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Abstract

Objective: To control health care expenditures, National Health
Insurance (NHI) has continually changed the reimbursement system in
Taiwan during the past two decades. Those changes result difficulty for
operating hospitals through increasing competition among hospitals.
Management skills are graduately adopted to increase the efficiency of
hospitals’ operation. However, the complex of health care system causes
that staff qualified to manage hospital required shining training from
schools. In Taiwan, most of hospital administrative professions earned
their mater degree from the institutes of health service administration at
university. The efficiency of health service administrative program has
impact on the capability of future hospital administrative professionals.
The more efficiency a institute of health service administration is, the
better the hospital administrator’s performance is. High hospital
administrator’s performance can not only reduce cost for hospitals but cut
total health care expenditures for NHI. Therefore, measuring efficiency

currently becomes an important issue in Taiwan.

Method: CCR and BCC models in the Data Envelopment Analysis
(DEA) were applied in this study to evaluate the relative efficiency for
five Institutes of Health Services Administration in Taiwan. We chose 6
variables to as inputs and outputs factors in this study. The input variables
include: teachers and students ratio, average expenditure per student,
average floorage by per student, and average research projects per teacher;
the output variables include: scores of academic publication by full-time

teachers and service scores of national apparatus by full-time teachers.

Results: Efficiency Analysis: In CCR and BCC models, only one
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institutes, Department of Health Care Administration in Chang Jung
Christian University, is rated as non-efficient, which may be caused by
inappropriate resources allocation and inappropriate scaling of the

institute. Slack Variable Analysis: Except for “service scores of national

apparatus by full-time teachers”, Chang Jung Christian University has to
make efforts to reducing inputs burden and increasing outputs
performance in CCR model. The primary goals for Chang Jung Christian
University are to increase the “teachers and students ratio” and “scores of
academic publication by full-time teachers” to achieve efficiency in BCC

model. Sensitivity Analysis: The most sensitive of index variable is the

“service scores of national apparatus by full-time teachers” in CCR model.
In BCC model, “average amount of research projects by each teacher”, is
the only variable that has significant correlation with the efficacy of

school running for all Institutes in this study.

Key words: Data envelopment analysis; Institute of Health Services

Administration; Efficiency Evaluation
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30T MR R - R B R Tp R Ty
A IRy PRI Mea 45 A N ahd RAR b B o dR

4, b Lk AFIFRT 0 2 g R E T H f N S H
o ITS R Z B BRI R
(=) "2l

3R HEmBENTH ALATERRLIFEAP -

4. - ﬁﬁﬁ*ﬂ’%%é%&i 27 B ROIMIE R Sk
hipit g TR AEa R ETRYE 0 B G R R

5. % EFA TR A Rt AR - BT A Sfio STk
FABY Mo @ 2t b r R R IR A 0 i E DTS

(Z) " R4
1. 3383~ B H 0 & 1) R 31
2. GER P KBS R BT ikl G ToE2 £ R

PR L S ( Analytic Hierarchy Process, AHP)

AT R BE P e A RAE AR AR ALt > d 2 Rk BT k&
A EBEE R E LG R R Y E ARG Ry

Moo MLEU AT R R
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RS SRS B I ¥ 0 S
ERATREE T F AR AR LR i e b %

EARIEE A N A Al g

(Z) @ FAE LB R* A7 FETFRT § B ERhpiggt o

* oo Bk AJE R R 25 5 A (Multiple Attributes ) £ 5 P
(Multiple Criteria) & faA55% » 5 — §78 5 P~ & 535 & 2

M4 o

(=) B
Lok pr PRGBS REEF RS

2. VLR T _F]FE o

1. BRI & M2 485 -2 FEE o
2. BT SIEH B A D 5 2 BB LB EREOS BEEE o
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(Z) @ % PR AT 5084~ B & 2 R 3R o

A BB 24 F4 4452 (Total Factor Productivity, TFP)

W
1|
ETIS
k!
a1-
K
1 N
%

(=)
I FABEA A B AN e dE -
2. FABRELIZIEMIGR L > X B EsxF it piRE o

"

[8)
\‘

g j2 3% TFP & £k p 30 Poppre fh &8 Poppmre 2 g de o
A

(Z) @* R PR HE- F IR

= ~ 4 A9 %% (Production Frontier Approach, PFA )

- AARAAHEA ASEE AP N F ok AR o H g
AT 2 W EITE S ;¥ —P] 5 Cobb-Douglas 2 & w0 fp 4w @ [ #

ForRBERESRG B2 M2 S L ) R Sd? 2 %

(—) g2
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N~ BEE8 M S %2 (Stochastic Frontier Approach, SFA )

%%ﬁﬁﬁéﬁmiéﬁﬁﬁmﬁﬂf EX PR
F F0rig = o 'JF"i;E%‘;'ELEi%’&.aK%ié_ﬁ@ﬁiﬂ "Tgi;ﬂ—
1 F % h* 3 o

I

T

(=) g2
1w 3 g 22 R 9T

%

FIFE RS2 T % o
2. TSR RLBETIEL A MR

‘_‘%\ r‘f‘)-— ﬁ._"‘v /2': ’ @IH’ i%g ?ﬁ-‘-%—ﬁ,/ﬁ'ﬁﬁu [_1311 ‘iJ % = '5E|,( é%, ) l}i.
A PR R gy Mt TR R R Bt & 3 A8 7



N

(Product Frontier) » A% - i & %2R o H 32 F U r ~ F 412
BAcv bliv 5 R 4 A xS endp ik B F R RS AR B E
3 #73) e w 4% (Effificency Frontier ) » 7 #75 2 24+ h% 3%
Hizlededag du ed Rl opmrg i n i famigap
DEA &2 8 & 3= 2 25+ % Fjie 3 DEAGI* 4 & Sl A 8

reF i B Al 0 B e R 2 2 ek 4 > LRI ARE

FOR K enB 6 4 B I IHIER A 0 S5 - B RD

4. o DEA ch Bt oS @ v 21 j2 e AL H CFmE » Rin
R RCE B R Yok &) R ST Gt el S A
5.4 A DY B AP 2 BeE ARG A2 A

AT F R JF B DMU fa & 2T R P o

bR
7))‘&

6. DEA#Y 7 g vt 5 = & (Ratio Scale) T2 "85 & &
(Oridinal Scale) T4 » F il at? #ie & sE % o
(=) 4]

1. d 3t DEA B2 %2 > @02 B4 s o &9y



3. DEA #r{@ plénig & S ARy » T 2RG ey > B % g7 I
bR N AN PE R E oA A KRR o

4. DEA B F AR L AR M § A DB ERF > TR
A2 BB E LS ERATE S S R D PR E R
fgzo

5. DEA @2 2% o~ 82 &2 N3 5 f i) o

6. * % %¥cg ¢ 18 DMUs 0% & 4 "% 14 o

7R R B RETFE g o EH o

8. Por B A ME 5 ~enid [T > $305 2,8 @A) P F il &2 i
£ o

9. 2 AR E 2 7R tERocg g S R .

T
RlZ %8> R HELRFIE P a7 Y EWTFEXR IV LR E
AP ¥t » % 2. DMUSs 2 i m1ré»aéfcjiﬁﬂgz%‘éﬁ;f’?f}:ié§%g%§jé

(DEA) » %i& {7 & FEudp M f 3247 § 7 A o0 2 3747 800 i
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Fr & FTHe LT
( Data Envelopment Analysis, DEA )
- “DEA 2. %d &2 A% 4

(—) %o —Farrell»z 5 gL 4

DEA % % 4=kt Farrell (1957) #7345 2 1p £ B 5§ 5 Jr (Pareto
Optimality) @ % » *rij fp BRI FR K Lip & 4 7 &7 #Ei B A

FEOFRT o @ 4 ¥ - A hf] F o Farrelli R RE| L ¥ T2t
FRA ARG CFEr e AR A Sk > RAETIE ok

F o % (deterministic non-parametric efficiency frontier ) » s 4 &
& #ic (efficiency production function ) » * k78 2 & »c ¥ » F F4 ™
FH bRy on ke T 2R AH - H PR A

Wz BIEK L

1. 2 & x5 % s (production efficiency frontier) #_d # 3 »x e
=0 R AR nH U R s i Az b o
2. o~ AR R BT HEEREY (constant returns to scale, CRS) o

v

3. 4 A Fmgd A (convex ) REL & Bhensl i p L 4 F o
) )

PRC U F REAGTER E s w g ap R R R E R
H i ehgper s (Technical Efficiency, TE ) 5 #73f $iesc {#ﬁ _g_%\,
I HML - FRER R A SRV RAN cFL YR
= A S I P o Bla RB § #2x S (Price Efficiency, PE)
S AR g BRI F R T R R RS
Pld? 2 5o S ERE RRERLSITRF DR 2T > BT
Farrell»1957# & 1 @ 124 28 & (production frontier) g4 * 7
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Farrell (1957) 4p ) » % 6 P id D] e 5

AN
Q-

e (overall efficiency ) » 7 s L Bpbrse 5 81§ oo hfk

& oo Bl 2-1 3P = fdrcF 2 B 2 o

BT f%?:IEﬂﬁxl‘Xz’ﬁé_ﬂ 2Y > SS’;/ﬁ)i;}iﬁﬁ‘%ﬁ:
& A F 4 s (isoquant ) & 7 4 A - H Y1 E X-Xpehid ] ¥ oAt 4
A &L

DT ERXXa e R (AN £ ) AT o B
gLz P 5 OB’/OB» % #22F 5 OB”/OB’

L
’ 7‘

B F 5 OB”/OB -

A
XY
B
A ’
B> C S’
O A XY

@] 2-1 Farrell »x 5 7 % B

(=) DEA # ~ %4

FTole %A 472 (DEA) .- 8 &* #c (non-parametric method )
:—%

‘HEE G E o a4 2R (product frontier) iT A #TE s g

A U EERIBARELAER > £



#-% - R H = (decision making unit, DMU) 2 % Fifler 4 2 F R

e TR R B E 2 AR RS R A RS AR R > il

lAp$hroe e L 2k P AR (3453 0 2004) -

i gde koo S 2 2K W A (efficiency frontier) o @ & e § F
oz plEAI* ¢ BRRIT > #Ar5 DMUs gk » & 3138 3K
HPZEY TEHSE AR DER o) “EF gkt o
DMU » %1 B3 » 2 4 ke

|
W
¥
~=h
K
da
\a\
A
(dm
oKy
F_&
e
>z
q i
\3\

 DEA & &1 & #7

Farrell 582 322 > 7 DEA 2533 4 & Slic™ S\ 2 78 »a F enff

Ao Ra AN W g2 8 - 2 2 A5 82 b F 72 X Syt 2

] A EIFFFAASEZ S REY AABULY FES ARG

2.4 ArxF o 4rpE > frL 4 F]EE o 2 F] Charnes, Cooper & Rhodes

(1978) 1395 Farrell 2 x5 T LA > #& 00 CCR W FH7] > #-H 35
IERAERMT PIE AN/ S 2§ AT B



DEA # B2 4 2 F3F 5T EERNT POfiecd - 54
*+ 1984 & Banker, Charnes & Cooper # CCR 5% e 12 i3 i @ #% )
BCC +* F 3] » # DMU 2 A RHCehe R4 gt ? o~ 7
DEA sh)* # ] > @ DEA 7 &8 - fas* K= Sy i »a s i
1B PR HAG LA ZF > S DEAFAENY pE R
- B o iTE Kk 0 DEA 7 $T£IRTL T 0 3 3F FOF A Eae @0
Mg E D ko % DEA (% xile i (M7& - 2004) @
w12 CCREBCCH- & a2 ¥ Lo 11T fifj.%ﬁb: BN T- HE AL

- AT 0 A R DEA PRGN FRE S o 2 Fan S w
2= A B eiEE 0 — 248~ E % (input-orientated ) : A4 A
WF A REZ T o BN PR R T F - 2 AR
(output-orientated ) : B & # JF L~ -RBF2 T > HN PRG3R

w

1&» 9

A& i (FaEE 0 2004 5 F1FEE > 2004) o
(- ) CCR #:5¢

Charnes, Cooper & Rhodes (1978, 1979, 1981 ) # ) CCR #-5" »
Hp A2 hp Farrell dhg S84 &% 5% Sofiesirae S r g #4 71* #k
FRPIPM L ~ FIHA DTN KPR laRz fpfresg o #
Fa 32 BRK e B T ARBEE 2 T R B2 oS b’ﬁﬁ T AR
TR A - IRAH > BPEA NS € AP E - RS H A o

Srah en TAp ey o 1Y F R RER SHDMU R A GG

"
H N
Ly

‘R ERF A fh o § oo en DMU > A f 238 DMU ¥ 5t 4 B i
-3

T

b
y

VAT d B PR RS W o @2 DMU RIEY & £

I

>

s
L

da
H

g dp gt E o FR N ERF AR o A R A ] kA

BN

s
I

2T L DMU 2 ¥R 2 > — & DMU sl = (> 3 &

Eap

E=y
4:»‘&
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®oERF AL § ¥F o w2 s Dingbeg o

CCRHECF ¥ & 4 BRI ~ U ARFIH & 4408 41 8818
A8 enfa v (B £ 3 % e (slack variable) %2 # %4 & (envelopment

%--v—
surface) ° & fi 4T

L35~ o o5t
(1) & #RFIH50
B3kF - 2 A7 & % & (production possibilityset) P> # ¥ P 5
n #2540 ¢ (homogeneous) 7 DMU > & — & DMU; (j=I,...,n) i

*mIEHE X (=l,.m) 0 2 A sHy (r=1,...8) - FEITHR K

® DMU (12 DMUy % 57 ) e > | ¥ 12T 73~ 27 7

T

LL;‘_?:_, Z_

yad

h,= iury,,/zm:vixi
b | i=1

Xi=% 1B~ FHE S
vi=F 1B sk

B BELART PP n B DMUSs 2 v & b > charnes et al. (1978)
T g A R (fractional programming ) 5N 0 w2 - B P R DMU,

2P FE L

MaX : hO: Zsluryro /Zm:vi‘xio
r=l1 i=1
S.t iu,yrj/ivixij <1 (2-1)
r=1 i=1
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u,2&>0

v, 2e>0

r=1,2,3...,s;1=1,23....m;j=1,2,3...n

ho=0 #&DMUz »c % ig ;

Vi=%jBDMUZ %rip &2 15 g

Xi=%jEDMUZ % i » 58 # g |

e=2-f7 & ¥ 4t ¥ # (non-archmedean constant ) » T i& -] e+ ik ;

Hp i 95,V 3508 o

% (2-1) 7524 #7F DMUshg %A i 21 g~ 2 Wi 5 1
BB AO~IZ B L L BDMUS G e i @ 0 % %
FiEhok* cu, vy 2B igizd (2-1) V53 2 DMUZ »c ¥ ig # #1
)
Fho<l> P =EDMU 2 AR @2 o d 30 At 558 ¢ » & - DMU

"

N

T

203 ARA TP AR chg=l Rl £52EDMUS AR %%

=

34 A A p RSB € > @ H B DMUZ 2 2 824 4 plsad & i)
B G AT Rt R R

(2) SpEARLIH

d (2-1) 3¢
FEWHEFE P R f3F Y 5 - 38 FlEEeha iF > F]t Charnes et

al. (1985) #F N4k S ML > L4 (2-1) PSP 2

Tl LH G- AR B 2 A BORBIES

-\-‘\

A Y=l E# A A IR P o R (2-1) IR LA B

i=1

m
B A L F S e 0 TT B S LSRR -
i=l1

Max : ho= > uy,
r=I1
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S.t Zslury,j —Zm:vl.xij <0 (2-2)
r=1 i=1

m
Z VX, =1
s

u,2e>0

v, 2¢>0

A~

BER (22) BT 2R L LA T D R ok
RN LTS B R 0 D FERA T AREYFA DL

T

° Charnes etal. (1985) 45 1 » i & vA ¥ % RLG/AE + 2 Paretok &
LREE S F] L B4 ffﬁn’ﬁg%nw Hd m LR~ SRR DR e

(3) i &1

Boussofiane etal. (1991) 451 » o *+ #0530 (2-2) 2 *T4i% 2 50
RS TP R F R (2-2) B AR (dual) HfEE € R

PR Eorg o TR WA A bt 2 B A

S.t ixl — b,y +S; =0 (2-3)

gy

Zy;jj/lj — Vo _S: =0
j=1

2;,87,820,1=1,2,3... m;r=1,23...,s;j=1,2,3....n

Yy 2

&%Mmm%&,;%ﬁg»§$w¢ﬁﬁing
=% il 782 L3 R
Sr=%rl A& N3 2 LIFRE



A,=%]BDMUZ {8 > H p 5 435 DMUSK #9175 & 1138 i

IS EU PRSI Chal Tet

L

% 7% DMUg2 CCRA» <5 # iy MVILT 7] = f55 %
A% 6<1 > B %) DMUpf CCRA< 5 o

B.F6=1 s & () s # 50> PIDMUpL 33 55 » FFarrell»c 5 >

e 7 ECCR»%xF o

C.20=1% S ~ 58 50> DMUyE CCR»xF o

(4) »cd i
% DMU* & S % 5 & 2o % » DEAr e b 1% 5o e en

A# > G e r ANFIRLEAIT > 7 HRELDMU P 5 5%
FRT o FR@ETEAZAAMER 2 RTARG AR RR AR
TfEAL G S L 2R AP RS 2DMU, 0 H
ME (x0,y0) o B Hoxg o WHE A F R 020 FLRE S

5T A IR T W A Ak s o EHRON BT A R A DL Ay T

Yo=Yy, +Ay, =y, +s" 2y,

2.2 4 e o5t
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CCRA 18 % 2. & BB N 4oT
Max : hy= y VX, S u
0 ; i7vi0 /; rer
S.t ivixii/iuryrj 21 (2-4)
i=1 r=1

u,2&>0

v, 2¢>0
=1,2,3...,8;i=1,2,3...m 5 j=1,23....n
SCE OE V) R

m
Min : hy = zvi‘xio

i=1

S.t ivixij —iu,yrj <0 (2-5)
i-1 =1

s
Zuryrozl
r=1
u,2¢>0
v, 2¢>0

r=1,23...,s;1=1,2,3...m;j=1,23....n
HE R 4T
Max : 9+g(isi‘+is:)
i=1 r=1
St D yA—&,,-S =0 (2-6)
r=1
Zn:xijlj —x,+8 =0
j=1
2;,,87,8,20,1=1,23.. . .m;r=1,2,3...,s; j=1,2,3...,n

$130 K2 A9 $HEF L DMUT 417 T 51583 3 42
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%
Xo=xy—Axy=x,—-5 <X,

Yo =y + Ay, =+ 2y,
(= ) BCCHic5t

Banker, Charnes & Cooper*+ 1984 # 3 11 BCCHc;' » #£ 33 DMUSs
ok
S EF S “ WA G o H—‘”Fﬁﬁﬁd A AV RS IT- BRE

ViR B R AR P R AT 3R SR T A L e

.L,é\-

i 51 ~ Shephard (1970) spEdt . # (distance function) #£4 - ¥
21 CCRAP P 2 403 o - CCRHEESS AL & B SR HodR o ok G 8 AR
pr o @ BCOHCsS P A_BGR ™ b A v ok frg > W 3na 48~ 5
o R g A AT ARFIN A B e o H D R F AR TE F

FOpE o R g rrilds o KR R E i)

L3~ w50

BCCH; 2. 1B Hod| 58 4o

MaX : hO: iurer_MO /ivixio
r=l1 i=1
S.t iu,yrj /Zv,xy_l (2-7)
r=1

u,2&>0

v, 2e>0
=1,2,3...,s;1=1,23....m;j=1,2,3...n

AP AL LT

Max : ho= > u, v, —u,
r=1
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S.t Zu,,y,j > vix; —u, <0 (2-8)
r=1 i=1

m
Z VX, =1
i=1

u,2e>0

v, 2¢>0
G eRAeT
Min : Q—E(isi" +isf}
P =
St YA, +S =0 (2:9)
P
Zyrj./lj —Y,0=87=0

Zﬂj i/
j=l1
2;,87,8720,1=1,2,3...m;1=1,23...,5; j=1,2,3....n

2BCCHZY T » #0=12 L3R Hes 2 57325 0FRT > Al
DMU £ BCC# % » FIBCCHSS #CCRIER 5 1 — Y 4, =19 245% » 1
HFBCCH ¥ (73T 2 CCRIE 2+ B & » 720, <Opec ©
2.2 N e st

BCCA 1 % o A B A H5 4o

Min @ hy= ivixio—vo/iu,yro
i=1 r=1
S.t ivixij—vo/iuryrj >1 (2-10)
i=1 r=l1

u,2&>0
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v, 2e>0
=1,2,3...,s;1=1,23...m;j=1,2,3...n
BRI S

Min : h, —ZV X, —
S.t Zm:vl.xij—iu,yrj—voéo (2-11)
i=1 r=1

N
Zuryrozl
r=l1
u,2&>0
v,2e>0

=1,2,3...,s;1=1,2,3...,m;j=1,2,3....,n

¥y R g 4o T
X - 9+g(is;+isjj
P pa
S.t iyng—eyro—5; =0 (2-12)
p
qu S =X +87 =0
S
=
2;,,87,8,20,1=1,23...m;r=1,2,3...,s; ]=1,2,3....,n
Z -DEA @ * 25 (3:5 02004 ; F 7 & > 2004)

Roll, Golany, & Seroussy = 7 #xi& * DEA**§ "% P42+ » *v1989
B — %A aDEARY 25 0 AL L I AR P RT . ZEEER
FESDMUs; % B R ARSI A EgE 2 ARl o g
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1178 5 R DEABC;V 2 5% 247 o
(—) DMUsz i B~ 7 %

DMU 5 Tl & 472 913 2. - H 7~ o 58 7o ot i pF >
Pyt 2 DMU & * el fag el » 0 P > Wi Ddp ke &
g JIEp o . AT 8 v fe B (Homogeneous ) » 7= T Zf
e - B Mg L L R is%’ﬁ’»“rﬁé in et g 0 FRIEG EFEDMUZ
FRBAR L BEA N PR 2 H it i Bl € FIE IR T R
EDMUR “ aeng B > B P %K%ﬁiﬁ‘;éﬁﬁ CE IR IRV T
44 R A& Y FEDMUER e H @ E 7 kol 2be it
 FRLE HEF SRR

it
|
m\w

BERTZAAEH e DAY ¢ RRRAEFHEG P

#* s Roll, etal. (1989 ) #¥tirim it g - L H =#cg » & - & ¥ hg
AP TR Al RE g 1
Bfoend B ) o - B AEFRARE = 480 0K H hiB s 7
R ATEDBEY S 0 A BB NE A

EX L Y B ST O LR F PSR T

I~
y
X
-
R
e
=
;‘\
ETRS
\,‘E‘B‘;
|l
A
e
S

FALe Boadrid L H ~oehgn

ANE2ZFFREERTRFITRE S Ao FIEE U RE R
A D38 -5 DEA = b4 o 42 W 5 #PF ;,l;}'—aﬁj% Eﬁ,ﬁ}% lﬁ‘kﬂ , o
d ik PR RS R R -
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e F 5510« £ %35 ¢ f%DMUsHF < 840 e B o #3515 ¥k
DMUs's & 3 % 7c5 » @ & 2 3= Rhi, & 0 FI 303 00 & 09 chi

B TFERFEL od R AN FTHRPEFEERNLER
Isotonicity B % > TR > EH A NI E 2 TR ST E 0 - Kd

:’Tvawwpivﬂ»? W &gk DT ERE 0 S ARt adp B A T s

WRFA TR 0 H U S R 2 GE o

(=) DEAZz %% A 45

1. %% A 45 0 7 i R DMUSHE 49 ¥ 2% 2 R ¥ o

2. FE AT L EL B4R Hr I DMUsZ 5 v - o
3. AR AT T EARE I DMUsZ it d ¢ ow BIgR o
4. P Rzl 247 1 kA Ap s F DMUs2 e R o
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SRR BRAOGR S N RR LT AL B
R AT (G aE2004) B ¢ #T FiEi 2 it > DEA
TRFEREER LS S HES BN E TS BE = UK
FH L8 h2 e s 4787 (Farrell, 1957) > 583 B 5 & 5
PERERZ AT AT P FERRE LB RTIEE -

*

ETTRS

#2000 # {5 DEA 5% % % %
FREEMF - FEP () »aF 8- B iemaF 2 my 0 44

KT Rt e oo b

P L H - g e AR A ’Mémzrzzu?
FOTAE T H R BB —c WAL B RN PR B RT

DEA Je* 2 tp B 2 % > REAEIME - ~ 2 0 B Ed SR
RRENFEIL > A pT 3 EB NP BR NI P A R P qp R 23 95F
AP B OBANIEP JOHBP A BAEFL N T IaE G wy
A Tk 4 kG A TR 4 RBAE LI TR S R
T~ TiaE 25 T KPR SR liﬁggﬁgw};ﬂ;{ji T fc ~ T 39
PV EER CRAKTAN AW R EL A ESF B
FAPES FBFIFLL G o TR FF L LTINS o
KEFEERPN A E DT hE 2 Aot KRBT RS AR IR

}

\
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E R LI 5&%&%

Bpchd $2 E 57 TS E &k hlicl b B 2 ey
@%ﬁ%?ﬁ%éa%ﬁ?ﬁ@@o*%w¢ @R T R 0

SERLFES AMEFIFRNGRAIBRERTLELE RS
EFyirom pEe R aupZlHmy o v R{FFHEYKTF
kit SRS e XA B EHIR T - FREY g4 i2H 0
SRFRRACFE L S R ERERFF AR S
PoRALEFENFEAA R RRENFRA LT £

P E o BIP FRF AR M AT e ok i A 5 R P
LB B S SEFEAL R G FRSER 22 F 4 2
HER D SR 0 % B S RS S Uk R

A L EREED phak L s 4 o

A) i®
1% BARGANE 2 A SlceLA o M B A I TS B S BB
SESIER- 5 RS o & S ie C AU E s E R e

PR ATE Y S i P ek LA T jRp B R R
4

WL 4 SR L LAY TR ERALREE O K F LA

?ﬁ%&%ﬂﬁﬂxb
€ e A7l g B oo g o0 R (bottom line ) ( Charnes, et al.,

1978 ) - DEA s> % B * ¥ v %% + (Charnes, et al., 1981 ) »
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BEOYEL ML Pap g (B0 L EF 5 2003) 0 @ iTE ko
B AR L 7 e g IRAR S 3R H S Y i ax ) DEA A -

RN > * 0GrR DMU 2 59548 » 22 A > 1ok 58

o«

F- @ B G 7 REE DMU 2 4p e > $30 ke B 27

4

WV R R > P H @ DMU F " eanii»a il > & F 8§

>

F
ML L P E o T TR ANFTRE T U RSE R AT

>

= ¥

N

A

F}'

FOEIRE A A SBAN T 0 KRB L AR H 4 A ond enpitox

L

& (Cengiz, etal., 2000/§% & L ~ §f & 538 > 2003 5 3% &3> 2004) -
B b & % > DEA 53 g B 7 kARE %Kg—*‘mfﬁ BFT Y

FHP O OH AR aE Y © AR o

%P@mﬁ+m?ulnmﬁ%pﬁ?ﬁmutyyw%vgk’ﬁpx

E SRR AL S SV S S LR kRt

BAEY o Fl o AP E U F R M B T A g 1 TR
& %2 ¢ th CCR ¥ BCC #7t ki (7 T ens 45 # 37 fdp o=

%™  FERTAFRFLES 2a 2a RAZEERY -
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- & PPy

ML AR -1 A L T R E R sl g A 3T
DEA =5 BIf §F B ARM A= 3 “To s AT B nf A g g ferdk T
FEAMER s U RFAITERL T BRFREBPN M RT EE K
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