejstae WA
skt

A Aok off (& 3-8)3% g}, o] #e AHE 84 55 FHUSEE 0|48 Tobit 2
o 334 23NE BoEeh (F 38X AAXNE ue¥ A$, v a4 H457} Tobit F3dl
HHEhE Ae fdafol Itk 2222 RE AFEY 23k doz g Ao}, & ¥o] e )
84N A, S8 REe Ho 22 7 84T g Peg

257 2709] 3] Aol thgh ch 2o AHAEL 95% E 99%9] A2 5Fol A folslt, AxF e
2 & o 25 7o) W] Aol thd 300 QlolX 28 19 28 2= UX)3i) 22w DEA &

B2 felshl Uehtn, 949 05395, R2NA5, BRIHY5) 5849 fol8
WA Uepith, e ko2 dehiAe felsae askt,

3 0INE AV B4 AT 584 3 A2 folahl ez, folae of
SR WA G o4 71Ed B84 g9l BAE ven Q. $Ee Bk By
A% Folgo] IR, Yol B4 AEHAS, B4 wEAAS, LG Sol felalAl e
29 PAE naFT Yok,

2} SolshlE AT the RNFETE Qe A% g vl diHos Bod we
+% 5840] J A02 Urhdth 3ol B3 20Nk FALCTE o folelth. olaig AR
& olAe) Tejlo] BAkE Ashe o] Brhsaithe Rolx 987 BN AR oAty B

B30 71205k A0 welth Hgol ¥ AN FYALZ N AR o go] =i vl go
2 33 7ol ozt wA mBte] 42 AYSY) Bl SHoE o B oAlg n8sHE o

Bo] Hrp 2839 o Jehde £ Atk 281 28 1o4e 5%2 folaEd T folst

)

A A, 28 2004 1%0] FelTEolME feld RE rtdo) 48 71EHQ A8AdE A
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BEAY B F 2E 2Rl ddiHez go] ugsH 42 FAol Yoldtk: e
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(E 3-8 Tobit 2&o| FH A}
(9] g4+, 4)
28] ny 2
A F 7168 284 & 71EH A8

A 5 t-%-A % A t-EAE
A 0.26 1.99* 0.05 -0.21
AP /A -0.79 5.83* -0.59 -3.23=
ol gl /1 -0.15 3.68" 0.11 -1.52
AR 14 /o -0.20 0.37 3.44 -3.01*
AU /EA 1.10 3.61* 1.45 2.64*
BEZAAF /A 3.17 2.99* 2.59 1.79*
A Y s /A 1.20 2.04* 1.79 1.60
2R 0.00012 0.42 0.00091 1.88*

* 5% frol oA FAIA o2 §9] (p<0.05)
= 1%9 Fo5EdM AL £ (p0.01)

HaFa gleh 2R () o Al BE 13 2y 2 2FolA U 23R E B & F R0

o] A Hrke B84 Fol JFE FAR Frode w4 Avke Aes £ ¢ o

B Epold 248 20t o290 1240 e 428 R nelZt Babau, ddseol
v il 82 n2lshA) gaE AU5U BAREE E4EA) ZPsstthe Holrh 1eh sl N
a1 iz, % Aol Bae) Az glojH AA Fuio] HE 15

915l hA T Feke BAE BAIR0] SIAE otk wela, e &

4 F7o A s Y X Eu A Fole] RIS Hhe] FAshe 2ol offths W Solth

A7), CCREH(F 7144 % 5 5849 %) o2 £y3 £40 ospd 3470 288 T 1)

oy
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714 A&H<] AAZEEole] Fske DMUE HEE & HolAe grhe BddeldEe] whed +
24 sksAo] Bk wizbd DEARF 7HAE F7lske Aol HH9 &3]l 428 7€ + Us
Aoltt,

AR, oabe] A AR o AEAR AAE 7T AaL, A& o Fol 4 Muls At
of A YL v|H)7] grof oAFA 7hERE odaiA HAYsA WaR AT AR e 1

7} Qlofok & Zlo® Ko,

2]
kl
Mo
ek

=, 1992
B3R, WY AHRAY Ak Hrke A e nd TIREAAS SRR, 1994
29-51.

429l Data Envelopment Analysisg o8¢ 2714 &4 S84 W7k Aedista tishd 44}
9=, 1993.

&8, T 2do] FAa& vue, /AT, 1993a,

&8, DEAY o 28)o] AJagA 4o #F A+, Mt st A=,
1993b.

S5 AKIEZA Y AuE g 918 DEARE S A E7FsAol] #ah A7, A&uhdhal tiehel wAt
=, 1991

{74%. AR Aul 2o oA G844 S0l B3 AT, A ek AR =, 1995.

YA, rEd U] a8, 19969 SR ieAshel A7) shat sl (AAIK), 1996.

AZALZAI E YA, 94 QAL Al 2ol g P H7HLIIAM, 1995,

AxA Al 88 A, e dagd(F4), 19%.
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