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Abstract

Medical centers are the highest level of hospitals in the medical system of Taiwan,
and they also play the leading role in regional medical system. Moreover, they are
provided with higher national health insurance coverage. The scale, equipment,
manpower input and provision of medical service of medical centers are superior to
those of general hospitals. Therefore, if medical centers can be effectively operated,
they can become a great example for management of hospitals and development of
national health insurance.

This study intended to investigate the operational efficiency of medical centers
from 2005 to 2009. The data .sources were-two-major databases, Medical Care
Institution’s Status, and Hospital’s Utilization, from'the Department of Health. In terms
of cross-sectional data analysis, models 'such/as CRS (Constant Return Scale), VRS
(Variable Return Scale), Super-Efﬁcien"c-i; .ﬂénd Context Dependent, were used to
perform analyses. In tetms of long‘itt‘ﬁldina‘ll:-data;analysis, models such as Malmquist
Productivity Index (MPI) and Mefafrointer, wér"é used to perform analyses. In
Metafrontier, Bilateral model was used to.compare the difference in technical efficiency
between public and private medical centers. Moreover, nonparametric Rank-Sum Test
was used to test the difference. The path diagrams of benchmarking, trend of technology
gap ratio of public and private medical centers, and competitive
advantages/disadvantages of hospitals were constructed based on the efficiency analysis
results of various models.

The basic models (CRS and VRS) of data envelopment analysis found that
approximately 43.9% of the hospitals exhibited relatively efficient performance, 57.1%

of them exhibited technical efficiency, 43.9% of them exhibited significant scale
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efficiency, and only one hospital exhibited decreasing returns to scale (the existing scale
was too large). Among 9 hospitals with efficient performance, Super-Efficiency model
was used to find out the benchmark hospital with the best operational efficiency. The
result showed that the operational efficiency of a private medical center in the northern
Taiwan was the best. The multi-year time series analysis found that the technological
reformation of most of the medical centers improved and so did their productivity index
in short-term, mid-term, and long-term analyses, suggesting that the production
technology of medical centers were constantly improved. Metafrontier found that
average technology gap of public medical centers was lower than that of private medical
centers, suggesting that the production‘technology of public medical centers fell behind.
The Bilateral model and.the RanksSum Test showed that the technical efficiency of
public medical centers was signiﬁcantly poorer than that'of private ones. The Context

p— ]

Dependent Model showed® that medical ‘;ﬁ‘fters‘ could be divided into four different
[k

levels according to their operational fefl:‘ﬁcieﬁey. There were'9 Level 1 hospitals, 6 Level
2 hospitals, 4 Level 3 hospitals, an:d‘ 2 Level 4 }h:os,pitals. The result showed that the
attractiveness of Hospital A was the“strongest and other levels of hospitals were
characterized by different attractiveness and improvement in progress. This study
constructed three managerial decision-making path models based on the results of
efficiency analysis on various models: benchmarking path, trend of technology gap ratio
path, competitive advantage/disadvantage path, and analyzed the level of hospitals in
various managerial decision-making path models and the paths to be improved.

This study used cross-sectional and longitudinal efficiency analysis models to
analyze the operational efficiency of medical centers and constructed managerial

decision-making path models. It was hoped that medical centers can yield the maximum

output by using fewer resources, and their operational performance and competitiveness
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can be further improved from the perspectives of efficiency analysis and benchmarking,
which may be more beneficial to the development of medical centers and national

investment in medical care resources.

Keyword : Medical Center ~ Data Envelopment Analysis » Malmquist Productivity Index

~ Metafrontier Model ~ Context Dependent Model
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1395 Fare, Grosskoph, Lindgren £ Roos(1989) 1 T_% - Malmquist & 1} 2 & 4 4p
i

D;(.xlg+l’yt%'l#)“D;+l(xt+l’y[+l) 1
Dt( t t fly 1 t ]2 (5)
o\ X ’y) Db'"-—n(x :y)

MOH—l (xH—l,yH—l,xt,yt)q: [

st dp ey 2 g B3 mﬁwﬁm%ﬁg(x, y’i’ﬁ-ﬁ’ DNG Y E A A BEEY

| -t_'-.‘; \
‘ T
e & D) (x, y") & Di“(x ?ﬂ %M’*‘ AN ELEY SR

'l

¥ #-F it e Malmquist Z}_t’iiéj';‘ #ﬂ&mm %@— A FE 5

’

ey

FMT <1 &7 *‘i?’r’? i&

Dt+l( t+l,yt+l) D (xt+l,yt+l) D (x ,y )
D(.x ’y) DoHl(le,yHl)D;H(x, )

M;H(-leayt s ay )_ ]2 (6)

;F_[ g M — M;+l(xt+l,yt+l’xt’yt) ,

_ D"y . Dy (x"',y™) Di(x',y")
Dot (xt,yt) D;+l (xt+1’yt+1) D;+l(xt,yt)

1
]5
RIM=ExP > # 7 E it &gl ey 52*’3‘;1@2’ M P4 mﬁﬂ“%ﬁ%‘ﬁ
Boo I B A RATIE 2 Jp i F B> S A E<L B A 2 FiTH o

2o, 2 P>l A B  P<l o B A RS o
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3.3.3 * F# % # 7% (Metafrontier Model)

Byl 7 Mk F Bea om0 LN TR A0 F - AR £
7 Ak F Beare s ﬁﬁi‘ﬁ/”\’}‘r sArpt - RIAF Y RII Pl LR
Ao TRFZELARTETG OB AY AABERA L AU A 7
R85 F 7 e endgiek 3 o Battese etal. (2004) # 113 i B RS RER 7
2w (R % %Fm) g1 > O’Donnell et al. (2008) Rl — H#HaE = 1 12 T
¢ %% (Data Envelopment Analysis, DEA) s fo 3" A# 2 & b F F 1 -

LR @R 4o

A
7
4
LR M
Y2 B =8 %
Y
v

B 3-5 £ FERHES
£ #RHF A B3-S wz,u;gﬁ,ﬂ@ofﬁ;—za{*ﬁg#%;ﬂmpg‘—xpﬁwm *H

A ABARER )T A L2 BHEAB-CoZ BHEEY 2§24 4ok
2DMU A ujfs# e d A - HedAB 2 e dRCot- HBRREELEAB

BC = pFEesrs oDMU ¥ B G2 A RBEREFAZ > L F B

e

[

4 & »x ¥ 2. DMU TS - Bk FiEAMe 25 - B> HEEB DMU 2 4

[

)

™™

Wi

a’ Pl pFda )’;%J‘z ENHEeERB P4 A bal 23
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Bo#ENARIHE 2L X Torn @0 g D e s F o AW DMUZ #
"E.i é_%it‘TEgroup -B ° %"F}‘?j{ ;jDMU Ijtgi‘ttﬁ’» fi ‘fhi gf_ﬁ;ﬁﬁ:"l‘]} j{—‘g‘f’?ié ’

Rla2 eh@ R'f a g R 50 T 5 ZDMU 2 & Pk 2 A2 FTEpera © &
PR T s FEE A vt (Technology Gap Ratio » TGR) T % a2 £ al 2. 3 B £
§E

B A ERFRAZY B4 Gk ¥ @ 2 AJUNEE - @1 5 4 g
o it ANT %Ffuéj’ﬁt gt x o ANE y A
A oo oo R BAHFE BT L o AT U;ﬁd ER PR B R EY LK
et 5o VR SR R m K Fp e 4o T

1
0 L _TEF(x,pp)<I
DW,t) ‘t

rTv.,’f_[F‘TEk( LY,) Lot ﬂF%}vk ﬁmﬂ,im-* (L“P&H;;%ﬁjim- ) Bl

ké%mﬁ@w&’ﬂWﬂdéﬁm b@b?“a»kﬁm“moiﬁ%*%
B R T g o llﬁﬁéﬁﬁrﬁth\%\ﬂ"}»% %‘rfa’ T R L

o T

1* 1F
0<——TE (x,y) 1
D(pt) B ¥

TEI*( ) SR E R E R e (PR R R Heed) o 0 Donnell et al.

(2008) 2 Bk » £l R e gt W Bk FPr o LR AR EH SR I

XY

fop 2 RS BCE T BT BE 2 5

1 > 1 k *
> =TEMNx,y)2TE (x,,y,)
Dtk(xt’yt) D, (xpyt) Leeat Lt

AT LR T F G F ek o ¥ i S (O’Donnell et al. (2008) >

I % Battese et al.(2004)#7 42 $jiwis £ v+ (Technology Gap Ratio » TGR)
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1
Dt*(xtayt) _ TEt*(xt,yt)
1 TTER )
Df(x;,¥,)

RE SRS RS A BLES 0 FFRTFR O BOTH B 2B R
PR EdE AP F R RO BT R B R 8 R 2 e
gt g o FTGR i g+ » R AFHEFRP DT ¥ it Rk

GRTE LD B RIORE -
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3.3.4 ¥ 558 (Bilateral Model)

Rl RO I R 22 - RS U 1 BRI U I T SR R AR
Tone(1993)# #1414 5% » * 11325 7 | 5 @DMUs 342 5% » 3 i5d @2
#c izt 2 Rank-Sum-Test * v fwm— 3 e 5 it - Bk - ¥HA B '
A BHHOF IR BERDFILL S o I FHET op I o BIE Y

B4 e R B4 BN o b AR S e T

Min 6
S.t.
Z xj/ljﬁé’x
jeB
> vikiz v,
jebB ;

/LjZO(VjeB)

BB > B R F IR TM:T%}\ \(rxl,xz) fr—ip A2 B3 (y=1) >
%’I—x"?grm@n’*&Aa‘ifﬁ L FI|H ?‘% % Ii% fr ""Ba’;ig -flr'f?B 6 “7T o Aii%ﬁm?

A DMU, 4 B 44 Fg [ER==T &f\ﬁ”ﬂlﬁ % o F] gl ]?MUaL LR ST

(6*)=0Q/OP <1

X2

A

bl

b2

b3
b4

O
R13-6. -3t

®F4eoM3-7 AHAM F IR DMU, 3 ARBHEA T et e &0 DMU, 2 8%
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@ (0% =0Q/OP>1

X2
A
bl
b2
? b3
P b4
a
0 I X1
HI":{‘:__;_J;_- :{f i B]3-7. %Ft *5_;\2
& 2 B R
| * = HAE e T 0L gﬁ:\}mg}ﬁu r‘["_{%"a x o d AU hE St M
2 * Rank- SumTest‘i’\g};ﬁ fmﬂrx‘? B A fe e
"h.ﬁ |
Brockett £ Golany(1996) 5 ’f‘ﬁ;.@ A DEA »c3 £ B e
] .

e BRI RAG m_f ;z__&}ﬁr_égiDEA vk R E
=y | 4 H"'\

NN DR s &
T 45
PR 2 Ti98L B E _'E"‘L_EF ,:5.-!.;_,;?@7; )%_,.ﬁ”{ofa{[ﬁsum) » IR 1S3 g S E

RIS ABiT> T 358K 5 m(m+n+1)/ fj%f!ﬂiz mn(m+n+1)/12 7T N2 T PRI

I F A e T=S-—m(m+n+1)/2
Jmn(m+n+1)/12

B FLREAT OF TS -Tep & T = Tap Fo RIES B EBER > A305 =

=
EFHE BEFALAR o
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3.3.5 #3818 % #-37" (Context-dependent Model )
bk eNDEA HESY P o S R F R B R pE g A X f kg
ROCF DM FR . S VR MR RS LR E ST PR LA B
S Fladrk & e R @S A MFLREY i F L5 Apy FIED S Sdok -
ThiS- tRE RS- LR A R R E - LA - R o T
APRBELFRFLoF O o T Free L - R FRg Y g
Pt R B AR R

Seiford and Zhu (2003) # J! 2. Context-dependent DEA#-7] » #% & & »

I

FARE - hm @Ry NESEER e 052y TRLRE 2R 57
2 VST IPrE e AR
A Context- dependent DEA ﬁ:’“] ¢ ’:t&-“ry m,L ﬁ\E el f,é PN =
0% (level) (4= 3-8 “47) + & &- 3 ;r 1L ST
| o
THRET - BEEF (Eval}ljtmnlfontekt) B LR AW H adp e
F"(Pro%ress)

A g 3-6 HA %?;rav Context-dependent DEA #-3] 5343 > # ¢ Level 1

51 4 (Attractiveness) ’fr#B ) \%

A ares w7 RERE i li% AR H (4ot Level 1) ehjp$ex
o BT s g LK (T Level 2) =R F R 0 BRIV R AR
ok (Level 1) A K E el Apesl 4 @ ApF > R4 E Hax

K (Levell) 3= # F RV §7E A5 s £ & (Level 2) cfp 389 &
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Input2

Level 2

K Level 4
Level 3

Level 1

v

Input 1
B 3-8 4 » ¥ Context-dependent DEA 7%

N (ISIoToxe,
74~ o 6 COR Hig¥ibiras | 4 &
#t} -j';‘::W v

*

(&)= Min P(e)g=1..,-1

Q

subject to Ax; 2 R](g)xq

jeF|E0¢

Ay <y

jeF E’Hj

2,20, jeF(E")
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Yr ¥ FHEALAITER

Frehefrd § 5 2300 A FRtesrip bl TR R 5 5 TR pipmin, 2
"FRFRIRE A ATHEE AFL AR LF P AN FELF 2L AR £
PR L FEY cnFRi AR B D R F R % K 94-98  fp i T AL

EAEY REL L RERFNEN S FEY S H R 2 Ro FrREE
A0 B P - 0 08 F R~ 9F 2 A MR ket B S o BT A AT TR
Solver 2 Excel % ficd o
4.1 P FHRAEEERF AR w2047

ARG RN S fﬁ&~%ﬂ4ﬁ&~ FEANED IPED
&ﬁ\&&ABﬁi%Aii;ﬁwéﬁwu&ﬁw&&&Eg#ﬁﬁi?%%44
P  ded St e 21 REE 00 gk ekl 33D A 0 B 300 A 0 Tk
# 5 1558 B o ML X 846 - f#ab»k-;ﬁ *miimﬁ H% FEH564 4 -
HI AR 1434 4~ Afrdp 3975&% « ﬂn f—ﬁwﬂ 2032931 4 % ~ P& A %
5 1477057 * = - >\ 1

BTSN R, i s

e FEra RIEUR ffpetp  Ept PEZAX

B 3715 1194 3444 1031824 87013 2699630
B B 300 194 380 48146 5582 440449
T35iE 1557.95  563.81 1433.76 397521.76  32230.67  1477056.62

Bt 846.27  274.34 739.53 236198.10 19196.70 562297.65

d AR 2472 (DEA)Y $HR A E A N A b & o TR &5
H bl o 2053 2R hTE 0 FRIGRAF LAPMPF » &op
PRI RPPE TR o RRA T ap s {74k 42977 o d 2P W
MBERIES BRIEPBELEFROLAAMT AT AL ERRAPE P L 7R
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FRAITH R EE o

% 4-2. FrBEF D FITp A 7

Bl Fil ERAR GRAR SpAE AL

U S 1 0.956  0.959 0.986 0.871 0.813
¥ b7 ik 1 0.923 0.946 0.845 0.850
H£78 %R 1 0.967 0.915 0.833
fifed p 1 0.925 0.815
R 1 0.790
P& A =% 1

4.2 CRS & VRS #3' 4 17

A7 7 41% CRS (CCR) % VRSIEBCC s k4534 F & ¢« chjp b 2
47 > d ** CRS £ VRS f,;;u {ﬁ% ﬁ qu—;,gwmﬁx FUAdg s 11 ;__-,”N B A ﬁ;}:i;,\ 17 B i

|

B % FP AL ARG AT 98 & FAICA {1 AT %0k 43 4o

#9757 CRS & 4 1 4p $F crEdy W VRS L AR B ~ Scale B4 7
WP F > P22 E g E s TRRARARET 2 i) > @ dcE<1 PR 4
AP R TSR o
@ RTS 4 7 RHIRFPE) > A 1785 & £ A5

(1) CRS (Constant Returns to Scale ) % & 23R v #] 2o
(2) IRS (Increasing Returns to Scale ) & AR FIEH > &7 B & F Fech R e8|

e TR E RN PR AR hiFA) o
(3) DRS ( Decreasing Returns to Scale) & AHAR Y iLi & 7 j F B Liicin 2

Al % ELE S d ROTF R & F R R FER I E RS AR
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# 4-3.CRS & VRS #-;% & 47 %

DMUs CRS VRS Scale RTS
A 1 1 I CRS
B 0.9772 1 09772 IRS
C 1 1 I CRS
D 0.9769 0.9868 0.9901  CRS
E 0.9810 0.9978 09831  IRS
F 1 1 I CRS
G 0.8218 0.8862 09273  CRS
H 0:9624 0.9707 09915  IRS
I 0.9684 0.9803 09879  IRS
J 00111\ (0.9506 09584  CRS
K 07507 | | = =-0.8644 08685  IRS
L i} | F 111 I CRS
M 0.8957 - 09110 09832  IRS
N 1 | I CRS
p 1 1 I CRS
Q 1 1 I CRS
R 0.9790 1 0.9790  DRS
S 0.8699 0.8747 09945  IRS
T 1 1 I CRS
U 0.9432 1 09432 IRS
v 1 1 I CRS
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Bl AV HRFED FEApHG L F F(CRS=1)F A FrCFRF Fre
L¥BR-NFR-PFR-QFR -TFREVFrs 9 p (i£439%) » @it
%3%#ﬂgﬁﬁ$w%¢ﬁ$’%uaﬁWﬁ$ﬁ%ﬁﬁ$iﬁgw%¢*

A2 R R R R RS R R RCRKREY 0 2700 9 RAR¥tT 0
Flag@e $hg a2 RN | o bW L RApHaaF nFid -B Flo

P CRS & 09772~ VRS & 5 1(i* % 4 & Fpeip§tF »25) ~ Scale & 5 0.9772 > 7]

PHF L B FREHF ARG B RFR RS TR 0 L A BFRDORTS 3
IRS - iz 477 B FlRmmj bt | @ @i & 5§ »ad anfia) o Bt i Jhaf e

Vi F sk end R o ek (VRS ) FIARHF sk end 12 R 57.1%) 0 S
7 5 (Scale )iE | 4p ¥ 3 »2 % mf Bef 9 FLit 43.9%) » @ 14 RTS k¢ & 21 7F

¢ uEF - R FR)E 2R L ( DREPR

i{M
4. 3 Super-Efficiency 3% AHF | |
i
bt dend i TR ﬁax'umwwﬁpzﬂmgm# 9 Fo i 9
L
FFS AR §E G o b ) o 8 fkmlz ?\%”Fmp tpdfE s end R o L B Adp

3 g en) ?\P%rmc* IR i&;ﬁ,ﬁx PEpET S AR A ? 5B A4 A CRS
NP R EFfEE 0 Flt 3 % Andersen & Petersen (1993 ) # 1 i s fiC
7% ( Super-Efficiency )k 3+ & CRS #5% ¢ 4p ¥+ 5 »aF it B F250 30 8§ % 4ok 44
e o0 4 ¥ R IR CRS $iC3% 27 Super-Efficiency #;% o d #icim » H ¢

Super-Efficiency >1 si#ic @ 4% < » % & 4p s F 4% 47 o F]p+ ¥ 12 4| * Super-Efficiency
g (Frcf ARhP B o ST A S 1 DF R (A FR)T Y B g S ol

M_PH»,J,P.&;;% ﬁ—,;}—‘gﬁpﬂgo
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# 4-4. ¥ 57 < CRS #;' & Super-Efficiency #-3¢ 1+ s £ A

DMUs CRS Super-efficiency Rank
A 1 2.0909 1
B 0.9772 0.9772 12
C 1 1.0943 4
D 0.9769 0.9769 13
E 0.9810 0.9810 10
F 1 1.1496 3
G 0.8218 0.8218 20
H 0.9624 0.9624 15
I 0.9684 019684 14
J porf ). 0.9111 17
K 0.7507| === | 0.7507 21
L 1 F 11.0125 9
M 08957 05957 18
N 1 1.3388 2
p 1 1.0535 6
Q 1 1.0565 5
R 0.9790 0.9790 11
S 0.8699 0.8699 19
T 1 1.0519 7
U 0.9432 0.9432 16
\% 1 1.0286 8
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d F &P ¥ g e CRS #V 4p 7 2 mP? f=# » 4]* Super-Efficiency
ﬁﬁ?ﬁﬁﬁﬁﬂAfQ{ﬁ$am&%%@wwyﬂ&ﬁﬁ%1’6N§&u
13388 4 2% 2+ # & & 5 F ¥12(1.1496) ~ C FF(1.0943) ~ Q ¥ 1(1.0565) + P
?F%(1.0535) ~T %F;{. (1.0519) % ; @ BApfts 2 rﬂPg]‘mt‘ L —ngmfI‘JlOlZS
%m&i’ﬂﬁiﬂﬁ9iv%%@m%ﬁiﬁéﬂ%Soﬂ%&G&ﬁ$%m

RS hF Rl s B3 @

4.4 pFFF B 3|4 ¥7- Malmquist Productivity Index g #

b b R 470 LR T R L 3 0 3R E 0 E R e ok
$ﬁw@e%%%£%@#—%%§ﬁﬁ&§{§$Hi&ﬁﬁ&ﬁ%%’gﬁ
TG R Bt B el 447 8 riaar.ﬁra* B B DG« B E R
f#&® > Malmquist Productivity Index( MEL)#S-}\ {? )*Jc FA * e o MPI X & %
ﬁq%&iﬁm%a‘ﬁ%ﬁw% %f%%% e E ~ MPI iz = fiok
% e & 5 o e el p&% E el éaﬁ) EE ol A AT A

;.

¥R E<l PG %I(XEH )0

4.4.1 =i (Fw-FR) LR

(1). 22 R 2 47

2045 EFF P wApH T - EorS A RAnRS R 470 FI L A - E R
P B R EDOBERAF bR Y et AF R 60§ 98=>97 #cid ;
1.0465 » iz £ §_A Pgl’mm T R 98 EAPR T EE A Ko @ T 97=>96 ~
96=>95 ~ 95=>04 fr i 32>1 > % & A FFern I R JriE £ 2 £ b F] 8 L RAp
%%%’A§%J{ﬁ——?ﬁﬁﬁ%ﬁﬁﬁﬁiﬂﬁﬁéoﬂ%?%C§%‘E

FroF FraoNFrisd paioes 60 & £ i0hF o 7 d 44457 g
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IEJJ'?EJZI FFE Y wa T 0 98 ERIT ErF RE AL g 8 Fo e AL
%123 13 7L61.9%) ° 97 & Ap i 06 & »xF & £ 95 12 F57.1%) ~ »c 5 %
B2 % 12e0F 9 Fo06 £ AP IS EreF HB AL K G 8 o RTHT 13 R61.9%)-
95 #Ap g 94 Exad fd A L hF e 8 Fo RiTHE 13 ]61.9%) - FUTIHE

Rf 0 % 98 E R OT e g h LIR30 AR ] e

(2). iR E A7
BRI R AT o e R g E b o ¥ - BRFOE R ALE R DR
BE P RERE AL I A BRI F R s e Fa; 0 2 FY)
TR b et g P B N8yl o k4.6 AL FF Y cAps - £ R
B E A o o ﬁb% v %J‘z%;*mi é_#iﬁ*?{iz €A hFrep D Fre o F
Fre-M¥Fr B Flz ‘CFH;D\E?M Q%rm\sgﬁrm\v?ﬁr* U ¥k~ H
Fre - J ¥R K¥Frz L ik “i 14.{-(.\; 667%) v kG - et AR
AEELE E 3 e g - MB%T rﬁﬂgmi ¥ BN BTN F PReh T 0 R
i<l v ﬁ%grmiﬂxo»ﬁ&&r ’984&%97& LA B e 20 F
(95.2%) » 4 AHHFIH £ F 1 Fae 9T & $ 96 L@ HATEH G 16 FL76.2%) -
2 AFIEIN G 5 RF I 0 96 £ 95 E 2 A iie F 18 RF IR(85.7%)
2 APIEIH e 3 R F e 0 95 E 94 E 2 A POEH hF I 20 FL95.2%)
2APMEIH HF G | Ro RFE PRI ST RG24 A P T (S F

fa® T3mEia>] o

(3). MPI (Malmquist Productivity Index)4 7
g E it sty o MPL($ %2 2 4 dpdic) cha 45 8- S * cha T
B3t o MPI 2d e gdfofjirg s - B & 3 U”T}’*‘L‘* 24 e PP chd A 4

REFLIEEAREY DL AT LT LA AR R P EY DL AR
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L3 o Ft MPL A sk 85 2 TR B2 g Ai A 7 o

24T LFEY @Y HMPLAHT d & kf MPLE & & £ & (% — & i -

|

Ev3a>) R F AFR o MPLEE i34 (5 - & - &1038<1)2 £ 3 NF
N }ié&%ﬁ}%s»ﬁ - BURERGALARIDEA, L EER K 0 98 E R 9T
# MPI & & £ 175 14 3£66.7%) » MPI % 13K 5 7 Fe 97 & .96 & MPI & &
& G 12 FL57.1%) » MPL %33 K 5 9 Feo 96 # 295 & MPI = & i&# 15 11
FL52.4%) 0 MPL %134 F 10 Fo 95 £ 4. 94 & MPI & £ ie ehf 17 7(81%) >
MPI %424 F 4 Feo Flv > @ EERAHTY 05 04 E e Hh * & chF ek § o
96 195 #F RIAZOFFud § o WS E DPATRE 2477 LG 2 A P (=1)
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2 4-5. FH vy vy g 47

DMUs 98=>97 97=>96 96=>95 95=>94 Tia
A 1.0465 1.0410 1.0241 1.0403 1.0380
B 0.9521 0.9438 1.3717 1.2390 1.1267
C 0.9970 0.9793 0.9921 0.9822 0.9877
D 0.9017 1.2228 1.0486 0.8582 1.0078
E 0.9737 0.9484 0.9106 0.9978 0.9576
F 0.9972 0.9760 0.9755 0.9692 0.9795
G 0.9608 1.1211 0.9658 1.0060 1.0134
H 1.0186 1.0058 0.9745 1.0733 1.0180
I 0.9400 1.0602 0.9458 0.9926 0.9847
J 1.0070 1.0264 0.9643 0.9888 0.9966
K 1.0217 1.0730 0:9841 0.9630 1.0104
L 1.0164 0.8421 '7;«_"»",‘._ 1.1218 1.0422 1.0056
M 0.9993 0.9626 F L 110262 1.0075 0.9989
N 0.9892 ‘ 0.97§8 09669 0.9865 0.9804
P 1.0352 {0620 1.0541 0.9228 1.0185
Q 0.8692 1.1134 1.0026 1.0473 1.0081
R 1.0409 0.9405 1.0697 0.9498 1.0002
S 0.9824 1.0332 0.9797 1.0247 1.0050
T 0.9917 1.0377 0.9760 0.9855 0.9977
§] 0.9583 1.0065 0.9375 0.9798 0.9705
\% 1.0127 0.9117 0.9895 0.9939 0.9769
BB 0.9863 1.0136 1.0134 1.0024 1.0039
Bo| i 1.0465 1.2228 1.3717 1.2390 1.1267
TEE 0.8692 0.8421 0.9106 0.8582 0.9576
[ S 0.0445 0.0825 0.0953 0.0710 0.0337
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34-6. FE Y mP R E A4

DMUs 98=>97 97=>96 96=>95 95=>94 Tia
A 1.0393 0.9963 1.0602 0.9893 1.0213
B 1.0404 1.0241 1.0568 1.0539 1.0438
C 1.0200 1.0106 1.0147 1.0561 1.0253
D 1.0237 1.0016 1.0530 1.0516 1.0325
E 1.0293 1.0219 1.0875 1.0425 1.0453
F 1.0108 1.0035 1.0080 1.0368 1.0148
G 1.0198 0.9938 1.0161 1.0187 1.0121
H 1.0439 1.0028 1.0358 1.0607 1.0358
I 1.0180 0.9963 1.0199 1.0314 1.0164
J 1.0304 1.0073 1.0272 1.0722 1.0342
K 1.0295 1.0131 1:0129 1.0483 1.0260
L 1.0482 1.0156 '7;«_"»",‘._ 1.0190 1.0336 1.0291
M 1.0245 1.0054 F . 110159 1.0450 1.0227
N 0.9972 ‘ 0.9765  olopad 1.0110 0.9882
P 1.0351 0.9949 1.0370 1.0444 1.0279
Q 1.0237 1.0048 1.0024 1.0469 1.0195
R 1.0115 1.0193 0.9980 1.0383 1.0168
S 1.0208 1.0037 1.0068 1.0424 1.0184
T 1.0127 1.0466 0.9853 1.0552 1.0249
§] 1.0299 1.0001 1.0069 1.0284 1.0163
\% 1.0101 1.0443 1.0194 1.0275 1.0253
BB 1.0247 1.0084 1.0218 1.0397 1.0236
Bo] L 1.0482 1.0466 1.0875 1.0722 1.0453
TEE 0.9972 0.9705 0.9741 0.9893 0.9882
[ S 0.0126 0.0169 0.0263 0.0184 0.0121

48



24T, FEY w2 S MPLA

DMUs 98=>97 97=>96 96=>95 95=>94 T i
A 1.0876 1.0371 1.0857 1.0291 1.0599
B 0.9906 0.9666 1.4496 1.3059 1.1781
C 1.0170 0.9897 1.0066 1.0373 1.0126
D 0.9231 1.2248 1.1042 0.9025 1.0386
E 1.0022 0.9692 0.9902 1.0402 1.0005
F 1.0080 0.9794 0.9834 1.0049 0.9939
G 0.9799 1.1141 0.9814 1.0248 1.0250
H 1.0633 1.0086 1.0094 1.1384 1.0549
I 0.9569 1.0562 0.9647 1.0237 1.0004
J 1.0376 1.0338 0.9905 1.0602 1.0305
K 1.0519 1.0871 0:9967 1.0094 1.0363
L 1.0653 0.8552 '\'l_";,‘.‘_ 1.1431 1.0772 1.0352
M 1.0237 0.9678 F L 110425 1.0529 1.0218
N 0.9864 ‘ 0.9459 00419 0.9974 0.9689
P 1.0716 10566 1.0931 0.9638 1.0463
Q 0.8898 1.1187 1.0051 1.0964 1.0275
R 1.0529 0.9587 1.0675 0.9862 1.0163
S 1.0029 1.0370 0.9863 1.0681 1.0236
T 1.0042 1.0861 0.9616 1.0398 1.0229
U 0.9869 1.0066 0.9440 1.0077 0.9863
\Y% 1.0230 0.9521 1.0088 1.0212 1.0012
ot 1.0107 1.0217 1.0360 1.0422 1.0277
B & 1.0876 1.2248 1.4496 1.3059 1.1781
TEE 0.8898 0.8552 0.9419 0.9025 0.9689
Lok 0.0489 0.0788 0.1093 0.0774 0.0412
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(3). MPI (Malmquist Productivity Index) & 7
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1 4-8. FH Y cimd Pt #8544

DMUs 98=>96 97=>95 96=>94 T 5
1.0894 1.0661 1.0653 1.0736

B 0.8986 1.2946 1.6996 1.2976
C 0.9764 0.9716 0.9744 0.9741
D 1.1026 1.2823 0.8999 1.0949
E 0.9235 0.8636 0.9085 0.8985
F 0.9733 0.9521 0.9455 0.9570
G 1.0771 1.0828 0.9717 1.0438
H 1.0246 0.9801 1.0459 1.0169

I 0.9966 1.0028 0.9388 0.9794

J 1.0335 0.9897 0.9535 0.9922
K 1.0963 1.0559 0.9476 1.0333
L 0.8559 | 6%{544_6 1.1691 0.9898
M 0.9619 | o.'97g379 1:0340 0.9946
N 0.9683 7 | | 0.9464 L 0.9538 0.9562
P 1.0994 es @ 09727 1.0639
Q 0.9678 1.1163 1.0500 1.0447
R 0.9790 1.0060 1.0160 1.0003
S 1.0150 1.0122 1.0038 1.0104
T 1.0291 1.0128 0.9618 1.0012
§] 0.9645 0.9436 0.9186 0.9422
\% 0.9232 0.9021 0.9835 0.9363
Bt B 0.9979 1.0254 1.0197 1.0143
Bl B 1.1026 1.2946 1.6996 1.2976
TEE 0.8559 0.8636 0.8999 0.8985
[ S 0.0691 0.1087 0.1678 0.0809
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1429, FEY cmd PendieRE A

DMUs 98=>96 97=>95 96=>94 T s
1.0085 1.0467 1.0340 1.0298

B 1.0668 1.0733 1.0440 1.0614
C 1.0296 1.0355 1.0841 1.0497
D 1.0181 1.0123 1.1368 1.0557
E 1.0578 1.1182 1.1276 1.1012
F 1.0114 1.0134 1.0449 1.0232
G 1.0118 1.0093 1.0400 1.0203

H 1.0419 1.0442 1.0907 1.0589

I 1.0040 1.0148 1.0570 1.0253

J 1.0395 1.0276 1.0971 1.0547
K 1.0434 1.0288 1.0558 1.0426
L 1.0615 | 1~5§,28 1.0446 1.0463
M 1.0310 | 1.'0*'176 1:0676 1.0387
N 0.9691 7 % | | 0.9494 L 1.0003 0.9729
P 1.0419 s @ 40735 1.0577
Q 1.0430 1.0061 1.0404 1.0298
R 1.0272 1.0232 1.0326 1.0277
S 1.0258 1.0112 1.0493 1.0288
T 1.0621 1.0468 1.0430 1.0506
§] 1.0293 1.0043 1.0357 1.0231
\% 1.0542 1.0848 1.0495 1.0628
Bt B 1.0323 1.0313 1.0594 1.0410
Bl B 1.0668 1.1182 1.1368 1.1012
TEE 0.9691 0.9494 1.0003 0.9729
[ S 0.0235 0.0344 0.0326 0.0247
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% 4-10. %? v ouie e ) en MPL A 47

DMUs 98=>96 97=>95 96=>94 =
1.0987 1.1159 1.1016 1.1054

B 0.9586 1.3896 1.7744 1.3742
C 1.0052 1.0061 1.0564 1.0226
D 1.1226 1.2980 1.0230 1.1478
E 0.9768 0.9657 1.0245 0.9890
F 0.9844 0.9649 0.9879 0.9791
G 1.0898 1.0928 1.0105 1.0644
H 1.0675 1.0235 1.1408 1.0772

I 1.0006 1.0176 0.9923 1.0035

J 1.0743 1.0170 1.0461 1.0458
K 1.1438 1.0863 1.0005 1.0769
L 0.9084 | 6§;5_6 1.2213 1.0351
M 0.9917 | 1.'01_)53 1:1038 1.0336
N 0.9384%. 4 | | 0.8985 | 0.9541 0.9303
P 1.1455 8307 U 0443 1.1246
Q 1.0094 1.1231 1.0925 1.0750
R 1.0057 1.0294 1.0491 1.0280
S 1.0412 1.0236 1.0533 1.0394
T 1.0930 1.0602 1.0031 1.0521
U 0.9927 0.9476 0.9514 0.9639
\% 0.9733 0.9786 1.0321 0.9946
BB 1.0296 1.0573 1.0792 1.0554
Bo] 1.1455 1.3896 1.7744 1.3742
EE 0.9084 0.8985 0.9514 0.9303
Ll 0.0680 0.1168 0.1712 0.0902
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ZA4-11. FEY o Yaveg g PR L & MPLA 41

25

o iy

i i

MPI

DMUs 98=>95 97=>94 T 3=

98=>95 97=>94 T i=

98=>95 97=>94 T 1=

A

™ QO ™o o g o w

o

< 34w ™ O W Z Z o R o«

1.1157
1.2327
0.9687
1.1562
0.8409
0.9495
1.0403
0.9984
0.9426
0.9966
1.0788
0.9601
0.9872
0.9362
1.1589
0.9703
1.0472
0.9944
1.0043
0.9042
0.9136

1.1091
1.6041
0.9543
1.1005
0.8617
0.9229

1.1124
1.4184
0.9615
1.1283
0.8513
0.9362
1.0893 1.0648
1.0519 1.0252
0:969
0.9876
120478
0.9723
0.9913
0.9349
£.096
1.0697
1.0014
1.0158
1.0012
0.9144

0.9051

0.9953
0.9787
1.0168
0.9845
0.9954
0.9336
1.0331
1.1691
0.9555
1.0372
0.9981
0.9245
0.8966

1.0636 1.0098
1.095 1.0658
1.0783 1.1102
1.0323 1.0823
1.1602 1.2007
1.0307 1.0552
1.0313
1.0817
1.0226
10577 1.0903
10615 1.0657
1.0898=1.0361
1.0433(1.0623
0.9506 0.9807
10969 k4?2
1027 *1.033
1.0266 1.065
1.0357 1.0741
1.0642 1.0862
1.0345 1.0332
11168 1.1165

1.0304
1.0937
10464

1.0367
1.0804
1.0942
1.0573
1.1804
1.0429
1.0308
1.0877
1.0345
1.074
1.0636
1.088
1.0528
0:9656
=1:1056
1.03
1.0458
1.0549
1.0752
1.0338
1.1166

1.1866
1.3497
1.0445
1.1935
0.9756
0.9786
1.0729
1.08
0.9639
1.0541
1.1451
1.0463
1.0299
0.89
1.2712
0.9965
1.075
1.0299
1.0688
0.9354
1.0203

1.1199
1.7097
1.0594
1.191
1.0346
0.9738

1.1533
1.5297
1.052
1.1923
1.0051
0.9762
1.1224 1.0976
1.1506 1.1153
1.0415
1.067
1.0836
1.0692
1.0574

0.9156

1.0027
1.0606
1.1144
1.0578
1.0436
0.9028
1.1511 1.2111
1.2077 1.1021
1.0177

1.114
1.0841
0.9552

1.001

1.0464
1.072
1.0764
0.9453
1.0106

PN
12

A

B i

e

Tya

[

1.0094

1.2327

0.8409

0.0951

1.0291 1.0193

1.6041 1.4184
0.8617 0.8513

0.152 0.1158

1.0571 1.0715

1.1602 1.2007
0.9506 0.9807

0.043 0.0454

1.0643

1.1804

0.9656

0.0425

1.067

1.3497

0.89

0.1106

1.1013 1.0841

1.7097 1.5297
0.9156 0.9028

0.158 0.1267

56



4.4.4 £ (B BER) chh it iR
pEmr BEREGHERY 5 B g 98 £ 04 E B B R E R AT 0 Ft K
Fghe s PR E 2 MPL A 7R Ao i 4-12 -
(1) 35 2
Bdd T8 A Q4 et E R R RHERIE K O RF IR A T
12 RF B(ST1%) Lock 8 5 R F D) o @ & 98 410 94 & et ik R A

R I SRR TR

(2) iR A 7
b 2 FMALI E 4 FontiRE }iéu\’}‘rF R R mw&i*“"" b1

A D) 0 TR T T %% Vs A b peteod & 7198 EARG TR E

Ao e FRE 2K {;}pg iy .f!;tﬁmn o ﬁ“rgﬁ?ﬁr;;éﬁi' PR AR
',.ﬂ- R ‘
# £ o || 2= ||

- e

| \
I 1

(3). MPI (Malmquist ProductIWty Index) & 4.
¢MHmw@9ﬁﬂ’&%ﬂw94&mwmﬁ&%ﬁF§%J§ﬁnN§

B s U F AL b 19 625 74 o 34k 17 3 12(80.9%) e MPL 41 L3E b & &
e @ 08 &b 04 it i R AR F BT $or sk B 48 L K ) -
608 N Q4 B fE R Y RFRBFARFE S oot B84 £ R

B 5 R LT AEBED S AL RHY 4 G FEY oL
# i) o Flut MPLéha & fdic] ¢ P B R oA FF Y vl AN
it f T Rk thdon A B 0 BEFRTES FRE LS RELEY

_Psgﬂ et B pORE bra K AV UIEH g A IR o

57



% 4-12. %?v’ o BB e g s R E ¥ MPI A 4

S S Hig s MPI
DMUs 98=>94 98=>94 98=>94
A 1.1606 1.0207 1.1847
B 1.5273 1.109 1.6938
C 0.9514 1.1534 1.0974
D 0.9923 1.127 1.1183
E 0.839 1.2566 1.0543
F 0.9203 1.0781 0.9922
H 1.0716 1.1269 1.2075
G 1.0466 1.056 1.1052
I 0.9356 1.0642 0.9957
J 0.9855 17138 1.1215
K 1.0389 1.0962:" 1.1388
L 1.0006/ | 'TL_“;"__ 1.1108 1.1115
M 0.9946 | v 1.0867 1.0808
N 0.9236L | <= 11.0045 0.9277
p 1.0694, 11556 1.2358
Q 1.0162 1.0703 1.0876
R 0.9946 1.0622 1.0565
S 1.0189 1.1377 1.1592
T 0.9897 1.1044 1.093
U 0.886 1.0628 0.9416
\Y% 0.908 1.1423 1.0371
Bt 1.0129 1.103 1.1162
B 1.5273 1.2566 1.6938
T 0.839 1.0045 0.9277
Bl 0.138 0.0546 0.1543
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% 4-13.94~98 == FH P vl f R T P

94 95 96 97 98
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I 1 1 1 1 1

M 1 1 1 1 1
N 1 1 1 1 1
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P g a6 LN 15 R 2 FE Y 0 nd0%) o bR ERT
22FED G TFRE M F Rapiee s 3L 94~98 & chE i B b 4 i
2E2FFR (L6 R FHY wmn33%) hip 5 &7 ameg ot

A A b FRY oF  EFR K FRES FRIE3 RFR(IE 15 R
FRFEY 0% G R B 2 FE 0L 13 B E RS

2 IA 0% o

£ 4-14. 94-98 2 FH ¢ o mif h T RS

94 95 96 97 98
DMUs Score Score Score Score Score
A 1 1 1 1 1
B 1 1 0.9578 1 1
C ‘1 ._,,1 1 1 1
E 0.7642 | 0821:1':6 | 1 0.9619 0.9932 0.9978
B
H 10 | booass | | I 0.9737
I Al g V. 4 0.9557 1
K 0.8543 0.9088 0.9252 09117 0.8644
L 1 1 0.9602 1 1
P 1 1 1 1 1
Q 1 1 1 1 1
R 1 1 1 1 1
S 0.9101 0.8589 0.8937 0.8739 0.8896
T 1 1 1 1 1
U 0.8713 0.9131 0.9619 1 1
v 1 1 1 1 1
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% 4-15. 94~98 %? oK BT end e

94 95 96 97 98
DMUs Score Score Score Score Score
D 0.9791 1 1 0.8793 0.9868
F 1 1 1 1 1
. G 0.9452 0.9345 1 0.875 0.8862
T I 0.9269 0.9529 0.967 0.936 0.9803
M 0.9156 0.9054 0.8742 0.9062 0.911
N 1 1 1 1 1
A 0.8543 0.9088 0.9252 09117 0.8644
B 1 0.9945 0.9192 1 1
C 1 \ 1 1 1 1
E 1 "“" 1 1 1 1
H 08713 '(F')..9131 0.9619 1 1
J ”0.763.8 | 0:8094 .. 09619 0.9932 0.9978
K 1 0.9839 1 0.9833 0.9707
= L 0.8696 0.8589 0.8709 0.8583 0.8747
P 1 1 1 1 1
Q 0.9981 0.967 0.9852 1 1
R 1 1 1 1 1
S 1 1 1 1 1

0.96 1 1 0.9288 0.9506

65



4.6.3 $t #2538 £ 7 ( Bilateral Model )

oo FE TR 0 T B R R T R R
4 i% Feengpesc s £ B > 41 * & #ciit &~ 472 Rank-Sum Test Kk iT4 € =
& *;:735 Beahitpmse s £ F £ 5 BFR % o

1 Bilateral Model 3+ & = 4 = Fg B w L ER N ITTE EE R F e
* 4-16 ?#i“rfr ° #&—’2%:‘_’ ?ﬁg LI N o T 7 SN 2 S | 11

* Rank-Sum Test # T H B 7% > 4p b F AL 4o & 4-17 #5757 o

s

4-17. == ?5 B0 BN Hopes i 27 Rank-Sum Test

/4\ < .~ 7L
> 4 x T @

R TaE Rank=Sum TS Rank-Sum

94 1035/ 108 \ [agr0 \ o 2.803
95 1163 93 L;:-T“l.637 138 2.102
9% 1115 bals| == 1kbs 136.5 2219
97 1075 o0 gols 1635 1315 2.608
98 1.142 94.5 1605 136.5 2219

do b kAT o o 2 %5%‘3 P 94~08 & Tinf e s iE 5 1.035~1.163 ~ 1115 ~
1075~ 1.142> @ A A4 & 4 %) 5 102293294.5-99.5-94.5 = F § ¢ .w 94~98
# TP e B s 1.670~1.637~1.608~1.635~1.605> & HE A 3 & & % 5 129
138 ~ 136.5 ~ 131.5 ~ 136.5 ° & Rank-Sum Test % ¥k ¥ H 94~98 & en T fd3a+ »t
0=5%2 T ©(1.96)  w&f af 2 FFI - Mk Frachpporcd L3 BFLE

Iow f‘\i Psg‘i’é o e s %‘\,;ﬁ,%%?;}i %55‘?6 o
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7 4-16. $H B8 T 94-98 & R BT EE A

94 95 96 97 98
DMUs| Score |Rank| Score |Rank| Score |Rank| Score |Rank| Score |Rank
A | 409 | 1 | 4019 | 1 | 3957 | 1 | 42091 | 1 | 4072 | 1
B | 2490 | 2 | 2431 | 2 | 1636 | 6 | 1601 | 7 | 158 | 7
C | 1746 | 5 | 1655 | 7 | 1799 | 3 | 1745 | 3 | 1.704 | 4
D | 1161 | 13 | 1792 | 4 | 1182 | 13 | 0929 | 21 | 1.027 | 18
E [ 1477 | 7 | 1455 | 9 | 1481 | 9 | 1435 | 10 | 1433 | 10
F 1 17| 1 17 | 1 19| 1 17 | 1 19
G 1 17| 1 175511220 15 (50115 | 14 | 1.260 | 12
H | 1873 | 4 | 4876 Il 1561 < 1867 | 2 | 1.882 | 2
I | 0942 | 20 | 0975 20F._1:_ 7 N6 [T005 | 16 | 1106 | 15
T 1234 | 11| 17225 1i3 30 I_ " 11 01525 | 12 | 1194 | 13
K | 1625 | 6 | 1731 r ff.[ém ﬁ 51| Thod | 6 | 1614 | 6
Lol oo | 16 | 1087 ,16l 1.052...| |1..§» Qtes | 13 | 1044 | 17
M | 0940 | 21 | 0947 Prart 0927 |21l 0982 | 20 | 0977 | 21
N | 1167 | 12 | 1266 | 12 | 1382 | 10 | 1.417 | 11 | 1484 | 9
P | 1925 | 3 | 1766 | 5 | 1703 | 4 | 1.659 | 5 | 1.505 | 8
Q | 1443 | 8 | 1459 | 8 | 1531 | 8 | 1589 | 8 | 1.743 | 3
R 1 17 | 1 17 | 1 19| 1 17 | 1 19
S | 1113 | 15 | 1079 | 15 | 1.059 | 17 | 0986 | 19 | 1.052 | 16
T | 1160 | 14 | 1.124 | 14 | 1.150 | 14 | 1.107 | 15 | 1131 | 14
U | 1424 | 9 | 1402 | 10 | 1541 | 7 | 1742 | 4 | 1704 | 5
Vo o| 1351 | 10 | 1278 | 11 | 1334 | 12 | 1500 | 9 | 1.413 | 11
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4.6. 4212 FHY s e £ v (Technology Gap Ratio » TGR)
EFL O FRI AP FRY v s R FR RO LR 0 T R
FAE L0 (TGR) % 153336 4 47 TGR L £ i B ehgk o 5ok 12 o it b et
gt E A koo FptF TGR A%4:T 1> A2 B2 E R B R L gE4% | > 4 & FjiF
F A% o F 2% TGRE 1 p 44k~ > i B2 R B3 - KLahije &4 7
PAavd APAE 22 KRB kR s TR F RS B iE 1S o
D FE g L AT R Ard 418 A P 22 F Y G 04-08
Eehipeg £ 395 1} 2%(5/3%6@&#%‘?6 SE3) AP FE
94~98 & chkjiriE £ 3% gﬂxwf?ﬁﬁﬂw 60%) - i Frafd A
WA 10 7 F g BT b 2 EF TR H I FrR F FrRig 2 713
1% 94-98 & e TGR #0451 U 0 s 5 A 5 6 F L A 3
F25 UMFH;D98ﬂmTGR,w 0. 911 X}i "x*z\ RUOPE D ~ oK T iE FE H
;gﬁﬁjﬁ:ﬁtr?J\_%a‘,\%le.l%’ié_i mmm WhHE HER o 2 FHY S5
Zd 45 &+ TGR 324 F 1 ﬁﬂ'rT"o s':I-A ) r 124 R ATGR At k@ f ok
S T D%L& G?srswzﬂlms% LA pFEY
FEFBR HFR - TFB LERESS Fred VFERE 6 7 40%) - 1 ¢ G ¥
294 £ TGR 825 10 e H 3 F)§ £ & o B Hjored 5 0.9452 0 94 & chie i
Fir 7% 094520 % TGR * & 4p'5 165 1o igbt 7 G Fr AR E RiT 5 F

_)’g?‘ml\_g"l\’-{l’bﬁr—7 'FIW “'Fl_,ﬁ:“;:?‘m]“i"l 0
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2OAI8.FH Y < 0498 & 2 i A0

94 95 96 97 98

DMUs Score Score Score Score Score
D 0.9791 1 1 0.9082 0.9868
F 1 1 1 1 1
N G 1 1 1 0.9499 0.9968
T I 0.9269 0.9529 0.967 0.936  0.9803
0.9156 0.9054 0.8742 0.9062 0.911
N 1 1 1 1 1
T 0.9703 09764 . 0.9735 0.95 0.9791
A 1 | 1 1 1
B 1 1 1 1 1
C | AL JA B 1 1
E 09994 :5:9'859 1 1 1
H 1| 09896 I 0983  0.9968
J | 0.9:6‘ ] 1 0.9719 0.9506
K ] 1 1 1 1
F 2 L 1 0.9945 0.9573 1 1
P 1 1 1 1 1
Q 1 1 1 1 1
R 1 1 1 1 1
S 0.9555 1 0.9745 0.9821 0.9833
T 1 1 1 1 1
§] 1 1 1 1 1
\% 0.9981 0.967 0.9852 1 1
T 0.9942 0.9958 0.9945 0.9958 0.9954
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4.6.5 2= FH . 94-08 & TGR 444 17

btk ooz Froorif £ (TGR ) pF > B F kg 2 2 Fred
S AL F 5 VLR T TGR Kf o 22 FE Y 04-08 & Lo
TGR 4 % 5 0.9703 ~ 0.9764 ~ 0. 9735 ~ 0.9500 ~ 0. 9791 > & # = F & ¥ . 94-98
£ T3 TGR Pl4 %] 5 0.9942 ~ 0. 9958 ~ 0. 9945 ~ 0. 9958 ~ 0. 9954 - 11 & & 4 (%
Wb TGR 5 sgud] i 24 2 FH 7w 04-08 & TGR A% 4cH 4-2 4 B7 7
MERFZFEY HTGR ApFRL N2 0995 =+ - @ & 9408 & gt &
FALFEY AR L FEY L ERAFM A 22 F Y

4 ‘uﬁiéﬁzﬁ{fg@*?fi -Psgt‘ s, He 4 97T # R P OLREFASE L o

0.99 A
0.98 A
g
—_—NTT
= 0.97 YR
— LT
0.96 -
0.95
94 95 96 97 98
TR

Bl 4-2. >4 = %% P94 # % 98 & TGR 4B % /5 B
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A-T-2 AP 314 el iy

Pt sl 4 g K s d hF Fe(de Level | shF B)frnd sl £ cnF e

(4 Level 2 & Level 3 & Level 4 chf f)2 s @i & o gqp e sl 4 48+ > &
2ok s P IR s L PR LIES 4 5T 0D I F RS s
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I o xd ARSIt B AR R s R hF B g ks L ahF R (v
B4 DA 4 AR R E o ARG TSR AT HC .
20420 LE B s Frapiesl 4 oA EA 0 9 Level | ¥ ihA F gt
Level 2( 314 5 2.0909) - Level 3(sx 41 4 513:3616)» Level 4(% 51 4 3 3.8909) &
BASTE 1o a2 3804 il Lovel | Mg dv 5 0 5k 7 A PIRA
ﬁ&%mmﬁ§i’afﬁﬁj&ﬁﬁwﬁiwﬁiﬁ?uawvi g
P A%F%R BRIl Ll T ..--?‘?-LLevell 2 Lﬁ]‘m » T %t Level 2(7% 31

i

4% 1.0909) ~ Level 3(& 57 & 1% 0) ﬁl:,evef A(ssl G 15370) gt R b 4 5 AL

hiEH o AT ﬁﬂwé]&?]’ir%ﬂ 5“;&;,,'%5%- c ApRE R A 5 7 Level 2 £
FEd] 0 FMF T oA € Ak Level 2.2 Ntk f m%)‘*ﬂ”“;‘ﬁi* » F| LR B A
HARILS thdo e d BB 2 S S B E BHe s hLevel2 ¢ B F s
E %F;{.L&i’ H %F%%}' Level 3 %31‘%57\2131 4 (4wl % 1.6077~1.3882~1.3865) % Level
4 %Pfoﬁﬂﬂiﬁl 4 (& u 5 1.8609 ~ 1.6904 ~ 1.6624) ",‘5‘5{#@ o = fné’ﬁéﬂ% R

HEF;{.{E Level 2 ¥ ¥} Level 3 2 Level 4 #& £ vx 51 4 m%? f2 o @ 7 Level 3 mifﬁ

Fe® ¥ i ¥ Level 4 ﬁ’i%ﬁl‘%’ﬁ dosl4 s He U %F%%&Level4 gk gl 4 5 (1.4095)
2% )M %51‘%“151 4 (1.2349)# & fs > e Level 3 %F;{.L&EI ML 28 =1
M fjﬁ{i R BenT dajp el 4 ki o Level | #F Level 2 5 1.3158 ~ # Level 3 &

1.6102 ~ ¥f Level 4 2 1.9773 ; Level 2 %F Level 3 er-T 354p4fex 514 5 1.3148 ~ 4

Level 4 5 1.5893 ; Level 3 ¥t Level 4 enT tafp$tex 314 5 1.3300 -
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2420, B Fripftasld mapn

Level 1 4p ¥t & & w3514

DMUs Level2 # A Level3 #5  Level4 25
A 2.0909 1 3.3616 1 3.8909 1
C 1.2355 6 1.5756 3 1.6647 6
F 1.2812 5 1.5066 4 1.9586 2
L 1.0909 9 1.213 7 1.537 9
N 1.3515 2 1.6386 2 1.8883 4
P 1.3032 3 14382 5 1.8089 5
Q 1.0971 8 1.1676 9 1.6178 7
1.1056 7 L1741 8 15432 8
\Y 1.2863 4 1.4155:“ = |3 1.8859 3
T 1.3158 ]“ 1{.6102:'; 1.9773
Level 2 4p %t % é] .&v}. 5 I 4 Level 3 #p %t Level 4 ¥ 51 #
DMUs Level 3 # 5 @ Leveld #A | DMUs  Level4 #5
B 1.3882 2 1.6904 2 J 1.3429 2
D 1.1556 5 1.4213 5 M 1.2349 4
E 1.3865 3 1.6624 3 S 1.3328 3
H 1.6077 1 1.8609 1 U 1.4095 1
I 1.2327 4 1.3924 6
R 1.1184 6 1.5083 4
T35 1.3148 1.5893 T35 1.3300
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e 4 g K s F Fe(de Level 4 chF Ryt ond e § chF 1n
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ABHEH 4 (1.0391)B = > FT M A3 11 rh-Pﬁf;;,c‘ gl g R R S o &

k30 Level 2 %Ffuﬁ?#g’;’%iéﬁ j‘__tnﬂ s = IF—\‘ ;_l B $ie 4 B 5 1.0266 ¢
% Level 3 %gl‘m ¥t Level 1 Fﬂ‘m#ﬁ "i}t # 4 B ad U Fgl’m(l 0602) > 4p ¥+i& 4 4

& < S %F% (1.1496) ; Level3 %ﬁf‘%t‘ ¥t Level 1 %5)‘%—‘1' aip diE N 4 B
% 1.1060- @ Level 3 %gl‘;’%ﬂ ¥t Level 2 -?;5}‘%#5 HieH 4 &) d M %51‘%(1.0118) )
t#H i+ Level 2 %F%”’“r"% LIt R B M AR HES B —f;}‘ =] %]‘%(1.0247) )
L3 Level 2 5 # % checd > Level 3 %5}‘%“‘ ¥t Level 2 %Pé‘gi’ ajp gt 4 G
1.0265° @ % # Level 3 4p %t Level 1 &% Level 2 524 4 0 B2 2 % % o & Level
47 2% E ¥ Level 1 ~Level 2~ Level 3 sndp¥t:e# 4 3511 G Pﬂmi&K Pﬁl‘m Y

m Level 4 4p %+ Level 1 ~ Level 2 ~ Level 3 en-L #2384 4 & W §_1.2745 ~ 1.1460 ~
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2421 & K FrARSE S EH A

Level 2 #p %F Level 1 &4 & Level 3 4p ¥t & & 83 &
DMUs Level ] #5& DMUs Level 1 A Level2 #F&

B 1.0233 3 J 1.0976 2 1.0427 4
D 1.0236 4 M 1.1165 3 1.0118 1
E 1.0194 1 S 1.1496 4 1.0384 3
H 1.0391 6 U 1.0602 1 1.0132 2
I 1.0326 5

R 1.0214 2

T 5 1.0266 - 1o 1.1060 1.0265

Level4ifﬁ§f‘ ¢ % ’é-sdb B

DMUs Level 1 # & %eivel‘i”" '#“EE‘« Level 3 P22

G 12169 /1 [1b943 \: " 1.0071 1
I | Ff

K 13321 2 4 11977 2 1.0243 2

e 1.2745 11460 1.0157
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