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(Abstract)

A Study on Measuring Hospital Efficiency and Analyzing Its
Determinants in Tertiary Hospitals : Data Envelopment Analysis

Donghyun Yang®, Won Sik Suh®, Kwanghoon Park*™
* Korea Institute of Health Services Management

** School of Management, Seoul Industrial Univ.

Health care organizations have been faced with financial difficulties under turbulent
health care environment. This situation led hospitals to concentrate their efforts to im-
prove their managerial efficiency in various ways. This study aims to evaluate technical
efficiency of 31 tertiary hospitals in Korea and find determinants which are closely related
with hospital efficiency. Data envelopment analysis(DEA) and Tobit Model were adopted
for study.

For the analysis, human resource factors such as number of physicians, nurses, and ad-
ministrative staffs are used as input variables and the number of inpatients and outpatien-
ts) are used as output variables, Among 31 hospitals, in CCR model, 8 hositals showed ef-

ficiency score 1 which means they have been operated in very efficient ways and BCC
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model showed 13 of 31 hospitals as efficient organizations.

Next, we analyzed determinants which are closely related with hospital efficiency. By us-
ing Tobit model, the study showed hospital size, quality of care, value added per capita,
and revenue per patient were closely related with hospital efficiency. However, it ap-
peared that financial status of hospitals(i.e : making profit or not) was not related with
hospital efficiency.

Key Words : Efficiency, Data Envelopment Analysis, CCR Model, BCC Model, Tobit Mode!
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1. ATHE W =X

A2 YAEL 2% 5879 ¥R sl zFFRIt HA A7) AFEA T gl
150] 499 A&3E T8 AR Q28I =AUk WA AFFRANIH £94 Ang A

£ AYEEe £84E FPIA Wil sk d 714 E249) doletn 2 Flol AHE &
e o, dopd AU e Asht Auls Yol TN B S SRS ol
g}, oy Mgz 9] HlELHY 2AE AASIR A FYsA A KA AY S
o o] e A Fie B AAE HA Hnl ol HYY AYSANM) FH
S vIAA k.,

ol9} 22 AAHA B A7E fElu 33 Y] 84S Wrist 1 584 AR Ul
He] &40l FES vl F8 8908 FH3t WAAG V1ddstuzt AlRsArt,

drAo g oelg £ oR s 7199 A44 ke FUE el vl dupkg e ol g A2
A7, T TYS Y2 A7) AsiA drietge) vl 8- Jalskerlel os HrkE SR HY
g 7131 HYe 97 23 toRd) FAMHIAE AFshe tFRE b T2E /HER Y]
e gl 7189 25F oy gl g tto g wele 5848 Wrlshke e $A7 A
=3

e 71E Al BAHE e AEE vz We] Charnes, Cooper, Rhodes
(1978) 5o 23l 72sded ol2 g ¥4 (Data Envelopment Analysis :DEA ©]s}
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DEA)ggolz}ar @}, o] 71H2 Farell(1957) o &4 /NS vieto s #add A2 YE A58
ke 484 AWHsRe 748 & ZTEEo} #3XE vla Hrkshs OR(Operation Re-
search) ¢] 7]\jo|c},

HZ o] 7IY & ol8sta] B2 At JRHoIA o]FiA 1 e}, Sherman (1984) 9 &
A %2 Banker, Conrad and Strauss (1986), Grosskopf and Valdmanis (1987), Banker, Das
and Dater(1989), Sexton, Leiken and Sleeper(1989), Nyman, Bicker and Link{1990), Sher-
man and Chilingerian(1990), Valdmanis(1992), Young(1992), Chilingerian(1995) Sl 23}
A77h Agsden g dd FAEo] A7|E U] B84 HrHE 8 o] 71Ye] ARl e By
£ Yehlz Qo

& A7olMe DEAE ol &3te] S2juiet 33 W) I 2l 584 & ANEEAHS BYetn
3 AR E Tobitz¥E o83l WAE9] vlEEHQA Jale FHstnz o). F 240
e AA a8 v ESA FE B8l 283 8 TR R AEHE, AFHESER ]

WS Bk R @70 B0z @,
2. S U AL

+ d7e v 33 HYE] ANaSS B 5848 B3] sk 310 3x U e
3o 1995 25 E ol§3lo DEAYAE HAJ8l%th. DEARAE A8 4 2 BdlsE 7|1
o AvAA & Fustel FAWFE 100849 AR, 21590, el os AEusreE 1004
A AL e, A B MUY, DEA #4249 229 v AgA 9 §Y 2 Ay
gte] BAE &Rlsl7| glsted SHAIMEA gARYQ Tobit Z&& o83t 3|ARAE sl on] 4
AHEEA0] 2 Fdd 12 FIT 8499 Aol7t UTA Afolrt Uk T ALk {9l F
A olg BoleA tid v2 4 #2114 (The Nparlway-ANOVA Test) & AA|ldc). 2 g9
Az kg 2 ohy ) g

AR, 317 33 HY-E EMUe JAARGH9 (Decision Making Units:DMU) £ 438 on
VRS PR g d AT Y] FYEHEARE(1995) & ol 3tqih

1) Pina and Torres(1992) & ${I¥+8 17| ofAjn], #ein|2, & dse AulL (B2 H3HEY
20 Valsmanis(1990) 2 F4HFE AL dAGE, 7[eRRlg o g & HFE fef by, Qe
T, FEAdFE d9sdh
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Sx, DEAR 9 £9] 2 ASH-E A3ty o] 2¥ 9 388 £231¢c}. o|u) AHE-¥ Pack-
agex ‘Warwick Windows DEA version 1.02°0]c},
opAgto 2 E2E H8A9 ESYPHSFT TobitREAS AAsyen FAMZEle SAS

(SAS /STAT Version 6) PackageE AR-3I%it}
III. DEA ®39] o]&# 3
1. DEAZRE 0|2

DEAE H|gel7|¢e] 284S Hrlshe 7189 884 F7hed (&2, AR, 254 Fron-
tier2d 5)ol AdojNel FAHE ngste] vlmsARl Wiel] 23 sfdd OR(Operation Re-
search) 24, 1 33dS 53¢ e H]i’%*—?“’i Aoz FEF Farrell(1957) 8] £&4
132 o] we} Charnes, Cooper, Rhodesel| 23 752E e} 3

1) DEAR&dlX o] 284 7id

DEAoIM 9] &840 & AUlA 84 7/I¥2& Charnes 5ol ct2® £% DMU7} € DMU%}
v s FUS £oh} Ak&9] Mgl QloA BlESA el 271 §1g W siF DMUE 100% “3th
3 5848 e RoE QA9 DEAY d84 MEe 190 Ui thgat go] F71A|9)
Jelz ddo] 7bsaith (2YDL AW £ 584 frontierel 1, (g 2)E FUHAA £
A&4 frontiere]t},

9] (a9 1) Foi 423} £l thet 22 frontierS UEPTh o] dlo)A 71# AE fron-
tieridoll Yxaf A, 712 Be 234 9ot 71#AE 239 AT v oR 83T 5 giA

% 71@BE HEBog gag A4 HB'R o159 4 Utk Debreu(1951) % Farrell(1957)

2) Farrell M. J. , The Measurement of Productivity Efficiency, Journal of the Royal Statistical
Society, Series A, Pt. I, 1957, pp. 253-281.

3) A. Charnes, W. W. Cooper and E. Rhodes, Measuring the Efficiency of Decision Making
Units, European Journal of Operational Research 2, 1978, pp. 429-444.

4) B84 (efficiency) ] 71 7122 AL "£Y(Ex v)L) 7 22 (Exe A A 2 g
% Qck B ApoA EgA N gL Farreld) 44k 71534 284L ofulshch, Farrelo) olstd A2t
9} 7143 gAY FojF FYase] FEAM A7 Ho Y WeF A A AE T v g
2 Jeh A Foj7 AE5FoA G475 HAe] B A BleFae] g2 Folst
I Ut
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2 7lAY 2SN oEN Yo rE A& 0] 1o 7hsd ATE(0B) 7 42U 4
A1 (0B) 9 Bl ol &3l3tt. olW OB /OB*E £8#|%9) Debreu-Farrelld] 71€3 a8 3%
ojglx &t ¥
34 (2f e 7017 T3 2o thd £ frontiers VPG F FRo a4 X(1)
X(2)2 27k d A2 32 okle] a¥s o] 99T es BAR & Qlck H P29l &
A€ ZEEo] Ay A8 7|& P13} P39 g 2¢ez #AHE 7H33 713 Bt v)aiel
olsf Z4s] ol % 718 P29] 882 OB/0A=Z HAJdrh.
ojd, 71& P29 A&A= P13} P39 dlojel& F12 sio] 23 Boll sl Hri=2 P13}
P32 BY E73dolet spo, AVt BRE/MA $UFE AP ag3os Wrideg Be P29

287449 BR7} H

2
A Technical Efficiency
= [OB/OB*] X 100%
B-
B
0 (1)

(23! 1) AEH| 2A0IAQ]| Efficiency Frontier

X P2
P1 A Technical Efficiency
= [(OA- AB) / OA] X 100%
B
P3 P4
0 X(4)

(38 2) FYEH0| /012 Efficiency Frontier

5) Aki Yoshikawa, Jayanta Bhattacharya and William B. Vogt, Technical Efficiency of Hospit-
als, University of Tokyo Press, 1996, pp. 145-165.
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2) DEA9] 7|2 23

Farrell2) 7idol] v}l F Charnes 5ol 9/& DEAS 7|2 23L& T3t v E-& B9 HE2
st Ao g, z7loe £4A89] Fel2 Zdsted AF A HFAYY Fei2 HBH At (Gan-
ley and Cobbin). &

DEA9] 712 23 4$ vd o33t 2}

(r=1,2 ..,si=1,2, ..., m) (1]

vy @ BERAINRES NG N2E 1P
D BRVRIES AR RIS iF
u : AREE re A
v, : $Y84 19 75
ol shite] DMUZ} £UA(X) 2258 42 (Y) S Adsty, 2t ¢ 2 v H3¢ 7154

2

T 2 220 O A o, 439 2 Q0o B AFA )7} ol 29 Fas BEHS
vepdh, olul el xRake el hAd) 98 /13A pelsk 23 vigel v R B 9ol DEAR
% ol 7k A3E 5 e, olul 24 71el the s T 71kl o) sl 4o
Qo2 Ay,

5 $ULLTL 7T FYF B RATS BUsHe DMUS| 399 the Charnes 51 4
4 mge ke st go) Uehd % Uk

L WYy
Max h, = & [2]
:lelﬂ
=1
5
. gury"
subject to0 < F— < 1
I;IVIX”

(2& ratiol e u, v, 2 0, r=1, ..., s, i=L, ..., m, j=1, ..., 0, ..., 2)
Vo=THA717HESH 7138 o7} YA N2 B P
X =2AF7|HEN 71 o7} AR AR E i

y,=BR7I7HES 719 7h AR A2 1

6) 4%, AYPF Myl FA A& Aol A3 A7, AN Y AP =F, 1995.
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X, =TE7|HES 718 j7F YA e E 17
u=24&8 r9 7kEX
v=548% 9 7}F3|
m=%Y 0] F
s=1k2ge]
o=5%71%
j=EE718
o] mgo] 7} 7)ol thte] NEH O R AN BZN HA 7HFA] S A& Uiy, AYE Ae
A A7 19 A9 1 7182 100% 58498 94 Aeg B Iy 12 7heA T EAldTe o
g Jehhe, d4 12 Add DMUs 58&%< frontierdel $1x13led &7 F(Reference
Group) & Attt (54 2)& HINE A W] 28AE 7T Q7] Whiel Al AlLS 3] ALgH
e ok, AurAel N3 Aoz W3 =d|(Charnes and Cooper, 1962), 25482 Yehls
(52 2)2) APAg oz o ML FRrUY RS 12 ¥0034 039 F Ao #HHr
o (572] 2) 9] AkEe] 75 E F(EAD) S 12 Fo224 oA DMUY| £U3438E ¢ 3¢ FU9
7FeE ol A2} HEg 3k 7HEAE B2
Min h, = £vx, [3]
subject to ';u,y,o=1, —';u,y,,+k‘f_“v,x,,20
o714, =& rt il o u, v, > 0G=1, ..., 0, ..., 2)
hy=ct2713 jol il disf AiHrte 718 oo] B84 A
o (2] 2) 9] B3] 7HE HEER) S 12 $ou2X ojiA DMUY ASSsE & 35 el
7158 ol A A7} He g dhe 7HERIE &P
Max h, = ilu,ym (4]
subject to ‘:zlv,x.0=l, r;u,y”—liv.x,JSO

2ol s u, v, 2 0(j=1, ..., 0, ..., 2)
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2. DEAR 32| 73

DEAR & CCR2¥, BCCRE, 7MIw g, $5238 So] Qr}.

1) CCR= Y

CCR=¥-& Charnes, Cooper and Rhodes(1978) 7} AlA1 3+ w8 Qd|, AA|%a H)7Fsake] v
&5 olgslo] BFAYNE Ay os HYsd CCREFS 458 + Aot o] 28< $&) 24
712 9 1R A4S 23E A

o] gL =] g B2 (Constant Returns to Scale: CRS)ol2h= 714310 DEAS] <
HAQ) myog 919 (43),(F44)9 2o}, ojd (543)& 4229 (Output Oriented) 9}
CCR 2¥ol1, (544)+= FU=H (Input Oriented) &} R &olth, (744) &= 549 7128 @2 1
2 Fouzy o DMUY & S3E & A92M 129 7158 go] A7} HEE she 7}
FAE =2 Y (F23) 2 429 715 §2 12 $ouan oid DMUY §434312 &
BEEAM £ 7158 ol A2} HEE ke 715AE 223,

2) BCCz ¥
BCC2¥ & Banker, Charnes and Cooper(1984)7} #|A|§ 2&o]t}, o] w3o] CCR2 ¥} t}
54 23 E FUMtke ol &3 ol &5% 713 284S 2P £ U1, HE
A8 o7 71EH BE8YE TRE LY

o] 28L& Fro tjgt B47pH(Variable Returns to Scale: VRS)olgh= 713< &tz Qit}. o]
23E 7Y 715E #8132 $34 29 7158 §2 12 ¥4 wet £5]12 (Input Orien-
ted) 9] 2& 3} 227 (Output Oriented) & 2802 o] F 4= o} ®

i
o
o
e

3) 7h}= ¥ (Additive model)

7R3 Charnes Cooper Golany Seiford Stutz(1984)7} AAIS n¥g o2 QHozHE
SRS ol2& Ae)9f ulof ojsirlz} olz} SR} HHr}t A2 HE FLHQ Telof o]2: A
eE Hujglel = Azl ol dafjA] B8-S 2T Y o] mYL T kS 7 B9 4

7) 2 5849 £33 = CCR 284 A% ho / BCC &84 %% ho (CCR /BCC)
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29 Arigho s WPro] Uele] Fue A AEE Tahe Holh,

4) 523 (Multiplicative model)

o] 282 Charnes Cooper Stutz(1983)¢l] 2J3] #AAjE 2¥ o2 Wik Ho] BE3)x
% 7390l AT & e BFolnt. oju HHAFY 23U Z HFe A{EFTL 00 H
£ Aol

III. DEAE o]&3%H¥le] a 8% &4

1) Fdue] A%

H Y3t 2ol 35 584 340 Qo] RE B8 4E XF
A7lE e A9 fledl, ole Yol AYe FYPase] B34 wEolrt, watA
B9 F T34E 7 230 o] FH FY_A2AM AMHAE Ro| F, 22, 4
H] 5l ol& A 7 gol ARSE I e A7 Ao}, 2 AT e B 58
4 &S A FUdLEA 98 S AL HYdde] mE YA Aoz 5w A
THYZIEY Aol ot2d B AX A7k AWM} AASHe o] 40%2 Ve

ol

L 7L e FE

o

|

A

8) @ %39 (Input Oriented) 2] BCC =%
Max h() = }_i__u,ym 90

=1
m

subject to "vx,o—l, _u,y,, Z v.x.,—Q.)sO
B2E ol ds) u, v, = 0(=1, ..., 0, ..., 2)
@] k2 Z9 (Output Oriented) ©] BCC 2.3
Min h, = Igllem_gu
subject to i_lu,Ym=1, —’S:lllry:,+‘§lvxxn;+9020
2E o] d&f u, v, = 0;=1, ..., o, ..., 2)
A71M G R tg BEF7HO,<0), BFAH6,>0), By RFEH(6,=0)0AE AR sl
AH&-¥c,
9) Ahn, T., Efficiency and Related Issues in Higher Education : A Data Envelopment Analysis

Approach, Unpublished Dissertation, The University of Texas at Austin Technical Appen-
dix, pp. 18-20.

—191—



He9g A2 A 1%

vz Aok 10 web 1EE Hee] a8 F4E A FUHUFE ANShe AL 3T
A4S AUz dda & 5 Ak Y SYAFEA AFUFE AT BF 244 H
© Zo] 1] FAAG AFelt. Aol g o)A FP A& FYE =541 hours)
o}, 22iut BE o] T AL o). A& Eof g rIAte] B¢ A d&71AL
o} o] ed® Ag7|Ate] A B ARME IFtEE AdEHAA 9 o] o] &
AP}, B d7lMe FAEFU FuFAE ARk tial J1EE 100849 A2
T, AFodg, A5y, FHFE RS AR ole FUH Y 72 FUso UY
o] P2l AT 579 Aol FAske AAE 2T A S viAE] Aol o
ARIHE AR A3r GRS olfre F dHRE T A8 Apolrt A
Mol ooy 71 Fad ¥ o R wdy7] wio|th ymz| Q19

B REAE 2T FAH S st AP

1. 2 3Hse 43

dutz o 2hEo] 2L F4le] 2ol vls) 1 ofg|go] L & oz X H T g
t}h. Hatry ¢t Fiske £8&4 £ & 93 4&ds A 2eja42 A 7 dart 239
HHANM HENEEY A, 733 & 5 US A, At gt 2 o] g 7, FF ws)
o oz} 238 A, 2en 71de] BF F FAF RES AAY A 5 ED YW

B A7 AR Qe B84 MNP 71 8408 AR ZHE RS &
g Y3t

o AZELS A AeF-EH BHds ArEA JAaBF £ JEFE, 18
I HRRgR R st Hugate] £ & § 5 Aok # dolAMe vRar g &
e S EL ALdstn Y] Vg7 d BdE S HFEA 100849 9
ot Qe FAE NEAHE AFRFT)

2 dollA olgE e felvel 33 S tdes sidet F 379 HYF &
8571 vH|§ 670 YL A 2lsle] Ao o] 88 WAL F 3N olth #4g A% 71
Az ‘FRpAdgddTYe] HUFGEAIEY g8z 2HYste] 2 ol bl
10) 95 MR AG TN, ¥z vl a7, 1997.

11) Harry Hatry & Donald M. Fisk, 'Measuring Productivity in the Public Sector,” Public Pro-
ductivity Handbook (New York : Marcel Dekker, Inc. , 1992), P. 142

&

o
Aw
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o
e
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ek e RS LRI ERN T AR E ol &3

2. DEA &3

1) AA71=&&4 (CCR Model)

CCR md& 2o} i3t B 4EH(Constant Returns to Scale:CRS)olahe M-S
gt G848 Hrkshke Wyelth. 310 33 ojgvidel digh 4uid a84 Hike
(E D 20 583 12 Jdd 2848, 123 150 22 ge AlE v agAs
vebdic, 28302 Hrid 7189 = F 30 8718 F 87lelth ol & 3119 3
zpel 571 8%F 8709 g 7o) APH oz a8A4 TEE|E A5l o, U= 23
7hel elg71de] 2842 ole|gt ZEE|ojete] AA LojlX Y H oz FPHATh= 2|
olth. H|Z& 3l 287 HE HE & Aol wet W3} st TR Arks e 2
o},

CE D 2|57 |2E [T I2EE8R HHA
T o8 7|# ¢ DMU
FEX(E) =1 DMU 5,14,20,21,23,24,27,31
0.9< 283 (E) <1 DMU 1,10,15,18,25,28,29
0.8< 8X(E) <0.9 DMU 9,12,13,16,17,19,22,26,30
0.7< A& (E) <0.8 DMU 2,4,8
E&A(E) <0.7 DMU 3,6,7,11

2) =571€ 584 (BCC Model)

7)ol A}8-3 DEA 282 919 A EE8A 2¥vhe g e g 2a7pd
(Variable Returns to Scale : VRS)o|gl= 7138 A &3l 4848 Holste whyo)
ot 3170 3atelE 7] el gt Al 2840 Avke (F )¢9 gt 28302 o 7
o & 13702 Yebdth A 7154 viE) o) 2 2g7)do] A8 dgr)@
o2 Hrtd AL AAZIea oA tre] A4S viASE a849 I=rt SUHE S
ool ate], ciFel g 71 do] 2] 84L XA 7]1&3e 4L ¥ HE 9
3t
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(B 2) o|F7 |1 =rU|sEEX WA
TE olg7]# s DMU
R8A(E) =1 DMU 5,7,10,12,14,15,20,21,23,24,27,28,31
0.9< 88X (E) <1 DMU 1,16,17,18,19,25,29
0.8< E&X(E) <09 DMU 9,13,22,26,30
0.7< a83(E) <0.8 DMU 2,4,6,8,
82 (E) <0.7 DMU 3,11

IV. A 84 2ALNEA
1. Tobite| HE2H

o] AollX+ 3178 3218 9¢] DEA 5812 ¢ 1 58X & AW sl FUAF) 2
Tk BAE EH5n L v W] BAE Bzt st & AR Aee
&2 DEA 58X 2 FUdT 9 A UFE SYPUTE ARAE sl0] T2l
EA 3842 %
£ 83t J8AF HIF T8 SYHEFE 3t AR S do). a3d 45852 DEA
E&A e APd ¥l ZH0<DEA H8X<1)& 7HA1 o o]4HHQ1 Adn A43<
RS Egsta ok ek ENUAPELES A7 Y 080 22 F(+H) o @e 2
A ofUd 1o] HuR g A Heo 2 Alghe 2te B 9ot gl 2 A7
HAS & M e IitE Haxpsyoll o3 HARY (OLS) o] obd AZ2 o) Pas}
o 2 olfe AL Qg AR LS AT} FEMFTL Bito] YA AFRE
(Nomal distribution) & 7} 3t1 7] W&ol £4H 57} A e @S 2te A5E
& Agolle 2atae] 7idigto] 0] S1A] gheth

w2t F5E7E A M9 akE 2 B9l Tobino] 7Hw3 Tobit 2.3 138 o]
&3k 3lo] 33}, Tobit Bl dig Yty & oh-g-3} g},

)

P
i

m{o

=)

[=] A Ptk — 1
BAYe TEATE

M
=

12) <eR21(1990) & DEA 28zte] A8 VU= YAAEE ol g5t 2249 3t B4 uigA
Ax 9 FHoAM 2Ag 23 CCREY, BCCRY, 7MiIny, 523 5 471x] 2@ 2] Azl
€ E#do] FAS gtk #alx ok, olej A= E%* 2] e e —JBH 177}
WtalA] o the AL ofu| @itk by H71 s CCREE S AH8stad 5828 338t
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y = XB + de

o714 y Wk e, X Egae] gy, B A9 RS HE, §: 7
22| scale 2%, ¢ : 2213} W] o]},

& Tobit2 1958'd SAMAE HEE o] &3t thd ) 22 23§ HAsAoh
y=Max(X'B + ¢, 0)

o710 < X'B+e< 10t

w2pr] A-foll A= Tobite] R3] oJ&) IAMA-S 022 317] 915t 3170 382l
DEA &%= 53 22 24 F, y=(1-D)) /D2 &3t o714 D& DEA 88
& Jebdch webx 5&X)71 19 A9 022 X2t 0o] obd &8%)= DMU(De-
cision Making Unit: DMU) 2] A&7 &&3% ZTEE|ojMd7te] wAlAR (the radial
distance) 2 F4E ¥F(+) 9 k& Jepdth

92| BAIE Tobito] 3| AR F2oz Hatw g2 go}.

(X ° :F eoz'}ia?s)

919l myolA y : ¥gl®l DEA 883, X : 534 3Wad, B : nx9] A w4
HE], e : BFo] 0, FEEA ¢25 2= YR T F)olr}
¢ 9] AN 2t x, y BEA HE B 9] kS B3] A% H95:HS
o

F

mlm
r

4~(The maximum liklihood function: L)+ 23olA z} HiQlEo] H|E8AHY Bg e
B3 ALY FFUegsor FHHY §87YU S50 104 HE S A w3

.L,°‘.'.

P

SR 7k Ashel AT
B/ 1
ol ¥ ESHY FFARYFE — 2 EFHAIY RE2A o) Farat puk, w2

N A9 PPro I ERHY DS The) A3 po,

1 el LR Yy
L=NA-FmgamxelGe) (y=B %]

o714 F= e (t°/2) dt

|” @

A
~

O 7hi-
= T
o ol
== 7 =

13) Tobin(1958)& F&w49] HolE7t YR GAk(single value) S, YR d43HA 43
g 7S AS AdE W) BEAL e 25 E‘H“‘T(E}g‘*’-r)ﬂ 372 AU
3lom o] Tobit E4jolgkn stc}. olo] th3t o]& 2l Mme J. Tobin, “Estimation of Rela
tionships for Limited Dependent Variables,™ Econometrica, vol. 26, pp. 24-36, 19589 | ’\]5]
o] A},
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w2} Tobit 2] FeE 7
: LRT)QMd oluf $5H) &2 RE SYPHFE0] 04 AF S22 Huigta 3=y
oA AA BE2E EYHFE e SEFEY Huigke] vEE waln o] s AAdF

(In)2 stz —28 JFF gho) A5 FAZo] ek o] FAZFS »* £XE T

:

53H ke A5 548735 (liklihood ratio test

2. o] Hof gt AiEX 2|

1) W%e] gel

2 ATNE 94 oA £ AEAE FHUSE FI SPAFEAE FYHS

Q1 1008482 oAk, 100849 13 AdF, 100839 d2HY95E ol8siia Ae

i
ot

2 S5z SYESE WS DR YolEg Ushle SATHAEW 1d
5o 7148 Baz AR5 @ HIFS 22t SPus Agst.

e G839 AEusetel BAS Balal] AP EHAE HEH W42 4919
S RobrbA, 1008 4% A4, oA} 199 Wi g s, HEA 1919 4RFE RS

o, ¥2i3 1)1 YHTels

&3]

o

4
1L
ojft
o
rx
ol
>
b
_(zl_l‘
2
0

2. 2 Ag2] A

B Aol AHgE AEE 19959 g g deld T AYEEAREH, A=
3970 3xhE9) F 30 BEe ARE FEE ARRENH. AR AP SAS
(SAS /STAT Version 6) & o] &31ch £ 48 93 743 A dzkes o3
2t

3R, 284S Jehlie DEAgS £4) 2 Ad&dsstel BAIE &1l 15k Tobit

14) 33} AE7I1¥A AEE o7 3le AdYPEQ Z2FE Y& EFAAY dddy 7&E St
(KDRG :Korean Diagnosis Related Group) & o] &3l 2o £/ ¢ 1 $E559} 82 3=
olg Ao F5Ho wat Aeojstn sigriael A MNewe YPHARE ] $/ (case mix) 7t HolH 7]
&0l 2gE e A8 Hrlshe A Eolt) o] XE e v 2 4o 9& At
Z score a = Paj /Pa, ®47]4 Paj : j8¢ x5 A2 ¥ 7¥ KDRGo &3t #2148, Pa : ¥
AFAE Al EFE KDRGY &3l 8218, wjebr] o] vl go] oW 848 4% 7185 &
&) n7bEn|7E BYE D age (HEvE 7 HE ARY-E vl
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A4, BEHYUE 859 RolosS 7I1FoR A8 g5 0]9E0)! B
7} ZaH( g2 oH5e]2E)0) ¢l Yo TRt 7 HA A& Ael7t AeAE
gelsl7] Ysto] vlm 4= 245 (The Nparlway -ANOVA) & AAlsk )

A, B2 AFAE d5zie] BAE GRA87] Asted F8&d0] F5$ AL (DEA
g =121 Aeh) = BJ3 YH(0< DEAgE 1) HD ) o2 7E k3 7 A T3 A5t
FolHd  zolg  HeolsAel ARE I st HlRs 245 (The
Nparlway-ANOVA)-& A A5l ch

Mo 2

Nl

3. 2MEH

AA 84S Jehli= DEA &3 S3dsete] AE A5 2xe (2 D R 0%
#t} o] 2golA DEA z(HEd B84 )2 vAESAHS Uehlle stegA g4 &
A et 2EE ¥ asAdd dddstcdle A9 SAE ZAEn ek sAA 7L
F(+) 9] g& 7HAA A4 BlagAdsn A7 J32 5 ()9 & 7HAA HE asd
FAE A "ot

AA Ak AN B840 FYR9 £ o SRt BAE FYT 23 velA
AFE A BE FHATEL 9% FoalA ooz vdehta ok 24 E5E
o] B35 BH oAb Ay, 1153 QY deF AYF Fo FEU F(+) 9 e
Boln i, L&A, AAEAF T2 5(—) 9 ks YeR L ik ole L&A
2 oAb A F+H) Y BAE 7T A orRIFE S, HE gy, e
3 d¥ae 88T () BAE g3 USS v} webx] A&l vE) 4,
ATAL HelF ] 1H 7 TS BAS MY FlEd vla] A E 2l
A7 BETE EE&HAE orig. oloh e A U E HlE| AEEo] BEF
&Aoo, =&l vlE Y80 BETE vlagFHolge FAT A AN gEstn
et

15) upgAle] A52(1996) 9] Aol 2w o)Aba Ao go] FYUFE T Yol wE Ao ¥Aun
olch. olsh e Akt AHlE PR AT} ohle} sl g elAEE B
7] whgol vhehb oz et o,
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(HE 3) Tobit D& FHA(1)
Wy A FA A4 BEex Chi-gt p>Chi
At 1 0.4813 0.191 6.31 0.0120"
oARIg 1 0.0481 0.009 24.24 0.0001*
5G4 1 0.0089 0.003 6.44 0.111*
SN RS 1 0.0041 0.002 2.18 0.1392
AL} 1 -0.00003 7.03E-6' 19.32 0.0001*
Q)2 A4 1 -5.74E-6 1.76E-6 10.59 0.0011*

)™, *: 5%, 10% )52l o HYE FA, o =& 9] x2gke 27.50]c},

(E 8 Tobit @& FX A1)
ey A= FRA 5 ¥Fox Chi-gt p>Chi
A3} 1 0.146770 0.09295 2.49 0.1143
AT & 1 -0.01419 0.01273 1.24 0.2650
Agv)E 1 -0.39150 0.15674 6.23 0.0125*
WA 1 0.000300 0.00007 19.18 0.0001*

& *, *: 5%, 10% FJ5FoNM F2HYE HA|, o] 289 x23+e 24.370)c},

53 A4 5839 1B EE B JARIF I $SFE o] Ak Al ¥
AH(-)o2 FPE A v BEA QYFE Po] LTS 5840 ol A
L2 AU, 2y B o] Afolls B E840) & 3L A P Ao
49Ut

A, 849 2o SYAFL] BAE FH A 3T T FHAFES
ooz veus ok, 2 M550 238 B AR E H(+) 9] k2 HolT Yo
TTE7L 45 U EEH Y-S vehl L Qlct. wiebA M) BA S Ao ble) £l a4
W3t teel E84E %317 A gl n AYF 7] Fu 7} BEHo|r)
A 89 dolx & Yl BATHRAR, 1dEe] 7)1&g e g sk Agd4e v
Fol gt Aleel £358 BE 2% S(-)9 & Hola U}, ol IdE 7
Asv s a&400s FH+) 9 e Q&S ¢+ AUtk & nde 71e4

bl

WRg 248 Beyolehe 21 oujeith =8 U550l ADES 0

<

A

TS
&
e

¢

]

)Y
o]
Hir
flo

e 7

H
o
to



FEU A 3APYLY AT Y 3 R LA EY

she 2189 H|Fol ti$k MIPEr) 7P A e T Qo] B 848 ¥3]7] A
£ Ido|x 7S 83k 57} 3APE A FFasd S Ak R 8AYS Al
Absta o,

AR, Syl Azpg Aol AAEgA ] Alolg A7 A3 F Gl FoH
Q z}olE Kol A Yt} F HzpFPoleta vk=A] 849 gho] Wu Zxpydojgtn
A A& grol EA UelxE gttt 2y thg HollA B0l 840 ¥ F
o G840 w2 Fdrte] AolEAS ¢ A ArpAsel ou ool E HMye
2 FHI 2}o] & Hole Wz et ANtd AAE HoF1 o,

F8d ware] BAE #RIE] 93t &40l F53 IAH(DEA
at =191 FAh) 7 2a&s A0 DEAg (1) A ) o g 3l 7} A F o W47te)
FrolAQd 2o & Bolex] ARE #S53 Aoks (F 6)7 gk BollA BRKo] gellA iR

(E5) ZAM Hpolo| BLREA At
T2 H Fgt prob > F
AAEEA] see ik 0.179 0.670
23 0.8601 ’ ’
(E 6) HH=ofo] SANEA ZIH(1)
Hapy AGTE Hak Fgt prob ) F
1A BriH btk 5% 4.23 0.04"
EZ3 2,404
100847 A+ gede L5% 2.41 0.13
Ly 1,715
OJAF 112 IS G 19,469
P BEESS 2aAG 15786 529 0.07
HEAF 1 Fs A 13,920
Y #o)559] B 1,4337 0.09 0.76
#4217 19% Pkl 28,298
D EEERSS soge | 28,860 0.03 0.86

#)=, *: 5%, 10% FrelFEA frol9e e B
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W42 44 ) AFEST ¢ AT Aolg wolk Wae AYIAY FrPIA (3
AZAA /EAAF), PHAT g del(lase) /elale) o2 vk, e 19
WS 5 100847 A%, B3A Y B2l F 191% o750l 2elusel Balo] alAw
FHYTHe B0 gl Aoz BASYT oleld Ant o] Ak WYl AT
2 BAolE 2HHY 22e ohd Ao et}

V.2

rhu

o0 g3 A7

AuFHEA i o2 nAS o g B AT e A= 3170 3apH 9] 951
A8 g o)&atd Jhd 84S S3IAT). ¥4 CCR =87 BCC 23S A &3l 2
A& 23 CCR2E 93] 871 HYo] BCCRo] o3l 137] B 9lo] ag8Fog $9dH e
Rog Y7 ol F AR R thg Bzl W o] ER87] Wil =7}
2 BYd5E 1R H840] HolAe Rg oujdict

3 2848 Jehll= DEA 33 £¢ 2 2Eaete 94, a8jn 113 42 of
2ot DEAZLS o83l Ztz} 3 ARAME A7E BY W] FHAFES fAFFE
12914 2% frolAA ez vehgon Fxto] B¢ wihte 9@ ads A55F 5o
EEA7 el de Heg FMEU

3 S a A A 58/ 2Pl & EA%
g Holn A egken] Hapyslolekn weAl £849 o] Su Expaglolzta &AM
849 ghol =4 vehuAle gdrh mhAHe g &4 A
A7l st &0l F33 JHDEAZL =19 <) 2 B33 JAd(0< DEAgE <19
A )og st 2 AFad dete] f2oF 2olg Kol x| AR-E A3 Ax
AE8AYE HAJIJAZ #7171, QAL 197 2lg 9] Fol folAH ez el
EAS 248 oM 53 22 Alokzds ztn Jon, aeiA
FFo] dvolde et 22 AHE Bt Bt 8¢ A7t o]fo] Aol @ Aoz
Bt & A7 Alekaloln netx|ojol & U 8- b gl

A, B L AEHSE QYT Exb, v8 T o sEion £ 9 e
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qzog Pste] YAl £Y L Aeurel AFo] olFo] Mok shlrt.
S, £9 % Aeusl @ adlolelo] X 8 UIEA Fakeh 53 oz
A Weg YYshl bkl Baaklone Ad Wel me 584 AEE ¥ Aol

>

1 nedakA) uct. ojAte] A &, M3 N8AFHY Aol, ey, @A T
TS HYEEIagd a3 T vAE FF adojgn & 5 Yok wehA A 2l
& HAEF Wl st £ 2 Aol LA A} T R Eoh

AR, B&7d0 9ZE vlAle HT-E dolHos dAste] EMstde v, a&47 4t
4 W3t o] AAIE FYEF £ UFE Adestojol & Aoz HzEn) uEtA Fie
ArM e A8 s g3 HFE s FHAAEYS ZAet FolHd ¥
TE #efsta o] MaEo] HASAY A=Hx FEE VAL J=AE HFHE 24

# ¥ 449 WFSL dustel A3 Holor ¥ Ao 4z},

o

Z2IOE

G HAAQH 2] AN 93 WHER nA IAZRUAFAES] staR R
1A 7], 1994,pp.29-51
EQE FAoz w7 sta]R

i)

A, AREFEHE ol & &8 FH AT}
A6# 2%, pp. 91-114.

el 2. 7HaHA st DEAS vIZt: £4. e 3] A183], EAIe=F 7, 1990.

P MY BAdAY g8 Hrt L AR QR A7 s A AT, 1997

Charnes, A., and W. Cooper and E. Rhodes. Evaluating Program and Managerial
Efficiency - An Application of Data Envelopment Analysis to Program Follow
Through. Management Science, Vol. 27, No. 6, 1981, pp. 668-607.

Charnes, A., and W. Cooper and E. Rhodes. Measuring the Efficiency of Decision
Making Units. European Journal of Operational Reserch, Vol. 2, No. 6, 1978,
pp. 429-444.

Charnes, A., and W. Cooper and Shanling Li. Using Data Evnelopment Analysis
to Evaluate Efficiency in the Economic Performance of Chinese Cities, Soc-

io-Economic Planning Science, Vol. 23, 1989, pp. 325-344.

—201—



BU39%3 A28 A1s

Charnes, A., and W. Cooper. Preface to Topics in Data Envelopment Analysis.
Annals of Operations Research, Vol. 2, 1985, pp. 59-94.

Charnes, A., and W. Cooper. Programming with Linear Fractional Functionals.
Naval Research Logistics Quarterly, Vol, 9, No. 3-4, 1962, pp. 181-185.

Epstein, Paul D. Measuring the Performance of Public Services. in Marc Holzer
(ed.). Public Productivity Handbook New York : Marcel Dekker. Inc,, 1992,
pp. 161-193.

Farrell, M. J. The Measurement of Productive Efficiency. Journal of Royal Stat-
istical Society, Series A (General), Vol. 120, Part W, 1957, pp. 253-281.

Ferrier, G. and C. Lovell. Measuring Cost Efficiency in Banking : Econometric
and Linear Programming Evidence, Journal of Econometrics, Vol. 46, 1990,
pp. 229-245.

Ganley, J. A. and J. S. Cubbin. Public Sector Efficiency Measurement : Applica-
tions of Data Envelopment Analysis. Amsterdam : North-Holland, 1992.

Lewin, A. and R. Morey. Measuring Relative Efficiency and Qutput Potential of
Public Sector Organizatons : An Application of Data Envelopment Analysis,
International Journal of Policy Analysis and Information Systems, Vol. 5,
1981, pp. 267-285.

Ludwin, Willilam G. and Thomas L. Guthrie, Assessing Productivity with Data
Envelopment Analysis. Public Productivity Review, Vol, 22, No. 4, 1989, pp.
361-371. '

Nunamakee, T. Using Data Envelopment Analysis to Measure the Efficiency of
Non-Profit Organizations : A Critical Evaluation. Managerial and Decision
Economics, Vol. 6, 1985, pp. 50-58.

Seiford, L. M. A Bibliography of Data Envelopment Analysis. University of Mas-
sachusetts, Department of Engineering, 1990.

Smith, P. and D. mayston. Measuring Efficiency in the Public Sector. Omega :

The International Journal of Management Science, Vol. 15, 1987, pp. 181-189.

—202—



