HEXAT a8 Network DEA)I}

YA A9 (Malmquist Productivity Index)E
a9 djetede] aaA HlLs

—

- WPEIAARE FHoE -

20174
FAgehet chahed
4 9 o 3
A~ dHE]

)
olt
(o,



YEAT a4 Network DEA)Z}
ABAF Zle(Malmquist Productivity Index) &
g-get diskz¥de a4 vl
- HEFARRE FHOR -

Comparative Analysis on the Operational Efficiency in College Based
on the Network DEA and Malmquist Productivity Index

20168 129 <«

<
o2,
n)

_I_J
El
fin)
10k
1,

o,

Mo of o
P
<]

-
=
| >
of
r |
L)
ra
of

N
ol
L



SARIAARE FHOE -

Comparative Analysis on the Operational Efficiency in College Based
on the Network DEA and Malmquist Productivity Index

9 =2

fljo
i)

A A wEOoE AE

20168 129 <«

st ke
4 9 o 3
Au] 22 el B

N
ol
L



o}

or

Tor

o
Tor

E
Tor
=

0

7A
o

Tor
‘m.o
ﬁo

4 8 A

o
Tor
o]

N
Nlo
o
on

f ATt

of #3

o
™

s

by

RIE
o

] gl aed B

©

o
=3

e
5 1)

8

ERE

St
of

Pl o

)

e Bt

B

olo watA 4] tjste]

S}
ol

o

Tor



|~2015 2= FollA & 11070 4dA] diste] 2AtmE F55te] ARESHS
o offl oM FHE FAS Fot] A& HIEolet A A4E F
sto] meg/d HstEolE EAstlen mlufde] FHAHES FHSH] 9ot
tishe FRER AR, SHE, QTR 372 BFste] d3E Agsiant
APAFEATNE 7|22 AH|2pA )] 12t dist degjn] Apmel Wsf
et/ 87 ARG ARE EESto] ol EdlE RSy
wg gHg WAAAZHRES miEsE AT Sde FE 9EES
Hae dokedn AAYER AAste] HF 240 &8 stilen 2 A
M= diste] aedd W 4o HskE 24517 flste] Bl 71 o
2 784 Wl 71} wol AHEIT 9l Network DEASH HFAE
A Z14*(Malmquist Productivity Index:MPDE Fslo] §&4-S 4511
TeAle o2 ol Attt
AR, Network DEAC] w& @] dicte] aaAs w45t flsto] 4
Tz f&te g4 o 2 dxd Wby dithdEE a8 B2
e EAe w45k maAd dF= mA= ditte 29 aa(
Operating  Efficiency:OE)Y} vlAIY  &&/4(Marketing  Efficiency: ME)=
w45t ™ Network DEA ZAite] whE FQjyriel AEHES Hl& (D2

Axtstod A disto] M@z Foyriel AERES 75t a8 99

rlr
R
oo,

¢
)

o
A, st A2 Nework T84S 2A% Antel Ax¥ wgd

5
Ard Rt MDE &qtR, SR, iz 725t dstEz medd
o el ®iskEolE EA45H aaAol w2 tiste] AR w24



=
diizel erlee] Hmadel 5 dinlste] dge] FE5% A
O

1=
=
(output shortage)& =A%t Ay} Atk o2 AFERZo] 370 djsto] 37)
71

olw melwris 17 Hat 1ol Fit2 et

FPAoR BAS|EY AERZo] B Aom B4 Hyon ok %9
diujste] AtEo] #E53 Zer wagAde] ddo] Adud gredt wA
AdEEES] Rttt Ho= stEy HYEe] FE AE= Jl§) Ha
&9] gelo] WAt on] Ao aqw fiste] 4 Agyel w1 o
w2 WatR distolr SR digte] dA o HlaEA Aom ZAH
pom Zh dist2 maH]l 295 HAsiAe T ArEe] st A A
2 29 Wte] mjol Wag Ao BAHH

VRS 7]¥te] UEIT DEA #3f k& #45

- il -



Ao FHor Z4A 29 aadOPEdE A" a8 ME)
of o] Z]Qlet Aol Fa HWilew MU

E4, Malmquist J4H WH3sto] oS EAotd Rz 3
SHAl ABAtdel Frtsirl oAl HAashs S Hilem 4
A WMD) BisS AnEW F AL "I MDE T3(2011
W~2012@)0] Hdi2 A5yt T4(20129~20139)0] A4St e
Holil T5(20148~20159)°] thAl A5stathzt T6(2014d~2015d)e] st
2ot g Holx 9ok

THoz BAS) By Fmdiste] F A ®istMD®EAgke] 0.973
2 7P =A dEgen o2 diiR dighe] 0.9690]w Atk thsho]
09642 7P @2 Zlo=m 24 mglon puiEa Qi ghe] Aol gl
Aoz BEAEGon i SHAAE 884 WSt 384 qFS v

o

—_
1
A}

oz 1A BAo) ALgE WMASo] WgH dolpENeH}
o et gein] Are Bgtel qermlel GASH] BAY RoR FF
7} ojalSe] S GAATY] delHE s1ewste] FHe R el

© 1
oF = EO/\%J,]. /\HA]-/HO] =° EHOLQ 117H tjsto 2 10%°]H g-8Aqt
2 sk 70 digt 6.4%= B4 L AAHERE =2 tiehe 4270 ot
38.1%2 EAE9on 847 AAHdo] A o fjsto
45.5%= BAE o 829 stEc) Ha-&& o] ALt iAot aeA4
o] gz&ul &£ figto] 90%E AASIL e Aow HAEL,

ol FRHEE BEAMste] HY Am tiste] gAY iAol &2 st
o] 37H(15%)01D4 it sk 570(10%), SR tigte] 37H(6.4%)= 24
o] 7pF W2 tfgh2 ditk tigtoln] ®EA0] =
o] BE £ A& ofil Fihg APihdo]
ofym F-&47 AiHgo] Azt

I"N oL
ol
L
4
ol
2E

O_u O_u

e
D}l SilA KH=ol A1tk
SiA HERol E&ido] BF &2

Qe Aoz BAF,

bl

Y



WARA]A

4

H]

<ol

ol op7ld ARl

)
=

i Hl=

o5

RS

ol

o

il

(F20]] Azl A(DEA), CCR, BCC, Malmquist A 2],

Network DEA, tof



A
Y

L A B ccciiiisiissisiasissssssissssssssisssssssssssisssiss 1
1.1 QO] B s 1
1.2 AT HF T HIQ] cncrsrussnssrussssssesssassssssssssssssasssssssssssassssssssossssasses 3

I O] A HT eorereresesrsrsrmrntsneeee ettt 5
PR = X I 1 E i T = e 5
2.0 TGA] e s 10

2.2.1 TEA T e s 10
2.2.2 TEA B s 12
2.2.3 TEre 0] oA WIFO] T QA crererererererenrienniininssnsnes 14
224 TEA ZA HFH T GHAPA e 16
2.3 DEA FLG] o 19
2.3.1 DEA W et 19
2.3.2 DEA—CCR TG worvresrmsisusinsimssisisinsiniissssissinssnsssssisssnssassasssseins 20
2.3.3 DEA-BCC LT soreresersmseississiisisnsssssssssssssssasasnes 22
2.3.4 DEA BE O] A Tl ThA v 23
2.4 TR 220] W FQA] ererrsserssessssississtississsissssssis st 26
2.5 Network DEA FLT] et ssenns 29
2.6 MPIE O] 831 G8A] = vrrermrennstnt e 32
2.7 TISF 7] ABIGT ELAD corrrrrrereresssssssssssssssssssssssssssssssss s 35

1 5 2 TR I 57
3.1 GG s 57
3.2 BAZIZ T AL e 58
3.3 HZE AR s 59

- vi -



IV, GZZAT} s 67
4.1 Network DEAES 0]823t tgte] G841 HA v, 67
411 275 8 Network DEA EA] v, 79
412 .%__ELE EHT:)——} NetWOfk DEA _‘_'12_3_/_\:'] ........................................... 101
413 EH"I_'ILE- 1;H€_I]— NCtWOfk DEA _Er_/g]] ............................................. 139

4.2 MalmquistE 0|83t tsto] RYAAT HA v 174
421 ATFR TS AR LA s 179
422 ZTR OIS AARA BLA s 185
4.2.3 TR TS AR BLA] s 191

4.3 Network DEA 2 Malmquist A H]ITEA] weerereermeenisennieenns 197
431 272 8t Network DEAQ}F AP HAL i, 199
432 Z73R st Network DEASF AAFA EA e, 202
433 7R et Network DEAQF A BA wererrnernicnnnnne 206

V. B B e 210
FETIELG] s 219
ABSTRAQCT weeeerereesersssessssssessssssesssssessssesessssesssssesssssessssssessssssesssesssssesessssesans 225

- vil -



EEl

AN

kel

N

x|

AN

EEl E‘:\l EEl

AN

kel

N N

e

AN

kel

AN

kI

AN

kel

AN

e

N

El

AN

=) @ EEl

AN

kel

N N

kI

AN

kel

AN

PR

AN

kel

1) CCR¥} BCCRES aeids vige= & a4 ¥

TFRZ=01S LEFHE TFA v 28
2> Y, Q] tste] 84 B APAT T e, 49
3 OITLILE] ettt 57
4> TSF FHRE BB GJ} 58
5 2 DMU £:9F EQHZ0} AFEH I THA| wveeererserserseneeninnne. 60
60 W2E TISFLZ NS TIFRTE crevrereerersrsseesssssssssissiessisi e 62
7> e ABATL AAF Hg A e, 64
8 st FRE F8A AL FEA FO] e 68
0 AR et VRS-YIEYT DEA G&A BAZAT} oo 76
10> A7tE thsh VRS-H|E$IT DEA &3 gt dxd

go/g T,t_‘_/d ....................................................................................... 78
11D A% 5 VRS-HIEYT DEA B&J| gl e, 80
12) &7E st Y EYI DEA 47t 9 A&Eaha

FETGFELA] vttt 84
13) &R tfst HESIA DEA Tt B AAEite &4 e 85
14> D-A-8 VRS- 1,-"E_%]3 DEA _§_ /R %_6“} %2_‘_/;—}7537} .................. 89
15 D-A-13 VRS-H|EY3 DEA &84 F BEAAL v 93
16) D-A-20 VRS-MIEYZ DEA &84 Z3 BAAT oo 97
17> %"H'E- EH@_}. VRS—L'HE_—?’—]EL DEA ;_%Ag _E_@] .......................... 106
18> Ft% tist VRS-UIES|A DEA &3l 3t d=d 884

L S OO o 109
19> %__H_E ];H’é:l} VRS_LﬂE-?’—]E_ DEA _E_gH %’}\- ................................... 111
200 S7tE dieh YIEQIE DEA F93ot 3 AEta

ZTF ELA] e 119
21> FtR dist YIEYS DEA S4Te} 9 Adsdta B4 e 120
22> D-B-16 VRS-UIEQZ DEA J&4 F3 EAZT} s 127

- viil -



AN

kel

AN

Bl

AN

kel

AN

El

AN

kel

AN

Bl

AN

kI

kel

NN

Bl

AN

kel

AN

EEl

AN

Bl

AN

kel

AN

el

AN

kel

AN

EEl

AN

=) @ ki

AN

kel

N N

EEl

AN

EEl

AN

kel

AN

e

AN

kel

AN

EEl

23> D-B-35 VRS-UIE9|Z DEA &84 £ BAZAT} v 131
24> D-B-39 VRS-UIE$|3 DEA &84 Z§ EAZT} e 135
25> T2 st VRS-UIEQ D DEA S84 BAZAT} s 143
26y iR thet VRS-YE$ T DEA Eaf 3 A=

_g_%/%] yi_/ﬂ ......................................................................................... 147
27> R t)st VRS-HIEYT DEA B3| ZF ceeeeeererersesessseseennenns 149
28) ditk diet YEQA DEA FHdact 2 AEr4

%_@-Trl:_'_/g! ............................................................................................. 154
29> iR et YEYT DEA FQuet 2 AEvtAs

T,t_l_/_\jlz?ﬂ_ﬂ ............................................................................................... 155
30> D-C-6 VRS-UIE9Z DEA G840 2 BAZAT} e 162
31> D-C-27 VRS-U|E9]3 DEA &84 Z5 EAAT} e 166
32> D-C-32 VRS-UIE®]T DEA &84 T BA AT} e 170

33> Malmqulst /\g/?l'/\é X]_/]\_ __E'__/_\_‘|] ........................................................ 174

34) AFR tiste] DMUs Hd AAARA Z]Z2H G} e, 180
35) AR iote] BF AJAFA ZZSHASE s 182
36) =R tiste] DMUs FHdt AARA Z]ZHBE e, 186
37> R Oiste] H AJAFA] Z GG e 189
38> TR th5te] DMUs Bt AR 2] ST} corveveeennssenmsennsennanns 192
39> HlFE tiste] B AJARA ZZSHISE s 195
40> Mot FRHE Network G847 AL BAZESGE s 198
41> _/]\__'HLE rﬂﬁj}-g NC'EWOI'I( _—é‘_o}\é:ﬂ]— }\g/ﬂ-/lg X]Z,: _]'13.& .................. 200
42> i_ﬁLE_ ]:Hﬁ_]]— NCtWOfk _ﬁ_%/%]‘l /%]/lxl-/\(-)] %&11%_6&- ....................... 200
43> 275 5ol Network T84T AR 2|2 T ceveeeveennne 203
44y ZH1 et Network G-8ATF APAFA BEAZES} s 204
45> R tete] Network G-EAT AL 2|4 TG cwevreeereenns 207
46) 2 st Network G847 AR BEAZS: v, 208
47> TEr R G4 AL T Z20] e 212
48Y 452714 9 o] H|E8AS FRHE BA e 212

- ix -



1
2
3
4>
5
6y
)
8
»
107
115
125
13>
14>
157
16y
17
18>
19>
207
217
227
23>
24>
257

TR Z=0lBH 2o A|7h, QAR s 26
S =) 3 e e e 61
st FRE G884 AL FG8A 30| e, 68
et R G884 HZRUSH AL 0] i 69
AR st YEQ T DEA BA A ZTTh i 38
D_A_8 VRS_L-”E%E_ DEA _—é‘_%/%] :]_EHE ............................ 91
D-A-13 VRS-UIEST DEA T84 T I covvervevennennnee 95
D_A_20 VRS_L-‘HE_OFJE DEA :é—_%/\c-;l :_'LEHE .......................... 99
Z75 Tst YEQ T DEA BA 2T} wreeressenisnianes 126
D_B_16 VRS_L'”E—?’—IE- DEA _’é—_%/\g _j_a]_g .......................... 130
D-B-35 VRS-HIEQ]Z DEA &-E&A I oo 133
D_B_39 VRS_L'”E_‘([):]E_ DEA _‘§‘_%/\é _—la]i——l_ .................... 137
% st YESQ T DEA B4 2 Z TS} e, 161
D-C-6 VRS-HIEST DEA G8A TTE]I coiinens 164
D-C-27 VRS-UIEY T DEA FE-8A LI coerrrerrmerrreceunnee 168
D_C_32 VRS_I:HJ—:_“?’-]E- DEA ;5“_%/6] j_a:l__]_i' ........................ 1’73
TR TEhe] T AARA] Z20] e 176
TR thehe] T T8A] Z20] e 177
FRE T)Ehe] W 7]} Z0] s 178
2R ishe] B AR Z|SHISE 0] i 184
Z0R 5] W AR Z|ZHBE Z20] e 190
OtR tiste] B AR ZZHSE ]I e 196
AR H5he] Network TEATF A B v, 201
Z75 5o Network T-8ATF AARA] BT cvnnieinens 205
7R t5te] Network E-8AT AR I oo 209



N

A]

L1 979 54

Tor

A

o

A7

=
o

JEEA]

S}
of

[e}

Bt o

b7z A4

o1

tel o

[

o
N}

(L
O
of
o|]

Tor

o

7}

1

SRR

e 4

8

bl =

5

=
S

dlele &

1

Ao
Al

)

olm 20159

A 202347t e}t ot

o
or

=2
El

o o

84

R 327 o

S

5670, Cou 3670 o|glemw DEgol

o
—

Hlo

2016 @714

o

= E
= [e)

7k

bl

At 487

1A =2 A, B, C5& 4l "I

]

bz

H
=

Yolomw 2016 8¥ tjst

=
=

A olgel A

Algte] ek

_?é
Agstel ARAY A

1070 A=A

[s13
of

o

& BRAAFRS

S}
of

At shAl o

%J_

7], 2016).

K
BH

Tor

o

e
ol

i3
ol

1o 370 o

o ¢4 alof 5

S}
of

oA

Z] 0]
i

o

%l

29

At

Fe A2 rhese, 2013).

S

£ HoAFA] X

o B 4t



id

__&

s

g WPy

o
=

M= &

P19

)

o
+3

ol

ol

Tor

Tor

ol

o

AL
__OO

o~

—_
Ife]

HAZIH o

= =
=2 O

el

™
N

o

et

A9

DEA+=

o] &A1&

7Heh

3

I

S

7t ez v

I
o

2ol

H|

_z__u

53 Ae(dhers], 2008).

g

gl

]

=l
Lﬁo

=
=

o

3] A7% Network DEA

Tone and Tsutsui (2007)°] 2]

ZTHA]

G
B

5%, 2012).

Rgoloh(d
H AT 20109~20159714] 6

A gAY aede 19

&l

AAze] o

g
ol

Mo

o
i

X

s
T

i A A

I

[

wWets =%



=24 @A 971l

W B g

g 2 297t gt

1
—

(Malmquist Index:MDE S4sto] A=W FolE &
!

1.2 939

)

Tor

!

=45t Malmquist A4Hd Aol o

==
HoHE

[e]
=4

=
=

:TL

=

=

o] 2=

AFo]E A 2010

=

s}

8

&

St
el

g
Mebe frete AL 0" g o

ot

o

FEHIAARY

1
Sl

RHZA19] 20109@~2015E7kA] 4FA] of

a4

o
[ A

©

o)59]
A

+d
H~201597kA] ArEge] Haprh o

°

~

AL

o]

A7t

-

=
19k g ol

SO
11—

A

Faom i of

oA Fx27t Aol

Sh
ol

[e)
= A%

St
S}

Fl.

= 477 of

°

g ol

il

tof AtollA A9
A2 20001709] 4dA] of
1

1~

o7 437] oj

o

[Pt

[

H =
E-T’_“'IT'

o|
__O_i

T

HEl~E2 s} o)

ot

o

of

H

8

St
ol

a

]

o

Ao o
= ==

ae4
fe] Aol A o

3
5

o
e

9

,
A7 = 2



% H A oo N <) B ok bl o
ooy BT "o o T = — 3 2
T oo B o ar 20 o
J 0 ~
o u- K To s W o X BroT
CI F T © Mo :A_# =
qﬁ‘mm‘mﬂ ‘I_HIO_E Oﬂrﬂjlog Urﬂ
RO e o DaH %o i 3
‘—,AI &O 1' fIfe] :v jans O_"E ol UU 1jo _I]_
XN o oz o] o
o @ W AT 7 o e 10
~ ,WMHTOEQ - OL
iod mm N e 2w MTT 2 3 o
o o o] for 9% i+ 5 X B Ot R
PREL pnyTEeed T
Mo oo o < E M _ o
W B o W R W gy o N X
Pt & mow L o X om
T s5E T SRCEL A
) Z T oA oS BT wuu Nr
ﬂ:io_e =0 o_umﬂoﬂw&mwﬁ1 HH%
PRT g T EE e % o o
T o W ogr L]fq_%_ﬂ_ﬂﬂ,_ﬂﬁmw% ﬂé%
KRR T O T (O N~ B 7
Fwfi 2%73%z8g 0.
o ;I I 2
70 o o B, o < o B w o < 1,_A|o
Bl FRs Y diema s mE - O 5
0 T 0w OAY g% 2
nSagSTeArz 58T
N a 0
ﬂo_aﬁﬁo_eﬂmmﬂaﬂimﬂ%ﬁaﬁm_zf
T moaoﬂwc%uﬁuuu@oaaﬂ%%um.mﬂ
ﬁ%%@ﬂ%o_adomﬂ ) lo_.,_NmWE_a ,W__m_n_
moTe T oMo e X X ® £
%ﬂﬂa%%ﬂ_ﬁ%ﬁﬂzﬂo_am%Wﬂo
R = Homh oF T ke S o

sof 7
9l

<]

S}

°

=]
LR

=
=

tel DEA

235

A

19 tHwww.maxdea.com).

o

=

°

&

__§J-
=

A, Network DEASF WHAAE 2|49 A4 HluZ4dE &

23S Max DEA Pro 6.9&

I

Malmquist Productivity Index(MPI)



B}

)}

13
=

ato] 7

2.1 o

sto] 7ihg

2.1.1 ¢

¥ @879l

i

Tor
Hlo
=

ol

Tor

SH|

Stog AH]

MR

o)

o

e

5]

hga=

St A8z}

7]

[e1g
=

B8r

#¢] 7150l 2

oH

2], 1992).

go
‘mo

oA

%

g

B 7bshe

sha 1 ATteh e

J|J
—

tH(Blau, 1962; ¥HSE, 2012).

Ag o @

Tor

B
=3

oy
~

=3

R

Tor

KA

o FAlo] wWat 2r)A

4949

o

E

S

A A 9F FA4

d}
=l

ol
=

T 44

ki3
ol

o

u}
2l

ton] ohA

0|

2 38

He 3, 1570 mIRE]



2 782 AR, 2012).

Seuetel 49 BAe o

St
ol

J)

H Aot (8-8-4, 2010).

5 7}

212 4

2 A7 A71el 9

shA) ghgrom st

o
Gike

o] A7 7

B 2714 Hetel Mz B2 AREA] QAL ATAARR] oA A A7

= 3A HeA

o 24 ol§

5l
5]

sz WEEEA o

i

o|J

Tor

ko] =22 ghAQTH(ZA-84, 2013; F S|4, 2014).

te Aol 2001dell=

]

o4 552060 AYAS 2

St
of

19783 1427) T}

oA

3]

57

7 202040 =

sts

o 688,647 0]

Sh
of

35170 o

421,678

LSS
—

of|7golw 20249

531,080t 0]

7} Aol

2~
T

o3

il

ATHFSIA, 2014).

Jo] o=l

A
o

Tor

a1

g ozl s

?l_

9794l0] HatEwA tisto] A

1
-

oA IejErt

g

il

o

o ZElE AASHT 9

as

Hog

o] 2]

=L=
St

t7lel elzslon o

ols
E‘O

HATHEF2, 2011).



gepgste FaslBe geagoa aEgsnesgsdds @
St gelsly Alsze] 74d FRRFLLFISL  fetmga
gerEgel WA st 1o WaF ARE susy FrlHoz gt

of b W ool Paje] 19824%E ostElE ANe SreheEra

55 Bopol A daFTug AT tete] Fehdd WA A
Alotal RS Bote] Fst 7l S HiESh] §Ig AFS AAlsta 9l
ow 0|5} Hopo|A FratolstuSH oA A mEo oFh ostuS:
AZE st glon IS HopAs =EtswsHriee deste] ik
Hrlstal Qlow ABAIRE FYURE Oig WrtES st A= 44
Al gkl tigk FEE ket shabd PriE wid AAlste] FAE sk ot

AT BoA ngREE 74 dge wSAHdRY FEE, WA SR
& ) s (EdEE 5 sXddEEE, A, 3d Ad9 S F
o] ARE EUE 1T WS 7|FoA ZtRojof T 9AES FTHHO
= 201597 ¥E HIHE AFste] dist Ade 16w Por FFsHAte
Aot etz JMEWriERs BAS oot HrAdte wEr 5532

_\‘Ig
2 oehe 539 steld 2ol RS uET

detel dshiE A
A At A A% 5L Bake] Ay AAAL WA tete] 1z

gerEAE gl 39 @ F/2 71%e Yol Briete Boke w7t

A8 1% ARE A2 sdee Ma}z D Aotel A3 A AAE A

=2
goz 20 WAE A% 207 1 el ;}—g BAs wou b,
E 5308 dof27 sn dotse 4 Sao wetd 248 484 &
Aoz oladr s ESEe AN A A A AR, 2
ShE1, 199 mAF SaE e A9 A Aol 15% 7% 59
222 WA s oled AYYL Bl WA L% AU M5 Aol §E



o] ol Fa) AFHo 2023974 SAHYS 16T HE AZsE A

=
o] WSR2 FHo|TH(HF917], 2016).

WEE gshgrt 59 2AAgeR ASHOMY w2 592 HYe
tiste] 27 AHst Bew (22 SR AUEYR AFUdAE
4%) Coa(Es T2 4 B +F #A=5¢dAE 7%)sta, D+ea(1]
T SRS Y Hat ol A5@WaAE 1093 =7Pgehe T /3 vAlE,
AEAY AL A ol AFEH D-FEEE S HY o A

Z@dA= 10%)2

AR A9 A

pEEE—‘T—‘
Uﬁnzﬂ-l-l-ln
2
L
@
il
2

L 15%)3 2714 [, I 998 uAE, A= dis AH A AEAHA 7]
A A Helrt xﬂohﬂuﬂ tjsto] 2H A% E5H A4 A A HEHHUE
9171, 2016).

20154 dhet=7e g H4dA) AE B 201549 8ol digttz A
¥t AvE gEstglen 434 it oA ASHES 34, BesEe B
2 tgto] 5670, CEFLS 3670 ojglem DEHolst 3270
SHl ZLgell Z3te Eglem olRt Histyx WIS Sl 201697t

o
A 35,5079 Y AE5S AgFler AnHor 4T 7Y Yo G=5to]
BAEEAE 71 ol Aits wilew 2016\ tiehEE F/RAT 4dA
st 107 AFAY 2[edARto] sl =L A, B, Co& di4l 1&ol
gte Zds ARSSte] ARAEAEARE siAl dieks 2Rctdler Eed2 1
Mz F7b = Aeh@-=, 2016).

ekl W Fob A ZoF B2 skl HIPE o]FolAL e
W IUde Ve fAEEE 245t EY gk dAgYge vRe 9

=2
o
O
1o
i)
1
L
i)
st
i)
=
re
-
El
N
il
0%
oX,
)
ol
o
O
il
rlr
of
o
o,
N
-



243 %6}%7}011

fol
i)
o
Mo
=
Lo
bt
L
=
30
3
X
fw)
ox &
R
‘Hl >~
o >4
HT i
il
>
J
i}
o ™
L
fol
_k;_i,
oX,

q}ﬂ 2 o]
S

Jg m

e rle
oS

a8 nele o 924 AAsA o
o] FolAm ek mApE BAets] SAste] of
Agatd tiste] BAYYL Ajz HFstelol shol st BRI

sfo] 1 %S 94sty Ak 1S Wt

o oL fo it &

NN
1
ot
i

(e}

Gyl
ot
>

H—1
il
e
30
2
o o
&

L

T
oz
o

N

<

»

r8

M R Ao
1=
o,
&
1o
o
mlm
O
_°|L
ki
fu
ol
2
= b
)
1o
r\l O
R
rol
i
>4
m\o
do
H
_0|L
rir
o
i
1o
R

2 w|AYZo|gt s &= QrhAIA], 2004).



St Aeg &+

[¢)

B Weld grom

SHA

(<

o4 Ty

AA

9]
1T A&, 2008).

ofe]]

|=]

—

oY, 2012).

-

o

o

SE
o &%
(output) @ Fd(Gnput)o] Hl-&=2 Ik

—

o]
=

==

St

[e]
[¢)

—

=)
=3
=

=

e
=

Zlgs)

2 4F

H

d div A

3] A

112 ©
U}o]

o
o

a8
5]
AN
T

-84 (efficiency)
a&igol

2.2.1
ot 7
Fof o

ol A

[e)

Hog
=
gt A2 1

(aggregated

A=

3}
=

;o

=
K}

=°l 7}
oh(RES], 2008).

=
U=
]

A
%S

(aggregated input)¥ Th=9]

o]

Fed

o

Aoz

e

ShA
==

T}

o
&742 Taylor?]

= 39

)
=

output) ] H]

el

wir
ol

T}

g

1- =
=X

£

a

9,]

I SrehAldd, 2004; Hoy &
H] &

[¢]

9/]

M

A
gl

I ests B@sks AdoR A

]

3%

Miskel, 2008).

A

ol

o[y

‘_H‘_H
__Qn_

)

—_
Ife]

i

- 10 -

(Burkhead & Henni gan, 1978).



53] n& AERoFE FHOeE =oHo & w9 asd NEL F
= wso] otk /8 9 739 FdAES BF 1= fder o
o] A== AAtsh] flsiA AR 7Hse /e B R AdE @A
FYote AL ulstoith(Edzl, 2001 A58, 2009).

ZA9] AM}E olopy] & W &AW I il PiHdo]l gloH
TEAT A deEA BIHde HRAYT fib] AAdR A2 AFute
H&& on|st mebd aapdede TS Aol fRe dish Al
T2 dom e FAdH] 4AFES HlEE Skt 7PE A4l
& el AAEl Hnz yetds Zo] ofd=t FQlI 4HE Hlgo] 1
AAE Aoz Yepdoh(EMdE, 2012).

g4 ouE HootA ot sl Aol &E&4(absolute efficiency)
v A g8/ (relative  efficiency)®] 7NdS 2 Z87F Ao (elH
5, 2010)

Al 3842 el =e FAAFAY Fddi] 429 vlE&g ©
njots ddl &4 "gY Ee 9 Zo] EgAQ d9u EF
o] Hlg=2A TAHM weps] At ghell ®919] Alefo] glom whA At
A gede A EEE ot AAFACE 7H 88 SelA A e}
Hwste] Agidezs yetlles goe=z Y £59 as4dS 100 &2
Tz m2E3olels o] AdiA vleE FARMEMEE, 2012)



A

°

bt g

o

oA Ak

]
™

1

-

et

e}

Iz

ol

aaete] @A 9

L
—

Hr

N
o|]

ol
__Q“_

o|]

__Qn_

m
o}

AR ——
=24
]_

o] o
Hrt=2 A A
F
g2 AR

°

T

11—

oH(EREES], 2008).

Fazo] ofa 717

-

=

SHA AHE-EAL
S

6

9]

4]
=gl o
o]

T}
o
i

ag4oletns

o
2
Z| o=}

9

[e)

¥
stel A &

o
J

2 £ 7 AnEE, 2004).

A

T}

s

o
o] H]-go|tHeZ<. 2006).

o

of watA ot

=
=

o7}

o
a&4(technical efficiency)

A4S BE

1
of=

1

oHEMEE, 2012)
(e}

71&4

14,

A

Atg 4ol 7PN diA7t

i

f

5]

A

%
St

o

—

THEE-&, 2006).
FATH(ERES], 2008).

yal
)

5

S

o
2 Aol

£/d(input technical efficiency)

A

s

3|
A

7

]_

Il efficiency), 7142 #-&7J(technical efficiency)e] 7

A
=4, 915 §-84(allocative efficiency)2] 7Hd-2 Farrell(1957)0] AJA|

S ARgsto] Aol

id
=

T
=

T
==

alE

zel

7A

__&
HHT_

- 12 -



o]
H

she Zom £ b &

S

A

=15
=

= 0

o}l
o

B @9l el

Al =2 =]

245

o8

, 2012).

o

SHTHAL

o YT

[e)

il

—_

o
H

E
nn

=

474

ot AElH 87

thHEME, 2012).
she Zida 2

BEEE

= A (U=, 2005).

Sl

=
=

ok

St
=

Hlg Haster 5ol

ol

o] Wz AMolthAE, 2012).

J

A
ax

H
gLy

3t

Rl

St
=

s13 vl A Lot} o Aste] AL Abg

ole sl A w2
AR, A =

=
A=

Hlo

T
o)

T
)

Jo

—IA
B
of

—

X
o

J—

0
N
%o
0

oH(EHEES], 2008).

T

-

o

2 oln)

3

A

)
=

oHHEME, 2012).

s

ol
T
o

Ml =ARE - o) 5

Ko deRe 48

S

o Equlee 245}

_(H

[e]

:

o

9 &

THURIE, 2005).

ot

o

o]

- 13 -

vle) Wsph dET 3 wshfgel
g2)45h AeEos o] FIHoR g



5o
e e

Az Satete of

ife]

o
m__m
Fo

HEFA 5

S}
ot

7tet o
2

3

I

ERE

el
ot

o o
o

CHERET I

2 EH ®H2

o
i

O
—

Tor

o

~

o|
__o_u

T

e AA

8

I

o

s}o]

St o

=
°

Q78 Foto] Fopurt.

0
2

oln

ot

)

SfiA]

of

o] 284 Ax

g

qagel med Aot fAE 54

1l

oA

of

, 2008).

S

Sl 24 ol ch(ahar

2~
T

ol

B
wp

3

47
o sl A

171o] 27p BExAe] St

A5

=
—

Aol

Ho

iy

Tor
1_]_1_

el

7A

__Qn_

Tor

&

T ATHESE, 2013)

&2

pRLIES

Si7lefl Fme] 77

g TR EA

al

X

Tod

- 14 -



AEEe SR JEe] of#e 7RO MHIAE AlFshe 7|l

2ol 7led TS 7HAH Arele] HE =4 s FE7lHelets

S0a 220] e WERO] R4S KA, 2006).
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9 = A% Adn pAL A, G4t 5 21 A9 Azl BAS
Etll= diet 3949 aedS Andta 2 4 AnhESY, 2013).
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2.3 DEA 23

2.3.1 DEA®] 71

MRS 84 =74 9e DEAE o2 884 SHYdae o2A
A AAH FrFHE 7Hot R4S FASe Aol ofvzt A4
gl 275t dutAom Pivts ekl H8EE= EIHA 7IE StelA
el Aadd FHaast AEw 19 ARE ol8s) BEA meAd
HZEElOlE Il e R Hlwste] Hre a&AE Ao HESH
AW oloh(HEEs], 2008)
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DEAE o8 orpaAeeo I5H AAmE o|&sto] HEA42Q1 o
84 ZEEOE Zohal o] o]&ste] ZF DMU(Decision Making Unit)

=~
o] B AEEE ]Lo}oi 7H‘ﬂ3 DMU® a&4< 7F¢ 5&2¢ DMU
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DEAZIMS] 48914 TH 59T A9EAE PlRedY DMUF F4
Holojof gtk Zeolm] oAl HAA
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£
I
_}L
m re,

Hol e 9% 7] R ANAFRIE FUT FYRLE AS
stel FAgH BA0] AR AEstolol AP 9, 2007)
DEA ¥4 WHoz ust Wsttiehe aa4ol %sm orethe 72 7

skl Q= CCR R +R7F HstH as

o] 9lom CCREYL Fmof gl
S5" BCCRPL o] thet sielzb 7h%
@+ BCC B2 A7k Aetoll dish, 7Hdel ofzte] ztolrt &2 she
DEA RYEL AHEA(disposability), &% q(Convemty) TR (returnsto
scale:RTS)ol et 7H4& 511 9o CCR RE-L AA7ls DEAE DMU

AgoRvy W2H EQ A2 Hugozs TEHe ZHsu =4
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o_>|:
)
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——
O_u:“

} 1 *}J‘lﬂ‘ﬂ CCR &

=

DMUE ©& DMUEH Hlwste] Atidos g&AQ7F 21 a&/4d9
A7) ol AxY H=7HE ALt o447 =, 2016).
e DMUS] &84 A(Efficiency Rating:E)o] “17o]2bd  (E=1), 11
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ASEDE JhHoR NEEHYL ulske] ArHCharnes et al, 1994;
el 2], 1998).

DEA 232 HE&L Ask: HYelH FU8s A7) 28 B3
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Z) 4] (input—oriented measures)¥ AFEES] o] 2HES

= 59

gt Atz 2] (output-oriented measures) 02 FLEEH  EQl Z]
FHALE AFErES BN A BE HUE 29 4 e HEol &
SHY AFE AP BdaTe A4S AEs AU =2 4 3
£ HES EEUTHelF 4, 2015)

Attt AtES 2Aske Zo] A BE7FsShL B3] Ble S
AotHA Bede MY 5 ddH EGRFTAS &8ofof ot ¥ &
Y& Fachs Zo] E7bssttd AES SUHAZI= AEAFTAS "dof
shee]dE 2], 2010)

2.3.2 DEA-CCR 29

CCREH-2 Charnes, Cooper and Rhodes(1978)& Farrell(1957)¢] &
&4 MES U4 EYaset o4 AEaAart g AR SFo
24 CCR Zgolgty Edl= DEARYE At oH o2 24
ARl aads AAsted oA 7Y 3EHESE e oY
stal ZF 7t (Decision Making Unit:DMU)O| w2t ZEztol|A] 2|4 9]
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2, 2o avE 1skA] 7] o
Al sk R aeAdY £ Ve 2ed

A2 lek(drEEs], 2008).

2ol 7= B8/ (technical efficiency)z}

st Eete e 7

o,
N
—

2.3.3 DEA-BCCEH

BCCEY2 FRBEGT &5 7|€8 &S Tt Xot= CCREFY
S FE5H7] 95 Banker, Charnes and Cooper(1984)7F AAJ§H BCC
P2 CCREP Y] @da =55t7] ffsf /s magolth (478, 2016).

TR4EH 7Y stolA EEEV] ol FEREEd
& FaotA] ZEst olF ZHAdsts] 915 Banker et al (1984)
CCR HEgoA 7Hdst= FHol| High soleEvds dsfste] 2

= e =EH
Hgol o8 ==H F aado sl &% 7leAQd 8 9
A2l o] ot AIAlo] it |HE 7HsoHA sk BCC RYP=

Fch(Banker et al, 1984; B3] 2008).
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7Hdsta 254  ZXZ(convexity condition)
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Zuryjr - Zvixji+ Uy =0

r=1 i=1

j = 1,2,3,"',71
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u, =€ r=12.3,..,s
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A Aol U= E&4 DMUY 259 (Return to Scale) &3+ 71}
= HAE 2 AR [poolH FRFAAF|L [<0 ol FRo tigt
22 AqZ(DRS)S YeERHTH(Banker et al, 1984; HFWFS] 2008).
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o shsict
A, mlaset AEaisl tobste] shtel med A42 EES]
AE A9o] SaobA AT & govl lze] WHET 2o PEe AT
Jfdol WA grom BEE ARSL A1BaA g1 A0 A8 & 9
t}(Sherman and Gold, 1985).
ojAL BmaA A;o| o]8EHE oY AEYU o|ox:mel tEA ¢
A = 5 BFY 9 AE84sl SAYE 44 e Al 4&
Fsol shlgglz AT 4 g Aoz BLES Jlze] WS
1

nx
5

>
g A%E 9 7
2 A8 4 9tk (Sherman and Gold, 1985).
=4, Fdaaet 4iEasd die JEAE A FAst] HrHA
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O o
e
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2
el et #-8e RS AgtrhelAA, 2015).
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e

DEAS] AL 17 e "UHEo A yeusd DMUS 884 %ol
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o Bkgme] gt HEAE Aol mle A srom s1E] Woh W
WSS 7 AEel tie 7HEA7E YOH WEoR P9ET 9lou DEAY
A% 2 Weld WAHoR BRHAHASS 9, 2002).

DEA mgo] oAl wae theat ol 4o & 4 glow A, 2l
olg¥ WHSel wet DMUY Atidel 817 debd 4 glom 54

v
o2
ful
i)
o
il
o
i
2
30
)
I it
2
X
Jo
A
e
it
i)
rulm
ne.
)
i

7 EA5HA] A
(o] A 2], 2015).
= Bt AESHao AAo uwebd §84 A3yt E2HE & Q)

o
ow IHEA T v R DEAE B84 A4S 9l
> =

J
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i
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o
_O,L
&
e
_o|lg
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2
==}
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4
30,
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57, DEACIA ol§st Ameld HEHE @AMl glon zde
olgt AFARe] FAH 9F7t EFHe] e 4 DEA B
R7 WA auE EgsA "okel A4, 2015).

AR, DEA o] ZH= 2Rl E4o| 7]elgt §o]m = DEAL: Ay
49l ags Bndo|nz 1 7842 9]z B7hE DMUe st
et A it gl A sto] A o Tkt
3], 2008).

YA, DEAS mele ¥ DMUS dald =4
A Se DMU 27F 2740k A= 2kabel oA, DEAS

J‘.: )
i)
r [¢]
ol
o
ril
do
f
)
N

w2z uhdo] ohd H|mZze] WS o]Ldle] HRAS =5y wERd|
= 44 (extreme point)e o8t 7|HolBg ZH A AE oE 4+ 3
Al H|BSA 7ol BR FAA ZHd AFo] of#eH 44|, DEA= F4
a4 B AEE0 5 Wol vtgste] aedes SAY B¢ a8 A2 A
=2 7ol floem & 4HE He &40 BrF At Bolasst 4=
S84 5 DMUS| o] ©2 9= deniEts], 2008).
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24 iR

A fRg 27}

QYA §45

5

7] 9

3

g A7leAde B2

qES

o

o wetd TR

FATHENES], 2008).

o)

o
N

o~

A

A7 o
Dt Zo] 3]

A

Ly

(b} RS

(4]

(a) CRS

9| A

=N

_ o

210,

o

Lo

2L,

<) DRS

O

29 A%

=0l EH(CRS:Constant Return to Scale)& &

e Aoz Jno o

SUsH 37t
REEREE

ted

]

o] olof HZ

o
iy

S

7}

B

S}
=

(HF9E3], 2008).
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S

FTAA S AT (DRS: Decreasing Return to Scale) 2= AR AE FA

o AFEEol olo] HEste] Faste BE ol At
ot 5] A" B AEAGAAE BsiA= B9

| st A =l dit =<lo] A eh(Erts], 2008).

A5 (RS Increasing Return to Scale)2 ZE AAAQAE FA
7t Al AFEFo] ol HlEste o FTlshe Afolw 7
ZHAR ] wtet Zdst, dEst Foll o8 Aol meAel &
| Hefdor F7KEd 4k et ol A% Rl die &
olo] A|Fgtrh(Hrmts], 2008).

AEH(CRSZ Be 7do]l A Rz FHL e o A
ol AMdHom FZobdet A, AR Aofxd Fo= s NE7
PE2 FAY g FJHA] skl = Zo] FAo|rhHEs], 2008).

TRSAZPAVRS) A%E AWsh7l #lstel CRS DEA RYe] s
Adisten) BE 9Bl AR edEA Rofe el
CRSEH2 7l&=4 ATE) ol GgASEALte]l 7FsstH

AOU}&'WR )= é-ﬂ“éﬂﬂ faid= CRS AFALGH Al st
24 A WAl JhestH 254 Az

a9

o] Ag

N

ﬂJ

[o

i%@?_ Z1gel fARE Z719] 71s #HxnE] gide s Mz A

5ot tch(Banker et al, 1984).

CCR EolA S4H 3842 2o a8y 7led a&/ido] 294

Aolmz CCR R ZEH G849 & BCC & &

de] o2 WeH 2o 884 2
%0| %EAOU}B%O]E}E 7Hed ‘TH 71

rﬂ

rUIO o
-
o
30
o
=g
K
1o
fol
o
ox,
Mo
N,

842 CRS 714 7]*%4 as ﬂﬂr VRS 7}1; 7]%&4 84 Aol2HH

T & 4 %len CCR gy BCC RYozHH 3t 8847 o|E Hig

o= %E 84 4 JRS5oS EEShHE A2 APlstH (E 1) CCR¥
o

EE}(‘#‘E‘J@, 2008).
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(% 1> CCRT} BCC n3Fol a4

=)

Hielo 2 10 §8A4

T &4 08
e
CCR | @8A . #4748 a4 TR asyos R
(TE)
A
T
7 .
BCC | o - FRELY + &5 7led gl
T84
(PTE)
n
TR A% YA THRSele] Prkr|E
j=1
594 i
T &% 7leH w8 + e 584
(SE) O
+57)1% | PTE ( SE Aol H|agA
u g
)
anl PTE > SE el Hlaed
W *
A | 3N > 1| Aess doh] 27102 o o Pasks 3¢
j=1
0] n
TEEE T mw | Y =1 | aness sasp) 2402 0 S0 271
(RTS) j=1"
n *
AT | DA <1 | Aaxs 55 L 0 o S A
j=1"

ol

* HPEES] (2008), We= AT AR
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2.5 Network DEA 23

71Z9°] DEA B&
21(DMUs) 2] Atth

HHog HAGH= 3

2 o
It

(linking activity)=& ¥rgstA] Xot= SAE 7122 9

= 71E9 29s {52 FUaAE
T2 AE g4 Z AR oA Fxol4 DMUs W7o 3t tta=
24 old gAl9] ttEE te A FdasEa vy He 29 &5l
s 18 tiAolA AleEo] DMUs9 BHlag&Ao] o dAoA2] H

ey wANA wdstr]7E o3 ol tH(Tone & Tsutsui, 2007).

ol#gt HS 2 st R =Po] Network DEARFO|™M Tone
and Tsutsui (2007)°] 9Jall A7§%¥ Network DEAE Z} ©A|9] &84 %l
oftel At &5 JI7HA] Hrget nygoln WA e AE=ET
oftel 7zt ©Ao Xt ArEEe HFAEEC Y FAEE ARt HA|
GAl9] &4 1t Byo|th( A, 2012).

AA WARZRAAE AR m2AlAE FESH] HW Fdeso] AR
Al avtE oI 4 doem JHY wedt @HO A mEAHAE R

Mo Z2AMAR BAAAN B tH(Charnes et al, 1986; Wang et

rl

A m2gA2E 7 Y ZEAlAgz FEShks AR @8 EHshl
He ZeAlcgR F4E FHE dow A& HEHT Fx, B

EfZ DEA F#x 183l o] & Fx7F Ao3le 949 HESHZ +£,
SoAYENL 72 S0 fev olug FxEL InHow
DEA Fx=tal skl ol2jt YESA DEA Fx& WAz Adts AL
g9-& Y EA DEA 2t §hth(Fare and grosskopf, 2000).

Charnes et al(1986) ©]F UYIE{Z o izt A4+ @Wol o]FojfoH

AukA 9l LﬂEC’Jﬂ DEA H|= Fare and grosskopf(2000)ol4 A7H%]
7 owse] gov] T AjY mEAscl Add FERAM T o m2A
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el o] nimk;«n% 2 BB olgsle] HEAERE A

]_
Aotedl A5d, B, =4, 193 FHA A2 F9 5§Eﬂi T 7+
QJtH(Castelli et al, 2010).
Nerwork DEA®] A4t7bs ek ob&® ol Ao Hoh(Tone and
Tsutsui, 2007; 7A3)%, 2012).

{( k k 1)1» Lq‘}
" Zxk)\k =1,kk), y <§]yw k=1,kk)

j=1 j=1

L) i(z_“X(v( k), (k2o B )

i=1

k) p -
Eé (W (pok), (pRH-E ) A EE)
ko) — Y z““x.(v (k.q), (g2 =& )
7—1 !
(k) Zz”x kyq)), (k=] AFEE)

j=1

YA =1 Vk),Azlzo(wc)

j=1

Tone and Tsutsui(2007) 1714 A" &= Division kol t-&ot= Al7IHE
(intensity vector)o]il wiz|e} o] AeF = ZA’“—IL 7P o]

(VRS)S UEI+&= AlefkxdolH Ak stoA] EUAEM 4= 25 &
H(slack) e A8t T HsF (non-oriented) Network DEA R &2 ofg
Aab e (8%, 2012).
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* . k=1 k \i=1
=min
p - N
Ew 1__ ES"’O/yT’O
k=1 Tx \i=1
subject to

koo,
Ew = 1,wk >0
k=1
ah =2 N+ sb 7 (k=1,kk),
v =y N =it (k=1,kK),
eX' =1 (k=1,kk),
No>0,507 =0,58" >0,

0
Skh) \h — (kh) \k

o

Tone and Tsutsui(2007)2 7|4 K = Division® <, m,=Div k &
Q49 4 4 _ Div k AHZQ49] 4o]1  , = non-oriented DMU,Q] A
AFZE&4 (overall efficiency)o]™ o]mj T=1%1 A% Fo3 A5l

Z]
=P
A AA mgidol aed ol & 4 Uth(HIA, 2012).

- 31 -



2.6 MPIE o]83 884 &4

Malmquist Productivity Index(MPD+&= & 84 AHAF9 I7HES

=
=
Bt Wwoz MPL £3 PWe 53 PUFSE IS dn ALY
=
2
i

i
o
=
o
o
—
=
~
—
Ne)
O
~
N—

Bkt £45t7] 1ol WHALE A 4(Malmquist Index: MDE 45t

7
&2 dFoldE 20109~2015971A] dist dfule] 434 diste] A4 ®s}
Hom MIS| A4S thzo A (e AuCd=, 20155 274=t 2016).

M($t+l,yt+17l’t,yt)

(o]

Dix'y') D' yh)

Dt(xtJrl’ytJrl) D(f+1(xt+17yt+l) 1/2
X (2)

1/2
Dat+l(xt+1’yt+1) Dt(xt+1’yt+1) Dt(mt’yt) /
- ) (3)

o
D(f(xt,yt) Dt+l(xt+1’yt+1) D(f+1($t,yt

= Ef ficiency Change (EC) X Technical Change (TC)

M Fole 7 71kl AAA Aol
7FE Agolal Mty et yt) <10, ¢ Al HIsH t+1 Aol A4t
AAs9SE Qulste A(2)e] MI= A(3)x Zo] Eagd & & T
(3)9] =2 ¢ AFT t+1 A Atolol fe]e] DMUZF o Ao H]s
H7d M (production frontier) ©2HE duh} 7MI7RE=AE EdSH=

S(efficiency change:EC)& S45tH QEXRO LT Al F 7| A
x L

BAt7)2 WSt ABARA Wit ojE A 7]odst=rtE 9 7tst
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“&(technical change: TC)& S5tz Zo|th (&3}, 2016).

ECet TCO Ho2 Foid 4 lom dutzo= ECe F 739 2
°]ERH(CRS) Y 7e&rwolA a& HEe Hricte AL=24 EBCO> 1°]8d
t Aol Hlste] t+1 AlollA A4t of & ¢ 7HRltte A2 9u
sh= ZAor Ai7ed] Hd aades Iecske AR A ae4
FA 8} (catching—up effect)7} WA TH= A= oneh(F%

0

o] FE+=
3}, 2016).

Wiz Eo< 102t ¢ Aol Hlsh t+1 AlFHOA A4 MAgdeR
ol el "olxA Hit= e
= 5% FHans o5 9 A4
7HsE A Fol s A WA
st z|g=o|tk(dhats], 2008; 7S}, 2016).

21(3)¢] EC= A4t o] A &4 a& W5 (Pure Efficiency Change:
PEC)T R &-& WX (Scale Efficiency Change:SEC)2 2 Hsjd 4 glo

10

Dﬂ o] = #te] Fol o) ECE AXFSI PECE FR4A7FH(VRS)Q] 7)<

oA DMU7Zl &&4 mEHolo] duiyt HIP=AE 4ok W
SECx= DMUZ} t29 AAE ol Ax FARUSAE SHTrHHEmEs],
2008; 7=}, 2016).

DH—l t+17 t+1
poe Do @y )

D!(z',y")
_ D%/;’;( t+17yt+l) Dé;%;( H]7yt+1)><Df/RS(xt,yt) (4)

X
DVRS(xtyyt) DORS( t’yt)thVJ[;;'(xt+l7yt+l)

Hrdo] TCe t Aol HIste] t+1 AIF7HA] & 713 Ato]9] 7]& 3 9 F
@749 Wt = aaFQl WA ot o]Fe] ofFA A HskE o]
H=AE SHote A==z TCe ARAAd0] ¥ AsEd) = sdt &+
dFor o B2 AeEs & 5 Qe 7ol iOW—L—Fﬂ ol 71%1E(TC
> H
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< W=thETEE], 2008; 278} 2016).
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2.7 ds71d AYAT 24

DEAE oistr]she] Hrtof AHG3gE =] A+=2E Ahn, Arnold, Chanes
&Cooper(1990), Ahn & Seiford(1993), Cyrii & Green(1988), Johnes(1996)
Sol glon] o] ATEe FEAHCE uAele] topd FANES wefs
of WsaE é% =A% Aolrt(e] 54, 2013).

Network SE84RILS o] &5t FeJAd+#2=w =

=

st AF+ZAT
AR AHoly e 4GS A9 =Ee2 712% two-stage 1TRE
ARt Ag-E0] YIEQIA DEAS] 7P B2 HlE= AHAIstaL lom AA T
1009] <toll B 238 FolA FEAIAHS 2 zkE 227] 239 ans A

TFotlen o] Ao 23 dFE A=Y —’F@ﬂ FAR F-Eske F A
o] ZEAAR BASIHTHWang et al. 1997; 7345, 2015).

{r e

o
o

mlo]Z 21 307 o] Fe Pt A7) aade Ao 1
A= E AR HE SHAZEPIEME Alss ARESHAL 29A ofl A
Aol FYEel HA AEEE d SHE ARESIsleH whef FolEo] 57t
St SHINER A FrFel ey SHIES 290l BYER
ALgSHH A2 ZHASHH(Sexton and Lewis, 2003 734, 2015).

a8y FHAES Bote] & ZRAAE A4sts FHC two - stageA]
ARL FTof| obA AREAL glom ol dAFEi= g FHIAMECl A

A ZeAAef & WA ZEAAE AESHE two-stage 7| EFALHOR
8848 439 tHChen et al. 2010: AR, 2015).

Network B-&HRY-S o]&e tieked a&4d dA+7F A5t AdHo]”]
ol sfele] DEAE &85 dist d4E Adqd+= &8stien W&
Sl gEdas s

Stern et al,(1993) DEAE &-8sto] o} dfshs A|QJet 4719 ©a} of
stof tiste] 2170 okrtel madde 9 = JH&
WEFgFOR St AFEHeE AH], AFew, U 4 ohte] A
7 8 AAstleH A1ANE BH ARV tietolA] HRas Aok

of met Hl-g= Eol7] Hste] AAIStATH(e]F4A. 2013).
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Tor
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Tor
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il

g5l o 19954d 7|&E 5 o
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64%=2 YEFFEIL 0.9~0.95 Ato]

=
1

o] 0.95~1.00A}0]

5t

3%°]1. 0.69]

-
—

L 6%°]92™ 0.6~0.84}0]

11%°]a1 0.8~0.85 Alo]
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S
)

qo=z

Iy
(Abbott et al, 2003; A=, 2011).
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DEAR Y} Malmquist HH-S
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Flegg et al, (2004)
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2. 2014).
o] 41980 ~1981,

FdThel Ay

A5

1992

Feaset A7 2 2

|~1993A7}HA]

oju

7] 1980¥d~1981d B4 0.859 o]gle

o 19819~1982" |87 0.868 ©3x 1982d~1983d w72 0.870
olglerm 1990¥9~1991¥d J-&/4-2 0917 olgler 1991¥9~1992¥9 &&4

= 0.916 o]al 1992¥9~1993d FT&42 0.9160=

ATH(Flegg et al, 2004; ©]ZAl. 2014).

tlorl, azan 4y An =
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stel 16

2 o

DEARES E3F 2|4 HAr

o
—

George et al,(2010)

StATHelF4. 2013).

frhe 2z AA

S

8

DEAR

S
-

Kuah et al,(2011)

s
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a1y

BE A4, 47

A7 AL

. 2014).

Al
4

Fet (o] A

LR

=
=

1980 ~1981dof|A  1992~1993H  7|7t9]

o o

St
ol

4570 = of

S|
oy

uld

Aoz

ki

7

=
o

1980 ~1981d3} 19921~1993d 7|7+ &<t 51.5%

HtHKuah et al, 20115 ©o]z{24]. 2014).

o
-

2007@oA 2009@7}#A] AT

sfef] gt

37709 o

i

- 37 -



&

7t Au] B

FREHCTA 2], 2014).
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5ol

2071 of

S
—

o]
S

e
DEAR Gl A

S}
ol

o] 1674
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T2 B4 Ech(Tzeremes et al, 2011; o]A &, 2014).
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W Zle 9 R Hmeo AV Qe oz By wEo] A9

72.5%019 71&8%12 42.5%, FRa10] 30%2] HlEggo] WAE A
A EQE = iﬁf‘c A AT G A, 1993).

=ulelA distr|e] ag&d 4 EAol DEAZIHo] ZAAHoR A&
7] AERE AL orefa] 9](1998)= DEAHWS ARgste] Iudishe
ez Ad 5E4S Briold FYHSE 14 5, Ad £ 29,
0174H1 7124 W& *J%%#—‘:— SHRAY &, disked 4, ATH], =1

&, Aga FE AR elFd, 2013).

d7d3ts HW DEAE %%%0}04 =4l 7770 digtks dider wsFA
BP0 ATFAH BPCR olEsto] tiet It A aE&des EAstien o

AT Y A WRATe TS we FARYT AT FA ®
B7} stgon wed ANERA ARA RS WA ¥ ARARS B stoct

(o]F4, 2015).

o] glold: HELA @e dstel 4@sl meAelglort, hEEel
dgeto] mhe HmEAel Zeg A Holon] fato] 4§ Pxe] W
284 Ao, diote] x4 2 et oju} jspEYe] fiol wE &g
g Aolet A3 FR| G2 TEA Aol I BAstgon BT 2
3} Apgeste] Fgejstrct agAoln A7 HopjAt Bupdiste] gl
giste] B2 BRALS BAT o7t gt ek wg, A7 F Hopl4 &
5 wagd Aom BAHgon wel Yot oifm wjste] w&A
QAo BAHUHIHA 9, 1998),

DEAZ o83 Fu] shhd a&Avl 3 A Satiete] e a7
A ohhE tgoR DEAS o84 thaket agd W/hE AAstel 7 ahs
o 29 AEIet BAEE FEsa ol et AL AAsHor Feiu

T w8HA, =
st HUste= A4 stv(el+<, 2013)

A7 2aE EE Mt e well &) 2le 1470 stake dide
2 ot dxe 584 WUHE AAS o7 7HA] 7HE AlgE| o] wE
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agido]l dtirt A ANAEEA Asote tigte2 D-A-6, D-A-11

o] glem olg EAF HW AA, D-A-62 20104 7|&H E&A4

(TE)} <=4 71 2 @A PTE)e] 0.7840]9ot 2011def| 7]&4 =

SATET &4 71&8 agidol 0868 A% dtglon, 20129~2014

Gz 7]1&A g‘% J(TE)T} <4 71&d 784°] 0.808~0.9722 A&

—_

stgom 20159e] @&Aol “I'z N&How FEAC A5 e o
gtolt,

E4, D-A-112 20108 7]&4 S&84(TE¥ &5 7|&4
(PTE)°o] 0.918~1 o]gloi}t 2011del| 7]&d a&4(TE)I &4
a84o]l 0.926~12 ArE stgom 20128~201587H7] 7%
(TE)T &4 71€d G840 “I"2A4 6d A 7t AA ZEA0]
£X 02 AFeet istoldt.

fol
o,

ol N
Mo o
ox 1%

A,
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(E 9) A71R tisk VRS-Y|EY3T DEA &84 E427

DMU 20104 20119 2012
TE PTE SE TE PTE SE TE PTE SE
D-A-1 1 1 1 0.907 0.907 1 0.871 0.871 1
D-A-2 0.782 0.805 0971 0.685 0.685 1 0.754 0.754 1
D-A-3 0.971 1 0.977 0.829 0.829 1 0.779 0.779 1
D-A-4 0.864 1 0.864 0.805 1 0.805 0.874 0.874 1
D-A-5 0.698 0.698 1 0.713 0.713 1 0.728 0.728 1
D-A-6 0.785 0.785 1 0.868 0.881 0.985 0.808 0.827 0.978
D-A-7 0913 0.954 0.956 0.882 0.974 0.906 0.828 0.828 1
D-A-8 0.731 0.748 0.977 0.663 0.663 1 0.623 0.623 1
D-A-9 0.746 0.884 0.844 1 1 1 1 1 1
D-A-10 0.822 0.883 0.931 0.687 1 0.687 0.771 0.771 1
D-A-11 0918 1 0918 0.926 1 0.926 1 1 1
D-A-12 0.897 1 0.897 0.963 1 0.963 0.947 1 0.947
D-A-13 0.291 0.291 1 0.222 0.222 1 0.254 0.254 1
D-A-14 0.904 0.904 1 0.710 0.710 1 0.720 0.720 1
D-A-15 1 1 1 1 1 1 1 1 1
D-A-16 0.618 0.636 0972 0.605 0.621 0.975 0.595 1 0.595
D-A-17 0.720 0.720 1 0.587 0.587 1 0.760 0.760 1
D-A-18 1 1 1 1 1 1 1 1 1
D-A-19 0.990 1 0.990 0.915 0.921 0.994 0.933 1 0.933
D-A-20 0.568 0.568 1 0.605 0.605 1 0.689 0.689 1
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(E 9) A7F% dist VRS-UIE|T DEA 884 EX4x

20134 20143 20154

DMU TE PTE SE TE PTE SE TE PTE SE
D-A-1 0.865 0.865 1 0.889 0.897 0.992 0.828 0.828 1
D-A-2 0.720 0.720 1 0.551 0.551 1 0.501 0.501 1
D-A-3 0.823 0.823 1 0.842 0.842 1 0.854 0.863 0.990
D-A—4 0.738 1 0.738 0.716 0.716 1 0.772 0.772 1
D-A-5 0.763 0.763 1 0.784 0.784 1 0.687 0.695 0.989
D-A-6 0.968 1 0.968 0.973 1 0.973 1 1 1
D-A-7 0.874 1 0.874 0.868 0.868 1 0.959 0.981 0.978
D-A-8 0.536 0.536 1 0.564 0.564 1 0.371 0.387 0.958
D-A-9 1 1 1 0.840 0.937 0.897 1 1 1
D-A-10 0.825 1 0.825 0.888 1 0.888 0.780 0.780 1
D-A-11 1 1 1 1 1 1 1 1 1
D-A-12 0.786 0.786 1 0.857 0.864 0.992 0.817 0.817 1
D-A-13 0.343 0.354 0.967 0.308 0.308 1 0.413 1 0.413
D-A-14 0.673 0.673 1 0.667 0.667 1 0.775 0.811 0.955
D-A-15 1 1 1 1 1 1 1 1 1
D-A-16 0.677 1 0.677 0.716 1 0.716 0.805 1 0.805
D-A-17 0.672 0.672 1 0.612 0.612 1 0.662 0.662 1
D-A-18 1 1 1 1 1 1 1 1 1
D-A-19 0.905 1 0.905 0.858 0.940 0.913 0.951 0.954 0.997
D-A-20 0.702 0.702 1 0.639 0.639 1 0.708 0.708 1
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4112 A7% 98t VRS-YJEYA DEA 23] g 24

1) A7R st VRS-UHIEYA DEA Ha e A7R 2070 o
oS FTHHor FEAGfHW VRS 249 A&HOBEH A" BE4
(ME)o] A 7|7te] AAAM & diste D-A-11, D-A-15 D-A-18 3
N2 BEAENY AdEez  HEE&AQ dig2 D-A-2, D-A-§,
D-A-13 3712 EA %}

At o2 Network DEA 2dfigk(overall efficiency) = 29 &&4(OE)
A" 8&4dME)= a7t 7HestH & 9AE dZ2AA F

B9 7FEA 7 AT AA 5842 A Hdo] oflet 74 ©@A 9
£=3 = Aoz oE #g2 7K & JdHCHAEE, 2015 Kao and
Hwang, 2008; %73}, 2016).

(E 10y &5FR tfst VRS-YEQIT DEA Edf 3=
&4 OBDETE= mHAY 2&4dME)9] &
1370019, oA"Y e84 ME)EtE 24 a84(0F) #
NE EAE

X

o

o
/l(;)] =

o

B>
=2
N
o,
_?L
B o Ae

(B 10) &7R fst VRS- EQZ DEA B3] gt dxd g84 24

T THAE BEHME)S] Za] 719 29 Z&4(OF) e 719l
& 137} 77

20109 2] D-A-2= Network DEA°|A 0.8059] Zre 71214 = Qe
<9 ®FEAHOEB2 “I"olf oAy E&84HME)-2 0.805=2 EA =AUl

D-A-72 Network DEA°IA 0.954¢] gt 7127 & g 29 §84
(OE)2 "I"olH wiAlg ma4d (ME)2 0.9542 2A= 3.
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olr] mAY Z-&4 (ME)-Z 0.8832 A=t

olg &9 TEAOB2 d=2sit Y mEAHME)S Haol 718t
of @&/do] Yol ZAow FEAL 4 glom 2011¥] D-A-7, 20144
of D-A-12, 20159d¢] D-A-3, D-A-5, D-A-14 T°] &9 Z&4
(OB gostyt mHAlYg a&dMB) A4 7I/Iste] aa&iol ¥ A

o7 FHEAUH.

2 A" E8AAME)2 ‘1ol  2da&4(OE)2 08812 £AE]
201294 0.8279] Fe ZHAAl H 92 A" 2E&4(ME)
“170]9 £9884(0F)L 0.8272 EA =H9id, ol niAy

(ME)2 §840] ot &9 FAEAHOE) ol 7]dste] &840]

_"
ofxl ZAor FEAE

20119 D-A-192 Network DEA°IA 0.9219] = 7HXA = €<l
2 A" 2840E2 “1"on 9aed (ME)Z 09212 24 =S
I, 2013de]l D-A-13,  20149ell  D-A-1, D-A-12, 201599
D-A-8& 29 =&4(0F) oW mH" m&dME)2 =it &
d BEH(OF) faol 7IQlste] &4l H2 Aoz Z4=H
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(B 11> 273% st VRS-YIEY 3 DEA E3a) 7+

MU 20104 20119 2012
VRS OE ME VRS OE ME VRS OE

D-A-1 1 1 1 0.907 0.958 0.947 0.871 0.955
D-A-2 0.805 1 0.805 0.685 0.966 0.709 0.754 0.861
D-A-3 1 1 1 0.829 0.963 0.861 0.779 0.910
D-A-4 1 1 1 1 1 1 0.874 0.995
D-A-5 0.698 0.861 0.810 0.713 0.880 0.811 0.728 0.861
D-A-6 0.785 0.816 0.962 0.881 0.881 1 0.827 0.827
D-A-7 0.954 1 0.954 0.974 1 0.974 0.828 0.950
D-A-8 0.748 0.748 1 0.663 0.696 0.953 0.623 0.623
D-A-9 0.884 1 0.884 1 1 1 1 1
D-A-10 0.883 1 0.883 1 1 1 0.771 0.941
D-A-11 1 1 1 1 1 1 1 1
D-A-12 1 1 1 1 1 1 1 1
D-A-13 0.291 0.358 0.814 0.222 0.320 0.695 0.254 0.312
D-A-14 0.904 0.922 0.981 0.710 0.885 0.803 0.720 0.896
D-A-15 1 1 1 1 1 1 1 1
D-A-16 0.636 1 0.636 0.621 1 0.621 1 1
D-A-17 0.720 0.901 0.799 0.587 0.861 0.681 0.760 0.880
D-A-18 1 1 1 1 1 1 1 1
D-A-19 1 1 1 0.921 0.921 1 1 1
D-A-20 0.568 0.878 0.646 0.605 0.879 0.688 0.689 0.856
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(FE 11) &R gist VRS-HIEYZ DEA E3) Z(A%)

20134 20149 20154
DMU VRS OE ME VRS OE ME VRS OE ME
D-A-1 0.865 0917 0.944 0.897 0.897 1 0.828 0.925 0.895
D-A-2 0.720 0.967 0.745 0.551 0.773 0.712 0.501 0.567 0.884
D-A-3 0.823 0.961 0.856 0.842 0.921 0914 0.863 1 0.863
D-A-4 1 1 1 0.716 0.958 0.747 0.772 0.989 0.780
D-A-5 0.763 0918 0.832 0.784 0.827 0.948 0.695 1 0.695
D-A-6 1 1 1 1 1 1 1 1 1
D-A-7 1 1 1 0.868 0.946 0917 0.981 1 0.981
D-A-8 0.536 0.591 0.906 0.564 0.622 0.907 0.387 0.387 1
D-A-9 1 1 1 0.937 1 0.937 1 1 1
D-A-10 1 1 1 1 1 1 0.780 0.955 0.817
D-A-11 1 1 1 1 1 1 1 1 1
D-A-12 0.786 0.857 0.917 0.864 0.864 1 0.817 0.949 0.861
D-A-13 0.354 0.354 1 0.308 0.320 0.963 1 1 1
D-A-14 0.673 0.967 0.696 0.667 0.939 0.711 0.811 1 0.811
D-A-15 1 1 1 1 1 1 1 1 1
D-A-16 1 1 1 1 1 1 1 1 1
D-A-17 0.672 0.972 0.692 0.612 0.904 0.677 0.662 0.988 0.670
D-A-18 1 1 1 1 1 1 1 1 1
D-A-19 1 1 1 0.940 1 0.940 0.954 1 0.954
D-A-20 0.702 0.861 0.815 0.639 0.819 0.780 0.708 0.924 0.766
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4113 A&+tR fjst YEHT DEA FQddet 9 4SR5 24

(E 13)o]4 AXE HEA DEA #45 7|¥te=z 2070 ek S84
oz RAFHE /¥ DMUER H|g89 YlS B4 g84o] A 7|3t
of 244 =& diske D-A-11, D-A-15, D-A-18 3712 BEALgl1 A
Hoz Hag&Ael gk D-A-8, D-A-13, D-A-14 3712 EA=EUY
oFAH7L 717ko] Zaetoll wheba Yobx|= dishk2 D-A-40]
th7b Z13to] Zagde] whebAd EoiAl= tigk2 D-C-162 &4

o,
AT HE fol

O

& AlFHes BEASHA 4HEE BZ(output shortage) @2 <IgF H|§
= % 37H°]D“1 AR, D-A-28 HW¥ 201089 AE WA &
AAduwed FHgo] EyttE= ¢glov FHX|(projection)ef H]S]
83.41%%}t -,JHEQJ 19.50%7F F&sto] ddjidoer vggdoz 2

AFEE BZ(output shortage) © 2 QIS H|G-&& o7 HrlE At

=4, D-A-95 HW 20109 ZA-gol wAAE sEEm A
S50l EFth= glov HxEAY] Hlof HohES 11.60%2 HAES]
19.36%7F F=stal AA|, D-A-102 HW 201089 AHSol= WAAA
SHEW Agdud FHEo £ drhe glley ZHA|] Hlsf Ae+E
=

11.69%%} HAES 11.69%7F H=Zste] Ajdoz H|gg&Hoz

dt BAAA BEE TYEH Sugsl Add FUALE gAY
WSET FdEe] davEen wed wEye o7l A ol
W22 AstEolt AYES AU A dstel AFHY W

1I7H2A4 D-A-19= 2011

o
ﬂﬁ%ﬂ AU asol WS ot Aoz agnos

d A9 B
MEjgom x| Hls] wAE FEES 63.90%9F F7F T
APuY stHEL 861%TE FEUUtE BAgo] Ajzor nlagror
wAEe] Btz dsto] Wl g&Z o HFriE It
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S ge L 4 °‘°fﬂ I R E A,
2191 Alwq Sugo] 24 5 AL @—301 "aghe AAsha 9k

= 20109~20114 BAAE g mﬂ% .80 Relatris glom
AR AUBL 4E HEo] WSt gobd w4l “I7olglort 2014
Hofli=

4.35%F F9 =

20159 AiHog Hggor BAEo] AEE HEog Q7 HES
Hog grpEglon] WA StEEN Hdue StEEo] Folvrtet Flet
20 HYES AE o] WSt 73to] Auete] wheba m&Ado] wot
Ae ALz Z4=3H.

g&ido] "oyt 71zte] Aatete] webM EobAl= D-A-162 201049
Ay FHRE2 F84d0] woub wAAE FEE2 12641%%8 71
FAEIA FQ] Hrpz EAHACH e 81.94%% HAES 36.40%
7b BESte] iAo HlEgHos Prise] FyttE Qlste] Hla
oz HrtESlow 2012d~201587k4] FIriel AERZo] A
SHAl @il m&/Jo] “I'=A 7)Rte] Auete] wEbA F&Ado] woMAE
Zor EAHH

D-A-132 A5tR gt & @&/do] @& digtogA 2010do] wAAAE
FHg2 179.52%%5 71 BN Btz 24Hglon ES
89.34%%t FYES 18.59%7F FFsto] Jidor HGE&AoR HIriEo]
FATtE Qlsto] HlgeH oz HIIESI

2012d~2014d712] FdTrrel AEH=o] AEH o7 vHssHA FA = A
om 201590 Fdyfrel AEREo] WA Al aasdo] "I'rA F4

l%.l

% otgom Yele BAS) Hu 20109~20149 wWAAA SHg A9
o FEgo| Eojuriet stEN HYEY AEREL AHHO
om 7P} He JFe A= 24v FYEC] 20149 76%14 20159
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(E 13) A5t% ofsh YESQT DEA Tttt 9 AFeRs BA

2010 2011
Eoly AT Eoly AFEHE
DMU EA}/\]QT HJJ":]'Z{ e : U —|— E/\V\ }é"r av‘q"ﬂfﬂ Céﬂg : ET —u~
SH&(%) 2;;%(“7;) =) HE=) SH-2(%) i;_ui‘%(’;o) A=) HE=®)
D-A-1 0 0 0 0 0.662 0.044 0.581 0.053
D-A-2 0 0 0.834 0.195 0.036 0.151 0.796 0.291
D-A-3 0 0 0 0 0.268 0.039 0.699 0.139
D-A-4 0 0 0 0 0 0 0 0
D-A-5 0.161 0.161 0.721 0.190 0.436 0.137 0.742 0.189
D-A-6 0.225 0.225 0.779 0.038 0.298 0.135 0.693 0
D-A-7 0.289 0 0.046 0.046 0.671 0 0.386 0.026
D-A-8 0.337 0.751 0.953 0 0.437 1.846 0.860 0.047
D-A-9 0 0 0.116 0.194 0 0 0 0
D-A-10 0 0 0.117 0.117 0 0 0 0
D-A-11 0 0 0 0 0 0 0 0
D-A-12 0 0 0 0 0 0 0 0
D-A-13 1.795 4.925 0.893 0.186 2.127 4.996 0.903 0.305
D-A-14 0.084 0.084 0.484 0.019 0.589 0.130 0.677 0.197
D-A-15 0 0 0 0 0 0 0 0
D-A-16 1.264 0 0.819 0.364 1.953 0 0.819 0.379
D-A-17 0.554 0.109 0.201 0.201 0.601 0.161 0.319 0.319
D-A-18 0 0 0 0 0 0 0 0
D-A-19 0 0 0 0 0.639 0.086 0 0
D-A-20 0.231 0.138 0.354 0.354 0.248 0.137 0.312 0.312
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(E 13) &R it YE9I3 DEA FYattt 2 AE5EE 24 (A1)

20124 20134
EoEe FETE: =g pETE:
MU agd | Aged ; - aAd | Aand ; -
guge) | Smae | cred | ANED | gue0) | asuwge | TTER | ANED
D-A-1 0.823 0.048 0.713 0.088 0.764 0.091 0.537 0.056
D-A-2 0.161 0.196 0.216 0.125 0.035 0.583 0.280 0.255
D-A-3 0.206 0.098 0.741 0.145 0.044 0.041 0.585 0.144
D-A-4 0.005 0.005 0.783 0.121 0 0 0 0
D-A-5 0.426 0.161 0.861 0.155 0.232 0.089 0.768 0.168
D-A-6 0.284 0.210 0.901 0 0 0 0 0
D-A-7 0.868 0.053 0.685 0.129 0 0 0 0
D-A-8 0.604 1.341 0.531 0 0.691 0.960 1 0.094
D-A-9 0 0 0 0 0 0 0 0
D-A-10 0.063 0.063 0.359 0.180 0 0 0 0
D-A-11 0 0 0 0 0 0 0 0
D-A-12 0 0 0 0 0.166 0.200 0.083 0.083
D-A-13 2.209 3.247 0.324 0.186 1.821 3.588 0.387 0
D-A-14 0.514 0.115 0.861 0.197 0.444 0.035 0.720 0.304
D-A-15 0 0 0 0 0 0 0 0
D-A-16 0 0 0 0 0 0 0 0
D-A-17 0.713 0.136 0.333 0.137 0.444 0.029 0.308 0.308
D-A-18 0 0 0 0 0 0 0 0
D-A-19 0 0 0 0 0 0 0 0
D-A-20 0.394 0.168 0.259 0.195 0.337 0.162 0.207 0.185
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(B 13) &= diet Y EZ DEA £t 9 AERS FAAS)

20144 20154
MU Fduct AERE Tt AEY
WARAA Z]o] 1 ¢ WA A ol 9
ausm | augeo | 1D | WEO | gicw | ause AeEe
D-A-1 0.655 0.115 0.642 0 1.037 0.081 0.105
D-A-2 0.294 0.966 0.391 0.288 0.765 0.765 0.116
D-A-3 0.089 0.086 0.878 0.086 0.162 0 0.137
D-A-4 0.044 0.044 0.702 0.253 0.011 0.011 0.220
D-A-5 0.209 0.209 0.848 0.052 0.183 0 0.305
D-A-6 0 0 0 0 0 0 0
D-A-7 0.354 0.057 0.821 0.083 0.574 0 0.019
D-A-8 0.607 0.618 0.522 0.093 1.582 1.916 0
D-A-9 0.313 0 0.063 0.200 0 0 0
D-A-10 0 0 0 0 0.047 0.047 0.183
D-A-11 0 0 0 0 0 0 0
D-A-12 0.158 0.158 0.550 0 0.076 0.054 0.139
D-A-13 2.122 3.755 0.478 0.037 0 0 0
D-A-14 0.392 0.065 0.821 0.289 0.474 0 0.189
D-A-15 0 0 0 0 0 0 0
D-A-16 0 0 0 0 0 0 0
D-A-17 0.489 0.107 0.512 0.323 0.465 0.012 0.330
D-A-18 0 0 0 0 0 0 0
D-A-19 0.566 0 0.060 0.179 0.260 0 0.046
D-A-20 0.244 0.221 0.512 0.220 0.188 0.082 0.234
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4114 A7 g5 YEYI DEA FFEA

Network B@&4RFE olgste] atm 20/ Hfshe ¥
SiE® 4ffn ot VRS-M[EQIZ DEA &84 2443

o
L2l
iy
lo
Hul

A

agio] =2

gishe D-A-15, D-A-18 2712 BA=EYY Azoz Hagzel gate

D-A-8, D-A-13, D-A-20 37/]& BA=gon g84c] &t ¥ st

gsle tistog D-A-1, D-A-4, D-A-147} Qlom da-gAo] Wit 4
H Asshe giste® D-A-6, D-A-112 2A% I},

o] #x% D-A-8, D-A-13, D-A-20 37/} Histe EAg Ans

Edg 884 FolE drda ZAsglen drd Foles (¥ 5 a4t

2 ofet YES DEA 24 Axdjet Lo Hizupeh &

i

LR 7|ER8ES
1.800
1400
1.200

1.000

ooy |y

0.600 N___‘\
0.400

0.200
0.000

2010 2011 2012 2013 2014 2015 |
~#—D-A-20| 0.568 0.605 0.689 0.702 0.639 0.708
=#=-0D-A-13| 0291 0.222 0.254 0.343 0.308 0.413
~=D-A-8 | 0731 0.663 0.623 0.536 0.564 0371

(1% 5) 272 st YEYD DEA ¥4 Azxcjs}
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sto sl 474 istgos MAHeigen 20159

S AL 3.00001%o0l1 ASHY FARL 32%2 A xﬁa}wﬂ
2 82%2 B tjste] Hlste] YrjHoR He Wolm,

B s AR 2 210%e TR Lamgen 04 A0

29 AYBE 70.1%2 BAHon AN shugol

49019
232.1%= e tfste] Hlste] Jrjgo R e dstelct.

N

o [N

Mo mo o
Kl

(E 14) D-A-8 VRS-H|EQ]Z DEA &84 23 2477

T B 20108 | 20114 | 2012& | 2013@ | 20149 | 20159
TE 0.748 0.663 0.623 0.536 0.564 0.371
g
& PTE 0.748 0.663 0.623 0.536 0.564 0.387
%
SE 0.977 1 1 1 1 0.958
VRS 0.748 0.663 0.623 0.536 0.564 0.387
2
f OE 0.748 0.696 0.623 0.591 0.622 0.387
g
ME 1 0.953 1 0.906 0.907 1
| TAEIE | 3365 43.70 60.4 69.11 60.71 158.24
W | o
=
a | 9 | dAYuy | 7508 184.56 | 134.08 95.98 61.83 191.57
&
2| | AR 95.29 86.02 53.05 100 52.17 78.80
S
k A
= HAAE& 0 473 0 9.38 9.28 0
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E 14> Network DEA ®E&4E EAsto{EWA 20104 7|&34 2&
4 (TB)e] 0.731lo]w <=4 7]&d J&4PTEeo] 0.7482 A XstH
20114 714 BEATETN <5 7184 ZEAYPTE] 0.663=2
2010 ofE] sktetglem 2012¢] 7l&d aed (TEW &5 7|&H
&4 PTE)C] 0.623, 20139 7|&4 &4 (TEY &5 714 &8
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E- 17 F5% gt VRS-HIEQIZ DEA &84 B4 (S
DMU 2010 20114 20124

TE PTE SE TE PTE SE TE PTE SE
D-B-25 0.681 0.681 1 0.749 0.776 0.965 0.742 0.742 1
D-B-26 0.585 0.585 1 0.622 0.622 1 0.719 0.719 1
D-B-27 0.639 0.639 1 0.684 0.684 1 0.731 0.731 1
D-B-28 0.758 0.780 0972 0.634 0.634 1 0.747 0.747 1
D-B-29 0.708 0.708 1 0.798 0.798 1 0.757 0.757 1
D-B-30 0.785 0.860 0.912 0.814 1 0.814 0.857 0.857 1
D-B-31 0.750 0.750 1 0.706 0.706 1 0.725 0.725 1
D-B-32 0.519 0.519 1 0.594 0.594 1 0.619 0.619 1
D-B-33 0.700 0.700 1 0.793 0.793 1 0.803 0.803 1
D-B-34 1 1 1 0.826 0.864 0.956 0.854 1 0.854
D-B-35 0.559 0.559 1 0.575 0.575 1 0.545 0.545 1
D-B-36 0.696 0.759 0.918 0.722 1 0.722 0.751 0.751 1
D-B-37 0.616 0.616 1 0.661 0.661 1 0.708 0.708 1
D-B-38 0.784 0.784 1 0.776 0.776 1 0.843 0.843 1
D-B-39 0.410 0.410 1 0.484 0.484 1 0.423 0.423 1
D-B-40 1 1 1 1 1 1 1 1 1
D-B-41 0.584 0.584 1 0.631 0.631 1 0.677 0.677 1
D-B-42 0.821 1 0.821 0.894 1 0.894 0.832 0.956 0.870
D-B-43 0.649 0.649 1 0.497 0.497 1 0.501 0.501 1
D-B-44 0.681 0.681 1 0.778 0.778 1 0.830 0.830 1
D-B—45 0.697 0.697 1 0.768 0.768 1 0.775 0.775 1
D-B-46 0.604 0.604 1 0.786 0.786 1 0.761 0.761 1
D-B-47 0.715 0.715 1 0.817 0.817 1 0.822 0.822 1
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(T 17 Z7R g5 VRS-YEY T DEA §-84 EAA

DMU 20134d 20144 20154
TE PTE TE PTE TE PTE
D-B-25 0.706 0.706 0.734 0.734 0.721 0.730
D-B-26 0.745 0.745 0.820 0.820 0.707 0.707
D-B-27 0.753 0.753 0.695 0.695 0.840 0.840
D-B-28 0.603 0.603 0.688 0.688 0.668 0.670
D-B-29 0.707 0.707 0.740 0.740 0.701 0.701
D-B-30 0.978 0.978 0.983 0.984 0.947 0.962
D-B-31 0.793 0.793 0.816 0.818 0.920 0.920
D-B-32 0.590 0.590 0.630 0.630 0.632 0.632
D-B-33 0.800 0.817 0.876 0.876 0.867 0.889
D-B-34 0.952 0.952 0.960 0.968 1 1
D-B-35 0.567 0.567 0.613 0.613 0.577 0.571
D-B-36 0.671 0.671 0.642 0.642 0.721 0.759
D-B-37 0.704 0.704 0.853 0.853 0.663 0.663
D-B-38 0.868 0.898 0.867 1 0.842 0.842
D-B-39 0.594 0.594 0.560 0.560 0.582 0.582
D-B-40 1 1 1 1 0.742 0.743
D-B-41 0.708 0.708 0.709 0.709 0.742 0.742
D-B-42 0912 1 0.932 1 1 1
D-B-43 0.563 0.563 0.606 0.606 0.698 0.723
D-B-44 0.798 0.798 0.822 0.822 0.759 0.759
D-B-45 0.771 0.771 0.692 0.692 0.875 0.921
D-B-46 0.786 0.786 0.797 0.797 0.758 0.758
D-B-47 0.824 0.824 0.825 0.825 0.869 0.878
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4122 5% dist VRS-YIE9A DEA E3f g 54

AN

X 19 F% oist VRSZ|§He] HEQIT DEA Eafighs S% 2070 of

°
E4E S Aer oE IS M £
Hwang, 2008; %]7}2}, 2016).

E 18) Fqt% tist VRS 7|4t YEQS DEA Esfigt= 24ste] 2
¥ 28&4OPEt= tAY 84 ME)e] ol 7]QIet Aoz &
< 407e1H mHA" aed(ME)Eu= 29 a&4d(0F) Zae 7]
< 10712 24 =Hlow <& 18) F4FE s VRS-HES

# A= mad YA B Hie Eoh

1
w)
3]
o=

(B 18) F7% oist VRS-UIEZ DEA ®3f 3t 9xd a8y =24

TE g 284 ME) 9] Zraef 719l 29 a84(0F) #ad 719l
W& 407} 107

vy

A" §&4ME) gaef 7|e1gt A2 407024 dEHoz FH /i o
H 201099 D-B-72 Network DEA®|A 0.800¢] Zre 7t
el =9 BBEAHOEL “1"olH mAY &4 (ME)-2 0.800

2] A= 2

2 BALZQY D-B-362 Network DEAOIA 0.7589] #+& 71x]A =
Aol 9 BEAOE)2 “I"olH mAEd 884 (ME)2 07582 £4]
Hoow mA" BEAHME) #Hiol 7IQlste] mE&Ao] @2 Zo=m R
A= et
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D-B-282 Network DEA°|A] 0.7799] Z& 714 d €2 &9 &8
AOE)E “17ol0 oA"g 884 (ME)E 0.7798 B4 =17 D-B-30&
Network DEA°A 0.8609] #t= 7HAA H 92 29 EEHO0B2 “17
ol utAg &4 (ME)2 0.8602 E4 =&t
o= AR 28 ME)S] #Aae 7]0g Aoz
D-B-1, 2014¥ D-B-15, 20159 D-B-1, D-B-2
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+% BE4(OE) #Axol 7IQlste] m&do]l HAast AL TH=A dix
Hog AHEE @ AE EAsHH 201089 D-B-24= Network DEAo|A]
0.7519] & 7IAA | 992 viA"E B84 ME)2 ‘170l &9 a&4
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0.909= w2 oz g4 Heled o= "HAY E&AAMEET:= 29 &
E4(0F) 7ol 7]Qlsto] agido] W2 7oz EAEY
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uAY E84(0F)2 ‘1700 &Ja8d(ME)2 09562 92 7oz
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(E 190 S92 gist VRS-YIEQA DEA &3 2H(AI%)

DMU 20104 2011 20124
VRS OE ME VRS OE ME VRS OE ME

D-B-16 0.520 0.666 0.781 0.592 0.753 0.786 0.610 0.769 0.794
D-B-17 0.623 0.881 0.707 0.615 0.882 0.697 0.709 0.893 0.794
D-B-18 0.661 0.937 0.706 0.723 0.964 0.750 1 1 1

D-B-19 0.687 0.816 0.842 0.709 0.916 0.774 0.835 0.895 0.933
D-B-20 1 1 1 0.972 1 0.972 0.827 0.942 0.878
D-B-21 0.698 0.823 0.848 0.728 0.889 0.819 0.775 0.923 0.839
D-B-22 1 1 1 1 1 1 1 1 1

D-B-23 0.600 0.824 0.728 0.702 0.888 0.791 0.771 0.911 0.847
D-B-24 0.752 0.752 1 0.776 0.805 0.964 0.784 0.882 0.889
D-B-25 0.681 0.860 0.792 0.776 1 0.776 0.742 0.923 0.804
D-B-26 0.585 0.751 0.780 0.622 0.843 0.738 0.719 0.852 0.844
D-B-27 0.639 0.822 0.777 0.684 0.933 0.733 0.731 0.864 0.846
D-B-28 0.780 1 0.780 0.634 0.974 0.651 0.747 0.956 0.782
D-B-29 0.708 0.906 0.781 0.798 0.993 0.804 0.757 0.913 0.830
D-B-30 0.860 1 0.860 1 1 1 0.857 0.984 0.872
D-B-31 0.750 0.789 0.951 0.706 0.835 0.845 0.725 0.829 0.874
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(E 19 9= dig VRS-YEYA DEA B3f ghAl%)

DMU 2010 2011 20124

VRS OE ME VRS OE ME VRS OE ME
D-B-32 0.519 0.686 0.756 0.594 0.750 0.792 0.619 0.746 0.829
D-B-33 0.700 0.828 0.846 0.793 0.889 0.892 0.803 0.912 0.880
D-B-34 1 1 1 0.864 0.864 1 1 1 1
D-B-35 0.559 0.673 0.832 0.575 0.716 0.803 0.545 0.705 0.773
D-B-36 0.759 1 0.759 1 1 1 0.751 0.918 0.818
D-B-37 0.616 0.732 0.841 0.661 0.827 0.799 0.708 0.838 0.845
D-B-38 0.784 0.901 0.871 0.776 0.922 0.842 0.843 0.936 0.900
D-B-39 0.410 0.549 0.748 0.484 0.598 0.810 0.423 0.576 0.735
D-B-40 1 1 1 1 1 1 1 1 1
D-B-41 0.584 0.829 0.705 0.631 0.929 0.679 0.677 0.884 0.766
D-B-42 1 1 1 1 1 1 0.956 0.956 1
D-B-43 0.649 0.665 0.976 0.497 0.576 0.862 0.501 0.563 0.891
D-B-44 0.681 0.771 0.883 0.778 0.903 0.861 0.830 0.905 0.917
D-B-45 0.697 0.857 0.813 0.768 0.984 0.780 0.775 0.887 0.874
D-B-46 0.604 0.742 0.814 0.786 0.853 0.922 0.761 0.909 0.837
D-B-47 0.715 0.814 0.878 0.817 0.867 0.943 0.822 0.882 0.932
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E 19y Z7% tist VRS-YEYA DEA E3d gHAS)

MU 20134 20144 20154¢
VRS OE ME VRS OE ME VRS OE ME
D-B-1 1 1 1 0.761 1 0.761 0.962 1 0.962
D-B-2 0.693 0.891 0.778 0.738 0.964 0.766 0.742 1 0.742
D-B-3 1 1 1 1 1 1 1 1 1
D-B-4 0.788 0.884 0.891 0.738 0.868 0.851 0.676 0.880 0.768
D-B-5 0.599 0.773 0.774 0.659 0.791 0.833 0.711 0.908 0.783
D-B-6 1 1 1 1 1 1 1 1 1
D-B-7 0.872 1 0.872 0.781 0.931 0.839 0.736 1 0.736
D-B-8 1 1 1 1 1 1 1 1 1
D-B-9 0.957 0.967 0.989 0.970 1 0.970 0.855 1 0.855
D-B-10 0.634 0.833 0.762 0.636 0.868 0.733 0.600 0.801 0.749
D-B-11 0.665 0.979 0.679 0.658 0.941 0.699 0.650 0.970 0.671
D-B-12 1 1 1 1 1 1 1 1 1
D-B-13 0.975 0.975 1 0916 0916 1 1 1 1
D-B-14 1 1 1 0.936 1 0.936 0.780 0.967 0.807
D-B-15 1 1 1 0.856 0.894 0.958 0.721 1 0.721
D-B-16 0.518 0.793 0.653 0.587 0.847 0.693 0.615 0.902 0.682
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B 19 Z7% 95t VRS-YEYA DEA E&) ZHAS)

MU 20134 20149 201549
VRS OE ME VRS OE ME VRS OE ME

D-B-17 0.921 0.992 0.929 0.895 0.965 0.928 0.847 1 0.847
D-B-18 1 1 1 0.714 0.911 0.784 0.763 1 0.763
D-B-19 0.827 0.939 0.881 0.759 0.964 0.787 0.798 1 0.798
D-B-20 0.965 1 0.965 0.989 0.989 1 0.906 1 0.906
D-B-21 0.973 1 0.973 0.885 1 0.885 0.970 1 0.970
D-B-22 1 1 1 1 1 1 1 1 1

D-B-23 0.853 0.940 0.908 0913 0.977 0.935 0.934 1 0.934
D-B-24 0.868 0.929 0.934 0.868 0.931 0.932 0.920 1 0.920
D-B-25 0.706 0.965 0.732 0.734 0.991 0.741 0.730 1 0.730
D-B-26 0.745 0.877 0.849 0.820 0.850 0.965 0.707 0.813 0.869
D-B-27 0.753 0.888 0.848 0.695 0.851 0.816 0.840 0.974 0.863
D-B-28 0.603 0.915 0.659 0.688 0.981 0.701 0.670 1 0.670
D-B-29 0.707 0.812 0.870 0.740 0.880 0.841 0.701 0.901 0.779
D-B-30 0.978 0.978 1 0.984 0.984 1 0.962 1 0.962
D-B-31 0.793 0.870 0912 0.818 1 0.818 0.920 0.962 0.956
D-B-32 0.590 0.786 0.751 0.630 0.822 0.767 0.632 0911 0.694
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(B 190 S92 9ist VRS-YIEQT DEA &3 2H(AI%)

MU 20134 2014 20154
VRS OE ME VRS OE ME VRS OE ME

D-B-33 0.817 1 0.817 0.876 0.953 0.919 0.889 1 0.889
D-B-34 0.952 0.970 0.981 0.968 1 0.968 1 1 1

D-B-35 0.567 0.754 0.752 0.613 0.804 0.762 0.577 0.931 0.620
D-B-36 0.671 0.954 0.703 0.642 0.990 0.648 0.759 1 0.759
D-B-37 0.704 0.868 0.811 0.853 0.890 0.958 0.663 0.866 0.766
D-B-38 0.898 1 0.898 1 1 1 0.842 1 0.842
D-B-39 0.594 0.693 0.857 0.560 0.677 0.828 0.582 0.836 0.696
D-B-40 1 1 1 1 1 1 0.743 1 0.743
D-B-41 0.708 0.894 0.791 0.709 0.879 0.807 0.742 0.939 0.790
D-B-42 1 1 1 1 1 1 1 1 1

D-B-43 0.563 0.616 0914 0.606 0.610 0.993 0.723 0.723 1

D-B-44 0.798 0.940 0.849 0.822 0.892 0.922 0.759 0.962 0.789
D-B-45 0.771 0.964 0.800 0.692 0.957 0.723 0.921 1 0.921
D-B-46 0.786 0.938 0.837 0.797 0.885 0.900 0.758 0.960 0.789
D-B-47 0.824 0.940 0.877 0.825 0.931 0.887 0.878 1 0.878
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4123 % dist YEQA DEA Eddtt @ AEdta B4

(E 204 AAE HESAI DEA 245 7
Hog FAGEH 7 DMUE=E H|E&9 ddde 24% 23 8840
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HZ(output shortage) 2RIt HIE&L2 27T7/=A AlRHoR &
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< 3837%WE F7F EAEJY Adud FHES 137.18%%E FHT
& 2

BAElo] =qutttz Qlsje] H]

o <o
+ 20109~20149 WAMAA StEE HMdu Y SHE-Eo] Yt glgle
M stEN HYES AEHEIol TS dobd mE&Aol “1Tolgle
201590l &= WAAE FEe2 gaa4o] ou Adud FHE2 6.99%T
F 59z BYEon AstEe 55.49%et HAAES 25.74%7F H=5t
Fom AdHer HmeHor RHH HEFFHor gt HlggHor
BrtE|glom 7]7te] Augte] wEbd &

sl

om 20128~20149742] Fhafrper AAERSHo] 2AEHOR oA #
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AA

(@)

2 AxS Aoz BAHT
2014dolli= WARAE RS0 Fxlo] 97.348H] H3& 3 o] 0.091 7t
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(B 21 &% Yist YEQ T DEA Fvjct 9 A=ty BAd
20104
AL Eojuht Aznz =9 Az B
TAALA Z] o] 71 <] WAIA]A Z ol <]
5;13](% ;;;;/i) AdE@) | AYE@) ;EQ(OZ) 5;;;) 1B | AUB®)

D-B-1 10.58% 10.58% 22.72% 22.72% 0 0 19.55% 21.51%
D-B-2 23.11% 23.11% 61.31% 25.01% 12.48% 12.48% 70.95% 21.35%
D=3 0 0 0 0 0 0 0 0
D-B-4 62.13% 62.13% 7.18% 2.93% 32.83% 32.83% 49.72% 5.91%
D-B-5 49.57% 55.79% 17.92% 17.92% 38.43% 38.43% 24.98% 24.98%
D-B-6 0 0 0 0 0 0 0 0
D-B-7 6.14% 0 19.91% 19.91% 2.80% 2.80% 24.38% 24.38%
D-B-8 9.22% 9.22% 59.80% 7.64% 3.53% 3.53% 13.12% 6.89%
D-B-9 10.55% 10.55% 14.89% 14.89% 7.43% 7.43% 41.40% 21.41%
D-B-10 34.93% 21.72% 47.15% 38.39% 45.32% 13.63% 37.89% 32.55%
D-B-11 22.65% 22.65% 26.12% 26.12% 13.77% 13.77% 25.17% 25.17%
D-B-12 0 0 0 0 0 0 0 0
D-B-13 13.59% 31.88% 56.63% 0 9.92% 9.92% 48.25% 0
D-B-14 13.53% 13.53% 15.04% 15.04% 14.28% 14.28% 17.75% 17.75%
D-B-15 1.79% 1.79% 41.17% 41.17% 0 0 29.37% 32.29%
D-B-16 50.18% 50.18% 28.39% 21.91% 32.87% 32.87% 29.22% 21.39%
D-B-17 13.52% 24.94% 29.33% 29.33% 13.32% 13.32% 30.26% 30.26%
D-B-18 6.72% 24.27% 29.45% 29.45% 3.78% 11.02% 24.96% 24.96%
D-B-19 22.58% 22.58% 15.77% 15.77% 9.16% 9.16% 22.56% 22.56%
D-B-20 0 0 0 0 0 0 2.76% 20.03%
D-B-21 21.44% 21.44% 15.24% 15.24% 12.49% 12.49% 18.10% 18.10%
D-B-22 0 0 0 0 0 0 0 0
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(B 21 SFR st YIEEQA DEA Syt 9 ks 24 (A1)

20104 20114
AL =q] 3} 0% 5= =q Fi} 2
TAIALA Z] 0] 71 £] WA A 2] o] 71 <]
é}ﬁg(% ﬁj;ﬂ;% 1@ | AAE®) ;E}%‘(;) ;;;% A8 | AYE®)

D-B-23 21.30% 21.30% 27.17% 27.17% 12.67% 12.67% 20.90% 20.90%
D-B-24 33.00% 33.63% 0 0 24.22% 24.22% 3.65% 3.65%
D-B-25 16.34% 16.34% 20.77% 20.77% 0 0 22.36% 22.36%
D-B-26 33.24% 33.24% 33.84% 22.00% 27.42% 18.60% 56.84% 26.22%
D-B-27 21.63% 21.63% 22.33% 22.33% 7.23% 7.23% 26.68% 26.68%
D-B-28 0 0 22.01% 28.61% 17.18% 2.69% 34.85% 34.85%
D-B-29 10.33% 10.33% 67.37% 21.89% 2.55% 0.74% 70.53% 19.59%
D-B-30 0 0 13.99% 28.18% 0 0 0 0
D-B-31 26.76% 26.76% 4.93% 4.93% 19.75% 19.75% 15.48% 15.48%
D-B-32 45.79% 45.79% 24.39% 24.39% 33.26% 33.26% 20.83% 20.83%
D-B-33 20.78% 28.711% 15.43% 15.43% 12.48% 12.48% 10.76% 10.76%
D-B-34 0 0 0 0 15.74% 18.08% 0 0
D-B-35 48.69% 48.69% 16.84% 16.84% 39.57% 39.57% 19.72% 19.72%
D-B-36 28.37% 0 24.14% 24.14% 0 0 0 0
D-B-37 36.56% 36.56% 43.13% 15.86% 20.85% 20.85% 56.57% 20.09%
D-B-38 11.03% 11.03% 12.93% 12.93% 8.46% 8.46% 15.79% 15.79%
D-B-39 82.25% 88.70% 25.21% 25.21% 67.35% 67.35% 19.03% 19.03%
D-B-40 0 0 0 0 0 0 0 0
D-B-41 20.67% 20.67% 29.55% 29.55% 7.63% 7.63% 0N11% 32.11%
D-B-42 0 0 0 0 0 0 0 0
D-B-43 50.35% 220.74% 2.41% 2.41% 73.59% 183.69% 13.79% 13.79%
D-B-44 29.67% 29.67% 32.50% 11.67% 10.71% 10.71% 64.09% 13.86%
D-B-45 16.67% 16.67% 18.70% 18.70% 1.62% 1.62% 38.30% 21.96%
D-B-46 34.70% 34.70% 40.58% 18.58% 17.30% 17.30% 37.62% 7.81%
D-B-47 22.84% 22.84% 12.23% 12.23% 15.38% 15.38% 5.73% 5.73%
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(B 21 % diet EQA DEA T Yot 2 AFEka 24 (A1)

2012 2013¢
=4l g % s DES o =
TAIAIA Z] o] 771 <] TWARAA Z o] 71 <]
s | e | anwe | Aese | golf | SRR asse | agsw
D-B-1 18.91% 19.18% 19.18% 0 0 0 0
D-B-2 13.56% 72.94% 20.20% 12.26% 62.30%
D-B-3 0 0 0 0 0
D-B-4 36.26% 65.25% 22.94% 13.10% 49.58%
D-B-5 40.09% 25.66% 12.25% 29.30% 26.61%
D-B-6 0 0 0 0 0
D-B-7 10.59% 16.41% 16.38% 0 12.83%
D-B-8 7.19% 55.58% 11.91% 0 0
D-B-9 11.29% 67.39% 13.07% 3.40% 64.28%
D-B-10 39.52% 13.71% 44.44% 21.28% 65.09% 20.07% 50 23.82%
D-B-11 8.84% 8.84% 35.14% 20.35% 2.10% 2.10% 32.07% 32.01%
D-B-12 4.271% 4.27% 39.25% 15.35% 0 0 0 0
D-B-13 14.51% 14.51% 80.53% 8.71% 2.56% 2.56% T1.72% 0
D-B-14 32.51% 0 0.83% 5.47% 0 0 0 0
D-B-15 12.16% 12.16% 25.61% 25.67% 0 0 0 0
D-B-16 30.10% 30.10% 52.49% 20.57% 26.06% 26.06% 38.36% 34.74%
D-B-17 11.98% 11.98% 65.68% 20.58% 0.79% 0.79% 1.97% 1.13%
D-B-18 0 0 0 0 0 0 0 0
D-B-19 11.79% 11.79% 40.52% 6.70% 6.54% 6.54% 50.02% 11.90%
D-B-20 6.15% 6.15% 53.04% 12.16% 0 0 3.52% 3.52%
D-B-21 8.34% 8.34% 64.45% 16.08% 0 0 30.41% 2.73%
D-B-22 0 0 0 0 0 0 0 0
D-B-23 9.81% 9.81% 44.12% 15.30% 6.39% 6.39% 32.53% 9.22%
D-B-24 13.41% 13.41% 11.14% 11.14% 7.62% 7.62% 6.57% 6.57%
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(B 21> 3512 et YIE$IA DEA F47ch 9 Asats EA A
2012¢ 20134
. = T = w4 T W =

TAFALA Z] 0] 71 £ WA A 2] o] 71 <]

s | el | see | asse | g8 | SRR aase | seso
D-B-25 8.30% 8.30% 31.38% 19.59% 3.61% 3.61% 26.83% 26.83%
D-B-26 21.56% 17.37% 61.11% 15.64% 17.50% 14.00% 55.95% 15.12%
D-B-27 15.73% 15.73% 45.98% 15.45% 12.62% 12.62% 38.29% 15.16%
D-B-28 10.74% 4.65% 21.78% 21.78% 14.97% 9.29% 34.10% 34.10%
D-B-29 9.56% 9.56% 67.62% 17.01% 23.09% 23.09% 65.95% 12.99%
D-B-30 1.64% 1.64% 12.85% 12.85% 2.27% 2.27% 0 0
D-B-31 20.60% 20.60% 12.62% 13.74% 14.94% 16.69% 8.85% 8.85%
D-B-32 33.96% 33.96% 47.20% 17.07% 21.26% 21.26% 24.91% 24.91%
D-B-33 9.66% 9.66% 66.32% 11.98% 0 0 33.54% 18.33%
D-B-34 0 0 0 0 3.06% 14.87% 1.85% 1.85%
D-B-35 41.94% 41.94% 25.55% 22.68% 32.55% 32.55% 24.83% 24.83%
D-B-36 8.971% 8.97% 60.57% 18.18% 4.83% 4.83% 63.84% 29.711%
D-B-37 19.35% 19.35% 671.55% 15.49% 15.18% 15.18% 50.86% 18.93%
D-B-38 6.79% 6.79% 20.14% 10.03% 0 0 10.15% 10.15%
D-B-39 73.58% 73.58% 62.59% 26.52% 44.24% 44.24% 28.99% 14.29%
D-B-40 0 0 0 0 0 0 0 0
D-B-41 13.13% 13.13% 23.45% 23.45% 16.79% 11.82% 20.89% 20.89%
D-B-42 4.58% 4.58% 40.90% 0 0 0 0 0
D-B-43 71.711% 166.21% 10.88% 10.88% 62.43% 154.42% 8.55% 8.55%
D-B-44 10.48% 10.48% 73.10% 8.27% 6.40% 6.40% 56.80% 15.10%
D-B-45 12.711% 12.11% 64.31% 12.60% 3.75% 3.75% 71.62% 20.02%
D-B-46 10.02% 10.02% 70.40% 16.29% 6.58% 6.58% 06.94% 16.25%
D-B-47 13.35% 13.35% 15.85% 6.80% 6.42% 6.42% 12.32% 12.32%
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(B 21 3512 ofst HIES|A DEA E¢utt 9 AEHs B4 (A%
201449 20154
owy | maA E 55 B N TE 5

aota | gRER | s | mesem | b SRR anse | sese
D-B-1 0 0 23.87% 24.17% 0 0 3.76% 12.31%
D-B-2 3.19% 3.79% 67.30% 23.44% 0 0 65.94% 25.84%
D-B-3 0 0 0 0 0 0 0 0
D-B-4 15.20% 15.20% 35.65% 14.94% 13.67% 13.67% 49.88% 23.16%
D-B-5 26.45% 26.45% 16.68% 16.68% 10.09% 10.09% 21.710% 21.710%
D-B-6 0 0 0 0 0 0 0 0
D-B-7 7.44% 7.44% 16.14% 16.14% 0 0 26.45% 26.45%
D-B-8 0 0 0 0 0 0 0 0
D-B-9 0 0 28.86% 3.03% 0 0 18.55% 14.50%
D-B-10 29.66% 15.15% 62.16% 26.73% 37.14% 24.85% 41.76% 25.08%
D-B-11 6.22% 6.22% 30.06% 30.06% 3.10% 3.10% 32.93% 32.93%
D-B-12 0 0 0 0 0 0 0 0
D-B-13 9.20% 9.97% 38.87% 0 0 0 0 0
D-B-14 0 0 6.36% 19.04% 3.44% 3.44% 19.31% 19.31%
D-B-15 11.88% 11.88% 4.20% 4.20% 0 0.82% 56.41% 21.92%
D-B-16 18.01% 18.01% 34.12% 30.71% 10.83% 10.83% 36.33% 31.79%%
D-B-17 3.67% 3.67% 7.22% 7.22% 0 0 15.28% 15.28%
D-B-18 9.80% 9.80% 69.29% 21.57% 0 4.43% 48.48% 23.66%
D-B-19 3.73% 3.73% 21.29% 21.29% 0 0 20.20% 20.20%
D-B-20 1.11% 1.11% 0 0 0 0 9.43% 9.43%
D-B-21 0 0 30.71% 11.50% 0 0 51.67% 3.04%
D-B-22 0 0 0 0 0 0 0 0
D-B-23 2.35% 2.35% 6.52% 6.52% 0 0 6.56% 6.56%
D-B-24 7.371% 7.37% 6.76% 6.76% 0 0 8.02% 8.02%
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G 21> S oo} =9I DEA SQiic 0 N RAGI)
20143 20159
. = T = w4 T W =
TAFALA Z] 0] 71 £ WA A 2] o] 71 <]

s | el | see | asse | g8 | SRR aase | seso
D-B-25 0.90% 0.90% 25.94% 25.94% 0 0 26.99% 26.99%
D-B-26 17.711% 17.711% 48.25% 3.48% 22.93% 22.93% 57.29% 13.08%
D-B-27 17.53% 17.53% 18.36% 18.36% 2.61% 3.22% 13.72% 13.72%
D-B-28 4.79% 1.95% 33.33% 29.88% 0 0 32.95% 32.95%
D-B-29 13.62% 13.62% 56.87% 15.91% 11.01% 11.01% 79.89% 22.15%
D-B-30 1.66% 1.66% 0 0 0 0 3.83% 3.83%
D-B-31 0 10.45% 18.17% 19.46% 3.97% 3.97% 4.37% 4.31%
D-B-32 21.66% 21.66% 23.32% 23.32% 9.78% 9.78% 30.63% 30.63%
D-B-33 4.88% 4.88% 8.09% 8.09% 0 3.93% 31.52% 11.08%
D-B-34 0 15.44% 3.20% 7.81% 0 0 0 0
D-B-35 24.45% 24.45% 23.75% 23.75% 7.38% 7.38% 38.04% 38.04%
D-B-36 0.97% 0.97% 42.65% 35.22% 0 0 31.71% 24.14%
D-B-37 13.93% 12.36% 55.86% 4.20% 25.21% 15.53% 69.23% 23.39%
D-B-38 0 0 0 0 0.01% 0.01% 15.81% 15.81%
D-B-39 47.76% 47.76% 17.18% 17.18% 19.65% 33.40% 30.39% 30.39%
D-B-40 0 0 0 0 0 6.99% 55.49% 25.74%
D-B-41 13.82% 13.82% 24.84% 19.33% 6.48% 6.48% 21.00% 21.00%
D-B-42 0 0 0 0 0 0 0 0
D-B-43 64.03% 153.67% 0.67% 0.67% 38.371% 137.18% 0 0
D-B-44 12.17% 12.17% 25.10% 7.76% 3.95% 5.20% 37.14% 21.09%
D-B-45 4.53% 4.53% 43.83% 27.66% 0 6.09% 71.05% 7.91%
D-B-46 12.96% 12.96% 39.83% 9.96% 4.15% 4.15% 65.92% 21.07%
D-B-47 7.44% 7.44% 11.31% 11.31% 0 0 12.25% 12.25%
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D-B-162 =gdictez g7/ wrdista 47] distdos mAdEo] gl
om 20154 71& A AYL 7,15099%o]x, AT FLL&L 111%0]
o AYuY FHES Ay 7F 72.6%= EAEHIoH sty AUstEe
5%% €t tjstol| BGle] AtjH o2 A Z5H AN HASS 46.8%F H
A=t

(& 22> D-B-16 VRS-UYIE{|Z DEA ®&4 T 2427

T B 20109 | 20119 2012d 20134 | 20149 20154
TE 0.520 0.592 0.610 0.518 0.587 0.615
&
g PTE 0.520 0.592 0.610 0.518 0.587 0.615
4
SE 1 1 1 1 1 1
VRS 0.520 0.592 0.610 0.518 0.587 0.615
=
ol OE 0.665 0.752 0.768 0.753 0.847 0.902
&
ME 0.780 0.786 0.794 0.653 0.693 0.682
7} WA 50.18 32.87 30.10 26.06 18.01 10.83
=2
H] E
q 4 A 50.18 32.87 30.10 26.06 18.01 10.83
&
= T} ZskE 28.39 29.22 52.49 38.36 34.12 36.33
a1 &
At
= AdE 2191 21.39 20.57 3474 30.71 31.79
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(E 23> D-B-35 VRS-YE9Z DEA &84 23 2447

T = 20109 | 20119 20124 20134 | 20149 2015¢
TE 0.559 0.575 0.545 0.567 0.613 0.577
5
= PTE 0.559 0.575 0.545 0.567 0.613 0.577
4
SE 1 1 1 1 1 1
VRS 0.559 0.575 0.545 0.567 0.613 0.577
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(E 25 Yt oist VRS-HIEQA DEA 884 24

DMU 20104 2011 2012
TE PTE SE TE PTE SE TE PTE SE
D-C-1 0.929899 0.941913 0.987246 0.773204 0.773204 1 0.724888 0.724888 1
D-C-2 0.982538 0.982538 1 1 1 1 0.966179 0.986139 0.979759
D-C-3 0.88259 0.899905 0.98076 0.881176 0.926253 0.951334 0.817072 0.817072 1
D-C-4 0.805023 0.835368 0.963675 0.867576 0.967127 0.897065 0.952425 0.957257 0.994953
D-C-5 0.849772 0.852288 0.997048 0.877072 0.877072 1 0.804585 0.806386 0.997767
D-C-6 0.579447 0.579447 1 0.620911 0.620911 1 0.664768 0.664768 1
D-C-7 0.944999 1 0.944999 0.894325 1 0.894325 1 1 1
D-C-8 0.686149 0.686149 1 0.633221 0.633221 1 0.777677 0.782758 0.993509
D-C-9 0.693038 0.693038 1 0.845467 0.845467 1 0.775717 0.775717 1
D-C-10 1 1 1 1 1 1 0.994633 1 0.994633
D-C-11 0.680326 0.680326 1 0.750099 0.750099 1 0.785678 0.785678 1
D-C-12 0.936807 1 0.936807 0.97198 1 0.97198 1 1 1
D-C-13 1 1 1 0.799124 0.799124 1 0.780527 0.780527 1
D-C-14 0.993258 0.993258 1 1 1 1 0.928511 0.929707 0.998714
D-C-15 0.893326 0.952718 0.93766 0.882444 0.891331 0.990029 0.784517 0.784517 1
D-C-16 0.909523 1 0.909523 0.913533 1 0.913533 0.946347 0.947206 0.999093
D-C-17 0.844588 1 0.844588 0.847709 0.873668 0.970287 0.902765 0.932051 0.968579
D-C-18 0.895456 0.895456 1 0.900403 0.900403 1 0.899048 0.899048 1
D-C-19 0.863066 0.880606 0.980082 0.86927 0.86927 0.999999 0.900956 0.900956 1
D-C-20 0.872965 1 0.872965 0.999015 1 0.999015 0.877163 1 0.877163
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(® 25 dhte ek VRS-HIEID DEA &84 242314
20104 20114 2012
DMU

TE PTE SE TE PTE SE TE PTE SE
D-C-21 0.763011 1 0.763011 0.794236 1 0.794236 0.812708 1 0.812708
D-C-22 0.904714 1 0.904714 0.904661 1 0.904661 0.927679 0.940339 0.986537
D-C-23 0.997555 1 0.997555 0.894046 0.894046 1 0.8593 0.859483 0.999787
D-C-24 1 1 1 1 1 1 1 1 1
D-C-25 0.961661 0.961661 1 0.972528 1 0.972528 0.954948 1 0.954948
D-C-26 0.760141 0.760141 1 0.792147 0.792147 1 0.815008 0.815008 1
D-C-27 0.698209 0.698209 1 0.607835 0.607835 1 0.788761 0.789278 0.999345
D-C-28 0.82361 0.82361 1 0.906767 1 0.906767 0.84717 0.848607 0.998307
D-C-29 0.881727 0.881727 1 1 1 1 1 1 1
D-C-30 0.658355 0.658355 1 0.971223 1 0.971223 1 1 1
D-C-31 0.989005 1 0.989005 0.934528 1 0.934528 1 1 1
D-C-32 0.673161 0.673161 1 0.702558 0.702558 1 0.714543 0.714543 1
D-C-33 0.780203 0.780203 1 0.652979 0.652979 1 0.821578 0.827232 0.993165
D-C-34 0.79767 0.7971 0.999963 0.767239 0.767239 1 0.796574 0.796574 1
D-C-35 0.741786 0.741786 1 0.810279 0.810279 1 0.881886 0.881886 1
D-C-36 0.99185 1 0.99185 0.959624 0.970991 0.988294 0.881207 0.881207 1
D-C-37 0.78845 0.78845 1 0.773622 0.773622 1 0.778486 0.778486 1
D-C-38 0.784815 0.787801 0.99621 0.83023 0.842565 0.98536 0.891128 0.891128 1
D-C-39 0.705892 0.706489 0.999155 0.698472 0.698472 1 0.867431 0.87964 0.98612
D-C-40 0.744329 0.744329 1 0.824809 0.85773 0.961618 0.7889 0.7889 1
D-C-41 0.794625 0.892964 0.889873 0.799185 0.861845 0.927295 0.970249 1 0.970249
D-C-42 0.951829 0.951829 1 1 1 1 0.886097 0.93638 0.946301
D-C-43 0.887611 0.900343 0.985858 0.935324 0.97053 0.963725 0.989932 0.995639 0.994267
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& 25 U+E %% VRS-YEHI DEA B4 BE4Z3HASL)

o 0133 0143 0155

. TE PTE E TE PTE E TE PTE E
D-C-1 0716231 | 0718231 1 0720927 | 0720027 1 0.802737 | 0802737 1
D-C-2 0037016 | 0237016 1 0405559 | 095850 | 093633 | 0.5885d 053075 0.99745
oC-3 052639 | 0525389 1 081475 051475 1 0014836 | 0914335 1
D-C—4 0.M2763 1 0942763 05683 0870286 | 0897718 | 0839166 1 053016
o-C-5 0762303 | 0762303 1 07972 0.8227 0080005 | 0834441 | 083326 | 0.9%3582
C-C6 | 09184 | 0391844 1 0837245 | 0537245 1 0438383 | 0628383 1
o-C-7 0.809141 1 0E%14l | 090036 1 09%03% | 0811354 1 0.911384
o-C-5 072339 | 0723389 1 0.74557 074557 1 05082 0.8082 1
L-C-9 0.76120 076129 1 0767635 | 0767635 1 0.76632 0766325 1
D-C-10 1 1 1 1 1 1 0.986722 1 0985722
D-C-11 | 0733607 | 0733607 1 0737967 | 0748382 | 0988725 0.516% 0817247 | 099885
D-C-12 | 097648 1 0976245 | 0.506923 05738 00912 | 0575185 | 0901689 | 0.970609
D-C-13 | 0542032 | 0934503 | 0901045 | 0798308 | 0798395 1 0775497 | 0775407 1
D-C-14 | 088142 | 0881242 1 0.909654 1 09265 | 088979 | 085326 | 09978
D-C-15 | 081526 | 0515286 1 0877377 | 0877377 1 0893524 | 0897257 | 0.9958%
D-C-16 | 0.821%2 | 0521982 1 0.540511 | 0840511 1 0527303 | 0827383 1
D-C-17 | 0516239 | 0516239 1 080928 | 0809228 1 D.A81553 | 0E91383 1
D-C-18 | 0.016%36 1 0916936 | 0015783 | 0992443 | 0922757 | 0.995394 1 0.9955%
D-C-19 | 0876709 | 0925145 | 0947741 | 0897831 | 0954754 | 0930632 | 0851081 | 0928811 | 0.926501
C-C-20 1 1 1 1 1 1 1 1 1
D-C-21 | 040172 1 0849172 | 0830511 | 0908204 | 091445 0.85525 1 086525
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E 25 YR tist VRS-YIEQT DEA G4 EXATHAL)

20104 2011 2012
DMU
TE PTE SE TE PTE SE TE PTE SE
D-C-22 0.740841 0.753698 0.982941 0.690942 0.724054 0.954269 0.759436 0.759436 1
D-C-23 0.791199 0.791199 1 0.844045 0.844045 1 0.752983 0.752983 1
D-C-24 1 1 1 0.972909 1 0.972909 1 1 1
D-C-25 0.990838 1 0.990838 0.961289 0.969074 0.991967 0.906633 0.906633 1
D-C-26 0.765966 0.765966 1 0.762955 0.762955 1 0.763374 0.763374 1
D-C-27 0.710355 0.710355 1 0.676781 0.676781 1 0.7302 0.7302 1
D-C-28 0.776218 0.776218 1 0.742198 0.742198 1 0.791971 0.791971 1
D-C-29 0.893617 0.918458 0.972954 1 1 1 1 1 1
D-C-30 1 1 1 0.953739 0.99517 0.958368 1 1 1
D-C-31 1 1 1 1 1 1 1 1 1
D-C-32 0.671117 0.671117 1 0.748395 0.748395 1 0.688389 0.688389 1
D-C-33 0.774678 0.782666 0.989794 0.7367317 0.741808 0.993164 0.714922 0.714922 1
D-C-34 0.892034 0.892034 1 1 1 1 0.90995 0.915647 0.993778
D-C-35 0.852994 0.852994 1 0.917808 0.957131 0.958915 0.805227 0.807475 0.997215
D-C-36 0.892884 0.892884 1 0.917088 0.922002 0.99467 0.966339 0.977774 0.988305
D-C-37 0.775526 0.775526 1 0.717056 0.717056 1 0.797561 0.797561 1
D-C-38 0.895724 1 0.895724 0.890362 1 0.890362 0.889048 1 0.889048
D-C-39 0.803919 0.803919 1 0.7543 0.760589 0.991731 0.803614 0.803623 0.999989
D-C-40 0.823637 0.823637 1 0.811905 0.811905 1 0.759098 0.759098 1
D-C-41 0.845397 0.845397 1 0.881827 0.925626 0.952682 0.904417 0.904417 1
D-C-42 0.907426 0.907426 1 0.889188 0.889188 1 1 1 1
D-C-43 0.967457 1 0.967457 1 1 1 0.984716 1 0.984716
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(B 27> o9t dist VRS-YELY 3 DEA E3) 3t

PMU 20109 20114 2012

VRS OE ME VRS OE ME VRS OE ME
D-C-1 0.942 1 0.942 0.773 0.898 0.861 0.725 0.813 0.891
D-C-2 0.983 0.988 0.994 1 1 1 0.986 0.986 1
D-C-3 0.900 1 0.900 0.926 1 0.926 0.817 0.944 0.865
D-C-4 0.835 1 0.835 0.967 1 0.967 0.957 1 0.957
D-C-5 0.852 1 0.852 0.877 0.929 0.945 0.806 0.806 1
D-C-6 0.579 0.744 0.778 0.621 0.688 0.902 0.665 0.737 0.902
D-C-7 1 1 1 1 1 1 1 1 1
D-C-8 0.686 0.748 0.918 0.633 0.710 0.892 0.783 0.783 1
D-C-9 0.693 0.879 0.789 0.845 0.926 0.913 0.776 0.935 0.829
D-C-10 1 1 1 1 1 1 1 1 1
D-C-11 0.680 0.831 0.819 0.750 0.884 0.849 0.786 0.852 0.922
D-C-12 1 1 1 1 1 1 1 1 1
D-C-13 1 1 1 0.799 0.814 0.982 0.781 0.842 0.927
D-C-14 0.993 0.997 0.996 1 1 1 0.930 1 0.930
D-C-15 0.953 1 0.953 0.891 1 0.891 0.785 0.796 0.986
D-C-16 1 1 1 1 1 1 0.947 1 0.947
D-C-17 1 1 1 0.874 1 0.874 0.932 1 0.932
D-C-18 0.895 0.957 0.936 0.900 0.941 0.957 0.899 0.950 0.946
D-C-19 0.881 1 0.881 0.869 1 0.869 0.901 0.953 0.945
D-C-20 1 1 1 1 1 1 1 1 1
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(E 27) R dist VRS-HIEY A DEA £3) gHAL)

DMU 2010 20114 2012
VRS OE ME VRS OE ME VRS OE ME
D-C-21 1 1 1 1 1 1 1 1 1
D-C-22 1 1 1 1 1 1 0.940 1 0.940
D-C-23 1 1 1 0.894 0.997 0.897 0.859 0.859 1
D-C-24 1 1 1 1 1 1 1 1 1
D-C-25 0.962 0.966 0.995 1 1 1 1 1 1
D-C-26 0.760 0.843 0.902 0.792 0.922 0.859 0.815 0.941 0.867
D-C-27 0.698 0.962 0.726 0.608 0.826 0.736 0.789 0.789 1
D-C-28 0.824 0.873 0.944 1 1 1 0.849 0.849 1
D-C-29 0.882 0.971 0.908 1 1 1 1 1 1
D-C-30 0.658 0.675 0.976 1 1 1 1 1 1
D-C-31 1 1 1 1 1 1 1 1 1
D-C-32 0.673 0.796 0.846 0.703 0.841 0.835 0.715 0.744 0.960
D-C-33 0.780 0.800 0.975 0.653 0.847 0.771 0.827 0.827 1
D-C-34 0.798 1 0.798 0.767 0913 0.840 0.797 0.951 0.838
D-C-35 0.742 0.985 0.753 0.810 0.916 0.884 0.882 0.976 0.904
D-C-36 1 1 1 0.971 1 0.971 0.881 0.896 0.983
D-C-37 0.788 0.942 0.837 0.774 0.908 0.852 0.778 0.923 0.844
D-C-38 0.788 1 0.788 0.843 1 0.843 0.891 0.920 0.968
D-C-39 0.706 1 0.706 0.698 0.970 0.720 0.880 0.880 1
D-C-40 0.744 0.800 0.930 0.858 0.858 1 0.789 0.827 0.954
D-C-41 0.893 1 0.893 0.862 1 0.862 1 1 1
D-C-42 0.952 0.986 0.965 1 1 1 0.936 0.936 1
D-C-43 0.900 1 0.900 0.971 1 0.971 0.996 1 0.996
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(% 27) tit2 et VRS-HIE$IZ DEA &3l gh(Al%)

2013¢ 20149 20159
MU VRS OE ME VRS OE ME VRS OE ME
D-C-1 0.716 0.792 0.904 0.721 0.793 0.909 0.803 0.821 0.978
D-C-2 0.937 0.958 0.978 0.967 1 0.967 0.891 1 0.891
D-C-3 0.826 0.937 0.882 0.815 0.968 0.842 0.915 0.983 0.930
D-C-4 1 1 1 0.870 1 0.870 1 1 1
D-C-5 0.762 0.927 0.822 0.823 1 0.823 0.836 1 0.836
D-C-6 0.592 0.789 0.750 0.637 0.889 0.717 0.638 0.893 0.715
D-C-7 1 1 1 1 1 1 1 1 1
D-C-8 0.723 0.871 0.831 0.746 0.954 0.781 0.808 0.924 0.875
D-C-9 0.761 0.875 0.870 0.768 0.953 0.805 0.766 0.888 0.863
D-C-10 1 1 1 1 1 1 1 1 1
D-C-11 0.736 0.878 0.837 0.746 1 0.746 0.817 1 0.817
D-C-12 1 1 1 0.874 1 0.874 0.902 1 0.902
D-C-13 0.935 0.935 1 0.798 0.801 0.996 0.775 0.776 1
D-C-14 0.881 0.985 0.894 1 1 1 0.853 1 0.853
D-C-15 0.815 0.833 0.979 0.877 0.893 0.982 0.897 0.897 1
D-C-16 0.822 0.964 0.852 0.841 0.963 0.873 0.827 0.942 0.879
D-C-17 0.816 0.999 0.817 0.809 0.967 0.837 0.892 0.990 0.900
D-C-18 1 1 1 0.992 1 0.992 1 1 1
D-C-19 0.925 1 0.925 0.965 1 0.965 0.929 1 0.929
D-C-20 1 1 1 1 1 1 1 1 1
D-C-21 1 1 1 0.908 0.908 1 1 1 1
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(E 27) R dist VRS-HIEY A DEA £3) gHAL)

DMU 2013¢ 2014 201549
VRS OE ME VRS OE ME VRS OE ME
D-C-22 0.754 1 0.754 0.724 1 0.724 0.759 0.960 0.791
D-C-23 0.791 0.894 0.885 0.844 0.900 0.938 0.753 0.824 0914
D-C-24 1 1 1 1 1 1 1 1 1
D-C-25 1 1 1 0.969 1 0.969 0.907 0.982 0.923
D-C-26 0.766 0.889 0.862 0.763 0.972 0.785 0.763 0.909 0.840
D-C-27 0.710 0.799 0.889 0.677 0.783 0.865 0.730 0.856 0.853
D-C-28 0.776 0.811 0.957 0.742 0.860 0.863 0.792 0.881 0.899
D-C-29 0.918 1 0.918 1 1 1 1 1 1
D-C-30 1 1 1 0.995 1 0.995 1 1 1
D-C-31 1 1 1 1 1 1 1 1 1
D-C-32 0.671 0.908 0.739 0.748 0.936 0.800 0.688 0.882 0.781
D-C-33 0.783 1 0.783 0.742 1 0.742 0.715 0.986 0.725
D-C-34 0.892 0.953 0.936 1 1 1 0916 1 0.916
D-C-35 0.853 0.972 0.877 0.957 1 0.957 0.807 1 0.807
D-C-36 0.893 0.934 0.956 0.922 1 0.922 0.978 0.978 1
D-C-37 0.776 0.931 0.833 0.717 0.954 0.751 0.798 0.934 0.854
D-C-38 1 1 1 1 1 1 1 1 1
D-C-39 0.804 0971 0.828 0.761 1 0.761 0.804 1 0.804
D-C-40 0.824 0.827 0.996 0.812 0.921 0.882 0.759 0.819 0.927
D-C-41 0.845 0971 0.870 0.926 1 0.926 0.904 0.975 0.927
D-C-42 0.907 0.948 0.957 0.889 0.992 0.897 1 1 1
D-C-43 1 1 1 1 1 1 1 1 1
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(B 28°lA AXE HESLA DEA £4& 7|vrez 7id DMUE=R
H 50 d9s EA% Adtelm mg&Ao] A It ZAAAN &2 Higt
2 D-C-7, D-C-20, D-C-21, D-C-24, D-C-31 5702 EA=Y]
H8-&2¢l gjstke D-C-5, D-C-23, D-C-27 3712 2A =]t

2 ARAor REAMse] HW 201089 D-C-19] Aol wAMA]
A grRgN Hdud SEEo Ryt glod HaEA|(projection)ol]
Hloff MotEe 21.17%¢ HAES] 581%7F BFste] Aides Hag
Hog HAHro] AEFE HZ(output shortage) 2= QIgH H|GE&FHo=R
H7E] ATt

D-C-12 7Z%°l= 201437} 2015\ WARAA StHET Adwd SH

o] B9 Aot glglen ExXe] Hs] 201449 AsHES 12.62%9 HA
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o7 HEEHoR BANo] AEE HHO2 Qloto] HG&H o2 HItE])
om D-C-3, D-C-4, D-C-15 D-C-19, D-C-41, D-C-439]
20108 %o D-C-2, D-C-34, D-C-35, D-C-397} 2015"¢] AdiA
o8 HEEHoR FAHo AEFE EFOo=R Qlote] HFgEAHoR It
= ATt

201299 D-C-279] ALol= AstEd HAELS Ax BEHo]

s
@or diiHes 7 aoz FAElon] FxAje] Hs) WAL SHEE

26.70%%H3 71 EYHAY ALY FEEL 76.73%%F
Ao ddidor HlgeHor FAEo Bd¥ttz <lste] Hag4

o= BrtE ek

2012d9] D-C-289] Aol XstET HHYES A& FSEo] HAsH]
ot ddider agHor HriEglom Exzo] v WAAE FHEL
17.84%%F 71 BT HAduwd RS2 21.12%%E, itz &2
Mejo] Aoz vagHor HriEo] FQirtr <lote] H|gEHoR
HyrlEglom, 201280 D-C-33, D-C-39,D-C-42 37§17} 20144dol=
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G 29 gw et YEAD DEA EQiit @ AERE 245
20109 20114
.- e 4z 5a %4l Tt 4E 5a
et | TR aas age | 0t | RERE | ame A%
D-C-1 0 0 21.17% 5.81% 11.41% 11.41% 13.86% 13.86%
D-C-2 46.64% 1.18% 0.59% 0.59% 0 0 0 0
D-C-3 0 0 52.86% 10.01% 0 3. 7% 35.42% 7.37%
D-C-4 0 0 56.93% 16.46% 0 0 38.56% 3.29%
D-C-5 3.93% 0 14.77% 14.77% 7.70% 7.70% 5.54% 5.54%
D-C-6 34.33% 39.32% 22.16% 22.16% 45.25% 45.25% 15.18% 9.81%
D-C-7 0 0 0 0 0 0 0 0
D-C-8 39.68% 33.771% 8.21% 8.21% 40.94% 40.94% 10.76% 10.76%
D-C-9 23.09% 13.82% 21.12% 21.12% 8.02% 8.02% 25.54% 8.67%
D-C-10 0 0 0 0 0 0 0 0
D-C-11 20.37% 20.37% 20.59% 18.11% 13.14% 13.14% 21.16% 15.14%
D-C-12 0 0 0 0 0 0 0 0
D-C-13 0 0 0 0 22.83% 22.83% 30.33% 1.85%
D-C-14 0.31% 0.31% 38.75% 0.37% 0 0 0 0
D-C-15 0 0 4.73% 4.73% 0 26.48% 10.87% 10.87%
D-C-16 0 0 0 0 0 0 0 0
D-C-17 0 0 0 0 0 0 55.31% 12.63%
D-C-18 11.83% 4.50% 6.42% 6.42% 6.28% 6.28% 4.30% 4.30%
D-C-19 0 0 11.94% 11.94% 0 0 13.07% 13.07%
D-C-20 0 0 0 0 0 0 0 0
D-C-21 0 0 0 0 0 0 0 0
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@ 29 R det MEYD DEA ST W AERE BT
20109 2011
9 At e T =Y At e RE

bMU WAAA ZaCIRnA 25h2 295 wAHAA A 2|5t HAE
Q’E :—_,E L= HE @'_E ;—,E =3 HE

D-C-22 0 0 0 0 0 0 0 0
D-C-23 0 0 0 0 0.32% 106.93% 32.61% 10.31%

D-C-24 0 0 0 0 0 0 0 0

D-C-25 11.92% 3.51% 0.46% 0.46% 0 0 0 0
D-C-26 20.37% 18.69% 9.78% 9.78% 8.47% 8.47% 14.07% 14.07%
D-C-27 3.99% 103.28% 21.39% 21.39% 21.12% 109.93% 26.38% 26.38%

D-C-28 14.58% 14.58% 25.93% 5.63% 0 0 0 0

D-C-29 8.62% 2.98% 9.20% 9.20% 0 0 0 0

D-C-30 48.17% 48.17% 8.98% 2.45% 0 0 0 0

D-C-31 0 0 0 0 0 0 0 0
D-C-32 37.58% 25.10% 15.38% 15.38% 18.88% 18.88% 16.48% 16.48%
D-C-33 24.97% 32.60% 2.50% 2.50% 18.00% 21.62% 22.95% 22.95%
D-C-34 0 9.62% 65.77% 20.23% 9.51% 9.51% 57.15% 15.98%
D-C-35 1.49% 9.03% 42.72% 24.72% 9.11% 9.11% 38.38% 11.59%
D-C-36 0 0 0 0 0 20.20% 2.90% 2.90%
D-C-37 6.21% 6.21% 60.23% 16.26% 10.10% 10.10% 51.53% 14.82%
D-C-38 1.51% 0 21.22% 21.22% 0 0 15.74% 17.07%
D-C-39 0 8.51% 29.35% 29.35% 3.05% 6.07% 28.03% 29.66%

D-C-40 24.96% 24.96% 10.15% 6.99% 16.59% 16.59% 16.69% 0
D-C-41 0 0 10.70% 18.46% 0 0 13.82% 13.82%

D-C-42 19.00% 1.37% 3.51% 3.51% 0 0 0 0
D-C-43 0 0 14.02% 9.97% 0 13.73% 12.09% 2.95%

- 156 -



(& 29 iR o MESIL DEA AT B AHERE EAATHAL)
20124 20134
.- 2o vt 0% 5= £l vt A% 5=
O (e} o

ﬂ;}f @;Et 155 4% Eg‘f @Lj‘f A5ts A9
D-C-1 22.94% 22.94% 30.11% 10.88% 26.24% 26.24% 32.10% 9.58%
D-C-2 4.48% 1.41% 0 0 4.36% 4.36% 2.21% 2.21%
D-C-3 5.89% 5.89% 38.42% 13.48% 6.76% 6.76% 32.40% 11.78%
D-C-4 0 0 6.09% 4.27% 0 0 0 0
D-C-5 24.01% 24.01% 0 0 7.84% 7.84% 17.79% 17.79%
D-C-6 35.68% 35.68% 9.81% 9.81% 26.79% 26.79% 24.96% 24.96%
D-C-7 0 0 0 0 0 0 0 0
D-C-8 27.75% 27.75% 0 0 14.85% 14.85% 16.92% 16.92%
D-C-9 6.90% 6.90% 30.26% 17.08% 14.25% 14.25% 42.30% 13.02%
D-C-10 0 0 0 0 0 0 0 0
D-C-11 17.33% 17.33% 7.82% 7.82% 13.83% 13.83% 16.26% 16.26%
D-C-12 0 0 0 0 0 0 0 0
D-C-13 18.77% 18.77% 7.29% 7.29% 7.01% 7.01% 47.41% 0
D-C-14 0 0 44.68% 7.03% 1.49% 1.49% 54.66% 10.56%
D-C-15 25.67% 25.67% 1.41% 1.41% 20.07% 20.07% 2.10% 2.10%
D-C-16 0 0 5.28% 5.28% 3.71% 11.96% 18.29% 14.75%
D-C-17 0 0 60.42% 6.79% 0.08% 0.08% 62.42% 18.31%
D-C-18 5.26% 5.26% 5.37% 5.37% 0 0 0 0
D-C-19 4.90% 4.90% 5.49% 5.49% 0 0 7.49% 7.49%
D-C-20 0 0 0 0 0 0 0 0
D-C-21 0 0 0 0 0 0 0 0
D-C-22 0 0 42.65% 5.97% 0 0 24.63% 24.63%
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E 29 R diet YEYA DEA B3ttt 2 AFERS 2420 (A1%)

2012¢ 20134
EE] 4z 2% =9 et B2 2%
DMU
v [ e | e [ ogee | w2 [ muse |l [ e
Q’E Q,’E il HE 7’—1]'_“?_ Q’E e HE
D-C-23 16.35% 79.41% 0 0 11.89% 95.81% 34.15% 11.48%
D-C-24 0 0 0 0 0 0 0 0
D-C-25 0 0 0 0 0 0 0 0
D-C-26 6.32% 6.32% 13.35% 13.35% 12.52% 12.52% 14.96% 13.81%
D-C-27 26.70% 76.713% 0 0 25.08% 93.32% 17.07% 11.15%
D-C-28 17.84% 21.12% 0 0 23.25% 23.25% 22.02% 4.33%
D-C-29 0 0 0 0 0 0 8.15% 22.92%
D-C-30 0 0 0 0 0 0 0 0
D-C-31 0 0 0 0 0 0 0 0
D-C-32 34.39% 34.39% 3.97% 3.97% 10.19% 10.19% 26.05% 26.05%
D-C-33 20.89% 20.89% 0 0 0 0 21.73% 21.73%
D-C-34 5.17% 5.17% 26.56% 16.22% 4.89% 4.89% 54.07% 6.43%
D-C-35 2.46% 2.46% 25.45% 9.65% 2.86% 2.86% 20.73% 12.26%
D-C-36 11.57% 11.57% 1.68% 1.68% 7.06% 7.06% 4.41% 4.41%
D-C-37 8.36% 8.36% 40.08% 15.64% 7.37% 1.37% 55.03% 16.74%
D-C-38 8.68% 8.68% 3.15% 3.15% 0 0 0 0
D-C-39 13.68% 13.68% 0 0 2.95% 2.95% 17.24% 17.24%
D-C-40 20.90% 20.90% 5.03% 4.62% 20.95% 20.95% 10.76% 0.38%
D-C-41 0 0 0 0 2.94% 2.94% 16.81% 12.97%
D-C-42 6.79% 6.79% 0 0 5.49% 5.49% 4.28% 4.28%
D-C-43 0 0 0.44% 0.44% 0 0 0 0
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GE 29 thiE oot YIS DEA RaTh 9 AERE BAATGIS
20149 20154
£ Tt REREES] E9] i} REREES
bMU AP AT o o LA A . o
B st Fe1e=1 HdE s et Feie= HA9s
D-C-1 26.11% 26.11% 9.08% 9.08% 21.86% 21.86% 41.69% 2.18%
D-C-2 0 0 3.30% 3.30% 0 0 10.93% 10.93%
D-C-3 3.35% 3.35% 15.80% 15.80% 1.71% 1.71% 49.61% 6.95%
D-C-4 0 5.15% 45.26% 12.97% 0 0 0 0
D-C-5 0 0 17.73% 17.73% 6.34% 0 16.44% 16.44%
D-C-6 12.44% 12.44% 28.35% 28.35% 11.96% 11.95% 28.53% 28.53%
D-C-7 0 0 0 0 0 0 0 0
D-C-8 4.80% 4.80% 21.86% 21.86% 8.21% 8.21% 12.54% 12.54%
D-C-9 6.66% 4.89% 19.48% 19.48% 12.68% 12.68% 29.40% 13.65%
D-C-10 0 0 0 0 0 0 0 0
D-C-11 0 0 25.36% 25.36% 0 0 18.28% 18.28%
D-C-12 0 0 12.62% 12.62% 0 0 9.83% 9.83%
D-C-13 24.77% 25.26% 0.39% 0.39% 28.89% 28.89% 9.93% 0.05%
D-C-14 0 0 0 0 0 0 30.78% 14.66%
D-C-15 11.98% 11.98% 1.76% 1.76% 11.45% 11.45% 3.69% 0
D-C-16 3.83% 11.23% 12.73% 12.73% 6.20% 6.20% 37.65% 12.13%
D-C-17 3.39% 3.39% 38.51% 16.33% 0.98% 0.98% 61.68% 9.97%
D-C-18 0 0 0.76% 0.76% 0 0 0 0
D-C-19 0 0 3.52% 3.52% 0 0 7.07% 8.76%
D-C-20 0 0 0 0 0 0 0 0
D-C-21 10.11% 24.34% 0 0 0 0 0 0
D-C-22 0 0 27.59% 27.59% 4.13% 4.13% 36.53% 20.92%
D-C-23 11.10% 99.20% 6.23% 6.23% 21.35% 78.31% 37.27% 8.63%
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E 29 disfi dish YEYA DEA Fda 2 AEF < E487HS)
20144 20154

DMU =9 A A FEE Y A A HEE

WAESE | Adadets ks HAdE WA | A st ks AdE
D-C-24 0 0 0 0 0 0 0 0
D-C-25 38.06% 0 3.09% 3.09% 41.31% 1.85% 7.66% 7.66%
D-C-26 2.81% 2.81% 21.52% 21.52% 9.98% 9.98% 16.05% 16.05%
D-C-27 21.19% 94.22% 13.51% 13.51% 16.85% 81.31% 51.82% 14.67%
D-C-28 16.30% 16.30% 13.68% 13.68% 13.56% 13.56% 53.80% 10.06%
D-C-29 0 0 0 0 0 0 0 0
D-C-30 15.25% 0 0.48% 0.48% 0 0 0 0
D-C-31 0 0 0 0 0 0 0 0
D-C-32 6.87% 6.87% 20.02% 20.02% 13.41% 13.41% 21.93% 21.93%
D-C-33 0 0 25.82% 25.82% 1.45% 1.45% 21.41% 21.41%
D-C-34 0 0 0 0 0 0 36.90% 8.44%
D-C-35 0 0 4.29% 4.29% 0 0 19.25% 19.25%
D-C-36 0 0 7.80% 7.80% 2.21% 2.21% 9.56% 0
D-C-37 4.719% 4.79% 24.86% 24.86% 7.11% 7.11% 57.64% 14.57%
D-C-38 0 0 0 0 0 0 0 0
D-C-39 0 0 23.94% 23.94% 0 0 19.64% 19.64%
D-C-40 8.58% 8.58% 11.85% 11.85% 22.10% 22.10% 7.31% 7.31%
D-C-41 0 0 7.44% 7.44% 2.55% 2.55% 7.25% 7.25%
D-C-42 0.82% 0.82% 10.35% 10.35% 0 0 0 0
D-C-43 0 0 0 0 0 0 0 0

- 160 -



4134 YR ofst YIES)T DEA ZEEA

K
ogl,
o
@

sto] 437 W= sk VRS-HIEY=
HH g&4do] A 7|7t AAA HPH =2 o

jgte D-C-6, D-C-27, D-C-32 3712 &

2 At HRHog Aol Wtk D-C-§,
D-C-11, D-C-18. D-C-20, D-C-30, D-C-340|s @g&A4o] =gttt
7t HAHor dopxle tighe D-C-13, D-C-222 EAE o AF W
&2 (O™ 13) 2 s vEYA BAAT Az ofsh dfke o
A B dpel 2t

2 /15528y

2.500

7 300 &_-m___—f""hﬁﬁ-f“—m_
1.500 l'——l"""’.—\'. - —u

1.000

0500 e -+ .o - -

0.000
2010 2011 2012 2013 2014 2015

=—ir=D-C-32| 0.673 0.703 0715 0671 0.748 0.688
=f=0-C-27| 0.698 0.608 0.789 0710 0.677 0730
=t D-C-0 0579 0621 0.665 0592 0.637 0.638

19 13) Y72 dist YEQZ DEA B4 Az dstdst

- 161 -



D-C-6& =¥distez 137 gadistat 107) Histgor HAseiglon
20159 71 3 A9 20,0000970]1 YA 8004Foln Ay

SYES 116%°1H st Fg=td]&S 3 1%0lth. Mdu Y dH-E2 A7
A 71Z 82.34%°]H, St ATEL 9.2%0|H YA FHAEL 42.8%=2 B
SR
(% 30 D-C-6 VRS-U[E$]3 DEA &84 3 BA47
F B 20108 | 20119 | 2012¢ | 20134 | 20149 | 20154
TE 0.579 0.621 0.665 0592 | 0.637 0.638
5
& PTE 0.579 0.621 0.665 0922 | 0.637 0.638
A
SE 1 1 1 1 1 1
VRS 0.579 0.621 0.665 0592 | 0.637 0.638
=2
3] OF 0.744 0.688 0.737 0.789 | 0.889 0.893
4
ME 0.778 0.902 0.902 0.750 | 0.717 0.715
A 34330 | 45.05% | 35.68% | 26.79% | 12.44% | 11.96%
_Tq- —‘Z]'l‘i . 0 . o . 0 . o . ° . )
o}
H] l'E_ pakel]
5 o el 3932% | 4525% | 35.68% | 26.79% | 12.44% | 11.95%
L
&
= g | A& | 2216% | 1518% | 981% | 24.96% | 2835% | 28.53%
Al A
A
Z | AAe | 216% | 981% | 981% | 24.96% | 28.35% | 28.53%

- 162 -



# 30> o= oIt Network DEA §-84 ZAyE HW o] \'41@94
& 2Astel EH 20108~201597H] &&/de] 0
ow = st FollA BE&Ao] E2 ke %@*H“E}

20108 714 88X (TEY &4 71424 a4 (PTE)°] 0.5792 %3}
M 20118~20124¢ 7|&3 S84(TE)T <4 71&3 5840 0.620~0.664
2 ggdol o ApohAwt AdHor Axg £E& fASoH,
2013¥0= G840l 0.5918 tASHESEY 2015¥0le 7144 a4
(TE) <4 714 a&4PTEo] 0.6382 H¥txo=z gg4o]l 74
=2 1 es g £

20109¢] Network DEA 1 A 0.5799] e 7HAA B 99e uiAY a8
AME)& 0.778°]H 29 E%*é(OE)O 0.7442 BAEQT 2011d] 0.621
o g 7HAA ¥ ¥l mHA" 84 (ME)-2 0.9020|H 9884 (0F)
2 0.6882 EAHAY 20139~20159 uHAE a&AMEY &9 &4
(OB)gkol 0.592~0.6652 w2d FgHoz HH ol upAg &
7 29 a&4(0F)°] & ﬂlz‘oﬂ Hlofo] & vhe 7oz HAEQIt

F 30> iR st Network DEA Z3bo] o]t H]g-82] ol tjste]
2 TE(VRS)E HEzog HAsle] HH 20100 WAMAA 3HH-89]
7ol 100.4963d] =& 7t thH] 1.3433 vHE Zi}E o] 34.33% WHE ThEY
o] 9lv, AYuwg stH-go] FEdHo] 60.0772 B% Zk thH] 1.39329HF %
pEjo] 39.32% WHE HTHRESQ] Hojglom ZohE FFo] 11.5623%0d], =

Zk ohE] 0.7783 WHE BE Slo], 22.16%F AR Hglon, FUES E
Zk oiH] 0.7783 ¥HE 22.16% WHE 9tAAtE Hof gl

0.9, lilil
T
a
\1
O
=
\S)
ro
fin})
il
H:l

201199 wWAAE FEg 9 AJduY FEgo] 6~10% STk
42.25%= IHEQoz yegon gtE, HAUES wa4Ee AL
T~11% #43t] 9.81%~11.58% ®E&A &S Hol1 gloed, 20124
ol WAKA ZEE 9 Hdwd StEgo] 10% #HASHe] 35.68%= i}
OEdeos yeyton gHE, HAES w4tz EAVE 6% Aot

o] 9.81% &84 & Holil it}

N

k>

- 163 -



20139 WAAA StH-g 9 M FHEo] 9% AT 26.79%E
WpEQoz yHepgon stE, HFES AAAE0 EAZE 11% St
2496% BEA o< Holil glow 2014¥0) WAAAE SEE E AW
 SH o] 14% FAste] 12.44%2 MR oz Yegton stsE, Y
B B}AAZO] BAY 4% Z7Yeto] 28.35% ERA 5L Hola 9t

20150 HMdmel FARRE 58 Holil glom WARAA gH =
o] 135.452091d] 23 gt tiH] 0.1243F Z7=o] 11.96% & Hohe
Hojdn Q. HMAduwY FHEgol EoJHo]l 73827191d] Hx Fh o]
1.1243%Fg ZE]o] 11.95% 9haE TR Holglow ZstELd FgFol
12.7004<1el] =3 Ft oiH] 0.71659H3 B-Esto] 28.53% THE HALE =9l
o Holglow FHAEL EJHo] 65.316891d =& gt tiv] 0.7165 T
FZotH 28.53% RHE BAaAbE EHolgle Ao=m EAE
Aubg o=z 20108~2015W7H4 WA g 9 AGud FHEO
TR HstE ¥ HUES HAAES EAZE MAEXR] dotA &

dol =2 Higol wiste] A&H o W2 e FHiE Holil it

ok

1)

o
lo

i)
o

08

ﬂ_? 3§ K

G_E —_

a5

04 —

03 —

02 —¢
01 [—

oAU 2010 2011 2012 2013 2014 2015
mD-C-6| 0579 0621 0.665 0.592 0.637 0.638

(19 14) D-C-6 VRS-YEYZ DEA a4 17

=

- 164 -



deRog Fgbote] B 20109~201597k4] &4 Folg R4t
HA 201089 &4 714 Zg4go] 057982 A=xstH 20114 &+ 7|&
2 Jag/do] 0.6212 G&Ao] o AsotA|vt A x3t
aa4dol 0.6382 AHkEo
S & 4 gledw  2010¥~2015W7kA] @A
0.579~0.6652 A=At

ol digtel 7HF 2 wAle wAAE FHgo]l 20109~2013W71A]
34.33%~45.25%= € st Hlste] Aoz  Egmjrioln 2013
W~201590] ASHET FHAEC] 24.96%~28.35%% EF tsto] H|5lo] Aty
Hoz 4E HEO0R § | Eol7] Slide FYat Atz digk A
2Ggete] Mol o Hv wAAA gtEgo] ArhEat HsHE, F
o] HaAkES] EAIZE SfAEA] e 3 G84o] JHAET] ofHE A

=4 = At

N
N
filo
Jo
R
ol
o
lo

M)

lo 2 mx
o

o
o,
o

et

- 165 -



D-C-272 Atgdiste gz 2015d 7]& aH¥ AYL 13,0000 o] A5t
A FSEEE 112.2%01 P S HH[E2 3.1%°]t

AYduwd sFHLL QY 7F 144.28%019 HPuwP o HEL
55.9%% wAEem Y TEE 53%°1M U HAUES 49.9%=
o WAIAA FH o] 114.4%0°]|t},

(E 31> D-C-27 VRS-YE¢|Z DEA &84 29 2A4n

T B 20109 | 20119 2012d 20134 | 20149 20154
TE 0.698 0.608 0.788 0.710 0.677 0.730
a
g PTE 0.698 0.608 0.789 0.710 0.677 0.730
%
SE 1 1 0.999 1 1 1
VRS 0.698 0.608 0.789 0.710 0.677 0.730
_5_
af OE 0.962 0.826 0.789 0.799 0.783 0.856
s
ME 0.726 0.736 1 0.889 0.865 0.853
7} WARRME | 3433% | 4525% | 35.68% | 26.19% | 12.44% | 11.96%
ot
b | F
& 4 AAWY | 39.32% | 45.25% | 35.68% | 26.719% | 12.44% | 11.95%
&
= 1} ZskE 22.16% | 15.18% 9.81% 24.96% | 28.35% | 28.53%
CHEES
A
= AAE 22.16% | 9.81% 9.81% 24.96% | 28.35% | 28.53%

- 166 -



ZE 31> W% st Network DEA &84 ZAE HWH o] tfshe]
£4S BAste] HH 20108~2015E714] tiiFR dish FoA meAlo
O

_4

2010499 71&4 & gTEM &5 7142 Z8APTE)] 0.6982 Ax

st 201292 71&d E&4(TE)H &4 71«4 8&4(PTE°] 0.7882 &

A8 & ot A&Ho=2 de 84 AHE 74 Sl

=k 2015H011—L— 714 a&4(TEY &5 714 &4 PTE)°] 0.7302~
| Adrd oz ggio] A

1 Al
Gl 717J E%*é Bl 0.7028 HytHoz dgAo] MAEA AT AeS

20109 9] Network DEA EaligtellAl 0.6989] zh& 7FAAl & A2 uH
a24(ME)2 0.7260]9 29724 (0F)2 0.9628 BAE, 20114
0.6089] #t2 7HA ¥ e A" EEHJME)-2 0.73601% 98
A(OE)-& 0.8268 HEAET 20150 nlAH EO**(ME)O] oy o
+%9 884 OPET:= A" B84 ME)Q] i 791g Aoz 24
At

2012 2] Network DEASIA 0.7899] S 7IA|A ® ¥Uole uHA" a&
AME)S 10|98 4884 (0F)-2 0.7892 EAEAT 2013WA 0.7102]
#He A " 902 Y 284 ME)2 0.8890]H 294884 (0E)2

—_

worr ﬂt{o 2 o

0.799% B4 mgjom 2013W~2015U % ulAE]l §8AAME)T} £9 §84
(OE)Zke] 0.710~0.889=% o Z3tdoz HYE o= Ay &8A(ME)
W 29 a&4(0F)°] g ﬂb}oﬂ H|5lo] % wre Aog BHArQch

72 st Network DEA ATt ot H]gL9] ol djste] BEdiz
TE(VRS)E AlRAHoz HEXste] HHE 2010d¢] WA SHE0] EFH
98.3703<1d| =3 L thH] 1.0394 THF ZFte|o] 3.99% §HE FThES] = of
QA AYwY FEgo] FEHo] 59.2787%0d F®; gk tiH] 2.0327%F =
o] 103.28% ThE AR Hol Ee & & A

EFF HekEe TPl 11155408 S gh dfH] 0.72619HF FEs}o]
27.39%9E HastE Holom Eoljglom HAES FFRo] 61.699340H]

- 167 -



5]
=y
ful
R
=
~J
N
o
=
lll
N
=
W
O
R
=
lll
i)
E>
2
i\
i
9
%0,
[
.
Y
=
oy
lo
Ll

e

201190] LA g 9 AYne SEgo] driEqn 9E,
]_

N
lo
i)
B>
2
e
1o
gl
Y
N
r
Em
i)
Jo
=
fol
o
o,
4
BN
filo
KT
o,
=
39,
o
g
[\
(e}
o

R
i
i\
i)
N
e
0
10
fol
[
ox,
Mo
=
I
g i

d gl A
of BAZF AMAEA efobd maAol &2 diste] Hste] zEHHo=z W

a8 AHE Holal it

20150l WARAAE gH-g0] FGHo] 97.00091H HixE 3 ] 1.1685F
ZElo] 16.85% WE HHHEY Holdr AdwY SEHES] TG
76.660918] X Zt o] 1.81309HF ZE o] 81.31% TE HohEQ] Hof

oty AgtEe Eodo] 1191y BE 3k tiy] 0.48189HE H=3lo] 51.82%

e BAAE HQom HAES F£9H0]58.49830H| =i gF oiH] 0.8532
HE BEstH 14.67% WHE d4aAtE Eoldle Zog BEAEQL

08 |—

o7

o6

05 | =

oa |+

a3 —&

0.2

o1 —=

o

1 2 3 4 5 =]
SR h ] 2000 2011 2012 2013 2014 2015
| -C-27| 0698 0.608 0789 0710 0577 0.7 30

<19 15 D-C-27 VRS-YEQJZ DEA &84 =

- 168 -



Autdog Zdste] BW 20108~20159744 @84 Sol2 HE 20104
Jo] 0.6982 A ZstH 2012d¢] &4 7|&
o] 0.789% F&Ao] oit A @ SJut Aados Az 4
on 2

Ao=w HAEh

FES o] tigte] Y Z EAE Adud FHREEA 201549 7= 43
N e F 2270 digte] HMAdwd SHE2 584 1" fASH e W
Hof o] diske A gko] 2012¥ 76.73%°]% 2011 FH1Zko]l 109.93%=
E} tfste] H]g}o] 111%74711 NEy =Hojglew F-g&4do]l 87 fleliAe

- 169 -



D-C-32= =Hdister 137 shier 87l distdo=m wA=olglon
20159 7l oMY A2 14,2000190]2 A SeE2 123.4%°]7,
A FTEEHHES 2.5%CI0. AdndL 1,000l Awd StEaL
A 71% 82.36%019 A o] HIZL 59.8%= wAEIH. A
ATES 9.7%01% EAM AUYEL 45.8%=2 24 H9low WA gH

£o] 143.1%°|c}t

(E 320 D-C-32 VRS-UE9Z DEA £84 2% 2423

TR 20109 | 2011 | 20124 | 20139 | 2014 | 20159
TE 0673 | 0703 | 0715 | 0671 | 0748 | 0.688
«
& PTE 0673 | 0703 | 0715 | 0671 | 0748 | 0.688
¢
SE 1 1 1 1 1 1
VRS 0673 | 0703 | 0715 | 0671 | 0748 | 0.688
T
gl OE 0796 | 0841 | 0744 | 0908 | 0936 | 0.882
o
ME 0846 | 0835 | 0960 | 0739 | 0.800 | 0.781
WA
oo | D yss | s | 3430 | 1019 | 687 | 1341
g | ™
v | =
—'; Z] ol
a9 L5 | 570 | 1888 | 3439 | 1019 | 687 | 1341
=
&
S 3| Aske | 1538 | 1648 | 397 | 2605 | 2002 | 2193
q | A&
At
| A9e | 1538 | 1648 | 397 | 2605 | 2002 | 2193

- 170 -



(B 32> "YH#=2 98 Network DEA 84 ZAWE EBEASle] HWA
201099 &4 a&4(TE)Y «=F 7|2 a&4(PTE)°] 0.673% %35}
™ 2011¥9~20124 7|44 & H(TE)ﬂr =g 71ed 584
2 _QLO/HO] _|k ]-1 /\1—55} ]u]— /\H:H;G og 1{7\@ _/,\__7‘,_:% “?I‘ 10}9}_‘3‘1
2013dell= &E&4o] 0.6712 tiAlsteErsts 2015We] 7«2 A&/ (TE)
44=ﬂ% a8 @@ﬂ9ﬂ06%§.ﬁ%@°§13%”d|ﬂﬁﬂ] k1 gl
22 & 5 e A U7 a84 Hdo] 0.6992 R 437 st FollA
SFIQl 42912 @2 ag4dS Hola e digo|rh

2011¥9] Network DEA°lA 0.7039] e 7HA A= ¥ele ntAY a8
AME)2 0.8357 29884 (0F)-& 0.8412 EAEY J_zmsﬂq106n4
#e 7HAA d 9de vHAl" 884 ME)2 0.7390]7 29884(0F)2
0.9082 EAEQ T 20148~2015d¢] aA" & **(ME)O] @$2d ole &
Y &4 OPETE= ol vAY Z&HME)7QIE Aoz EAEI

Nawmk[EAﬂk1XHOH;]OGB,JQ%-ﬂﬂﬂ]% A2 oA"Y 5&4
(ME)& 0.846°1% 9a-24(0F)2 0.7962 EAE T 2012W4 0.7159]
Fe 7HA " R % mHAY 84 (ME)20.960017 24 8-849(0F)-2
0.7442 EAEYon 2013d~20159% oiA" &4 ME)T &4
(OB)Zke] 0.671~0.9360.8 wod Aoz HH ol= u
T 29 2874 (0E)°] B tigte] Hlsto] mfF 2 Zog FAEG.

2 thst Network DEA &3t BA435 A3 TE(VRS)S EA
W 201090l WAAIAE FH-gO] Fgdo] 98.125H Z=:gh oiH] 0.375 gt
ZEo] 37.58% RbE TTHESQ Hol ok Melud SHEO Rl
59.186 =& Zb tiH] 0.257 ®bgF 2= 2570% wHE IoHREY EHolgle

& T4l 11.108%0d] H3xZE o] 0.153 wHE F=5ho] 15.38%

53 wE F5 3o

AdE sk

H] 6.82% 7+43H

El
>,
>
i)
el
KT
o
o
I-'N
[
H‘]
2 rlo



o
Q0
(@)
X
fr
r
ri
fu)
s
N
N,
B>
ol
ol
8
Ry
r o
R
i)
it
Mo
RS
mm
i

(o]
>
e
o
N
(@]
X
Ll
RN
re
it

_17'_
d FEe2 AAE fiHste] 1551%% S7ket 3
HEol AL ] 1551% Z7Hst 34.39%% A
o7 BAglon Astge AULHH14.91% 4T 3.97%°]
T AU ] 1491% ZAT 3.97%= A& REog BALQIT)

201332 Addie] FohEQlo] ghastal A
A gL Adx dH|ste] 24.2%=2 7
o] MAL tiH] 24.2% ATt 10.19%=2 FASIAAT g tjsto]] H]S}o]
diidoz MrpEor FEAESGIT: XstEe AULdiH] 22.08% F7He
26.05%°0191, HLEE FAL thH] 22.08% Z7t3t 26.05%= AtzHZO
2 A=

201432 ] fopEQlo] Aoy, AEREE FAsiglon
A grge AdL thH|ste] 3.32%=2 AT 6 A
o] AL tiH] 3.32% AT 6.87%=2 HAdrhH
AEglon g2 AAZthH] 6% #AF 20.2%°]%L
el 6% AT 20.02%=% A& RFog EAEQct

20150fl= A Z]7ko] H]|Sho] oF7t
o1 WAA TEEL 1341%=2 HriEor BEAEY XSEE 21.93

olr, HUYEE21.93%E EA=ct.

P
ek
S
5
R
)
2
R
]
>
>
i
ok
H

- 172 -



09
0.8
0.7
0.6
0.5
0.4
0.3
0.2
01

= Dnu 2010 2011 2012 2013 2014 2015
o D-C-32| 0.673 0703 0715 0.671 0748 0688

(1™ 16y D-C-32 VRS-YEY3T DEA §84 8=

At oz Zdlsle] BASHH  20109~201597H4] &84 Fol&
20100 &4 7]&8 §84o] 0.6732 AHXstH 2011W~2014d &
71 8-8A40] 0.671~0.7482 {g&Alo] AAo=r om 20158 &
71&A a840] 06882 Hutxom §F8A o] MAER ¢ 9SS oF
9lom 20108~2015W714] @840l 0.6~0.724 & = tjsto] H|s}o
Addezr e gistoz EANE QI

o] tfeke]l a8 Astd 7P IdFE B

24 A 71 B9 6.87%~37.5% FFo|Pa AJduwY JHEL

10.19%~34.39%2A4 Aoz ¥ fste H|5te] AbEtiH] Sko] Ay
o]

HI

-l> S )

A I BAES glon wAAAE SEHe ddud fHes HF
ofstH ozt wAZE siBHA e & mE&Ao] A=Y ofFe AR

=4 = .

- 173 -



o =4 ANRSE JHSA gn AR@s] Jlxste] Egasel] e
NEBS A5 AOER AFEA FANME Ze] RQaze] ot )
Folut 45 Bulge] et A2 Waw a1 grom EAe olgE:
AFSs 24 EQNE AEre 4271E AGESE FAGE A

AR 2155 Bofsty] oA Malmquist BAH] 242 A&t
2|4= MPI < 19] =

o 4

:?L
>
oX
2
ox 2
o
&)
P>
rel
Y
filo
T
i)
et
i)
PN
ke

AP Hsto] giHdol F7keE Aolal Hast A
o] AAwel FAg Zojm MPI ) 1 oA A
33> Malmquist A4t

<
-
I
—
o
rg
O; —_
gl

ﬂd
ox,
)
B
M
2

oAl B Hiet ATH(e]AE <, 2012).

(3 33 ) Malmquist A4 24 B4

TE MPI<C 1 MPI=1 MPI)>1
. Ao Hs}] Ao Ao Hshq iAo
e R0 27} A9} 59 FApS

- 174 -



g7 AHE DEA G844 EA4AME fARE A%l = oo
TEAE 7Fo] EAddiH] 4H=0] A vES S4otal Hwol=d FZHo
Aem, Malmquist F4Hg 2| A= o2 Ao AA A|7to] It
uhel FQItiH] AFES] Hgo] FUISIAEA] &2 AASAEAE FH T £
Ae AL A EAoleta s, Aol MHde AETRS BRke=
T WeE Aol Hri(e]FF 2|, 2012)

g 1D& EH ZF digkse] Ad 6dzr oiste] Adwbdel ity
wste] S EAStY HW AqE, SR, diE digte] FEHoR
SYSH ABatdol Fretttt thAl fasHs e B

Nl

= gg4 & A4 3D, HIKEC), 71eRSHTO)Y] WS A
HEH, 94 F A HSHMD2 T3(20118~2012¥) A1 - 2 A
SHAT7F T4(2012¥~2013W)oll= 45k wiel-g Hol1 T5(20139~2014
Wl oAl A5ttt T6(20148~2015@) 9= sheshe mele Holx
At

Ao g EAs] HW FR tighe] T A4bd WHIFMD Bl
09732 7P =A ueden, o2 oyt |

o =

ol T @2 AcE FHHH.
2R diste] ¥ BAE #Wsi MDY WEe 2Ashd B
0.964¢] gro=, Argel gt diHlste] oF 0.151% RE Hashalil

ag84 WIHEC)S M2 09959 oz Aigel Bz vty
oF 0.005% #AstRew 71&¥sHTC) Haat 0.9699] oz AYabie]
Y7k tiH|ske] oF 0.031% AT Aoz BAL

A HXxo] o fiske D-A-6, D-A-9, D-A-11, D-A-13,
D-A-16 5712 EA=EJoew Azt tiske D-A-1, D-A-2, D-A-8
32 EA =l

SR g F gAY wstMDEe] HE
SIMDE g 0.9739] #o=z, 0.023% o
(EO9 Hot2 1.0279 #e=, 0.027% Z7tetelem 7]&H3HTCO)9

g M

o
gl
o)
ol
ol
r
o
oZ,
[
o
rE

il
oy
B>
_°|l‘4
8
k1
kol
o
o
rE
o,

- 175 -



HAZEE 0.9479] ez 0.053% 9HE 744 ZAor BAE|9on AJAHA
HES AEHEE =°o fgke D-B-1, D-B-17, D-B-23, D-B-24,

D-B-262 5712 EA=Eoem =z diske 372 D-B-3, D-B-9,
D-B-12 EA =g}

it fehe] F AAd WMD) ghe] M-S Aok Mo g F A4t
4 Bt MDE g 0.9699] gho= AJatgol Hutgh tinlste] 0.031%%2 7
45191 884 HIKEC) Y Hdghe 1.0042] Fo= 0.040 Z7lslged 714
MSHTC) BAAS 0.9649] o= 0.036% T2 A Aoz BEARg on
A H5S AmEE =2 fjske D-C-20, D-C-21, D-C-29, D-C-302
AN2 BAEAL, Azt Hieke] A Ws= AmEY D-C-1, D-C-13,
D-C-14 3742 EA=]rh
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ic Mean |

T2 T3 T4 T5 T6

|=+=o32-m| 1035 | 1078 | 0874 | 0964 | 0885 | 0964

~S@=z=2o.mi| 1005 1.160 0.879 0.962 0.885 0.973

| CHT2-M1| 0891 1.110 0.867 0981 | 0912 0.969
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SRS T3(2011~20128) A1 Al 1.03622 FHASEA T4(2012-2013
ol 1.053082 =z AEstelcht T502013W~20148)9F T6(2014
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0.900
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1.200
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T2 T3 T4 15 s - Sl e g2
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T& EC TC MI = EC TC MI

D-A-1 0.963 0.957 0.921 D-A-11 1.017 0.987 1.004

D-A-2 0.915 0.986 0.902 D-A-12 0.981 0.972 0.954

D-A-3 0.973 0972 0.947 D-A-13 1.072 0.987 1.058

D-A-4 0.978 0.981 0.959 D-A-14 0.970 0.963 0.933
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DMU EC TC MI DMU EC TC MI
D-B-1 1,048 0.957 1.003 D-B-25 1.012 0.945 0.956
D-B-2 1.038 0.958 0.995 D-B-26 1.038 0.966 1.003
D-B-3 1 0.923 0.923 D-B-27 1.056 0.930 0.983
D-B-4 1.025 0.950 0.973 D-B-28 0.975 0.949 0.926
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D-B-24 1.040 0.966 1.005 Hat 1.027 0.948 0.973
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DMU Ml VRS DMU MI VRS
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(E 45) g2 giste] Network G-&AT A 24 HAF

DMU MI VRS DMU MI VRS
D-C-1 0.923 0.834 D-C-23 0.927 0.892
D-C-2 0.945 0.963 D-C-24 0.956 0.998
D-C-3 0.956 0.894 D-C-25 0.973 0.972
D-C-4 0.978 0.924 D-C-26 0.950 0.832
D-C-5 0.955 0.867 D-C-27 0.981 0.771
D-C-6 0.972 0.717 D-C-28 0.963 0.865
D-C-7 0.957 0.970 D-C-29 1.015 0.973
D-C-8 0.999 0.797 D-C-30 1.030 0.951
D-C-9 0.964 0.826 D-C-31 0.999 0.994

D-C-10 0.972 0.998 D-C-32 0.970 0.775
D-C-11 0.976 0.814 D-C-33 0.947 0.811
D-C-12 0.964 0.959 D-C-34 0.980 0.896
D-C-13 0.909 0.878 D-C-35 0971 0.878
D-C-14 0.915 0.951 D-C-36 0.968 0.953
D-C-15 0.958 0.896 D-C-37 0.957 0.829
D-C-16 0.956 0.915 D-C-38 0.999 0.912
D-C-17 0.963 0.898 D-C-39 0.999 0.830
D-C-18 0.970 0.947 D-C-40 0.952 0.845
D-C-19 0.984 0916 D-C-41 0.977 0.908
D-C-20 1.034 0.979 D-C-42 0.987 0.956
D-C-21 1.005 0.905 D-C-43 0.984 0.975
D-C-22 0.931 0.876 Average 71 1 0.896
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GE 47> ot F2E 2 g4 Axd g@ Fol

T 2010 2011 2012 20134 2014 20154
Erant 0.811 0.778 0.796 0.793 0.718 0.794
R 0.705 0.737 0.763 0.805 0.803 0.800
o 0.844 0.857 0.873 0.847 0.851 0.859

Network DEA  EA3%H Ay} FYojH] A&o] A2 47|90 Hasd
ol SE » PTE tjghe 967H_E; 87.3%0°]1 FRo] HFa&A< SE ( PTE tjgt
2 107) 9.1%2 &4 om SE = PTE tjste 47 3.6%5 EA5 it

g 245 29 1107 q%‘»j S 1007 diet 91%7F FYdie] At&o] A2
=471&9) Hagdol ZAPE A Aoz B4 Holon (& 48) 29 ¥

el

F2 B4 B Hheh P,

H48) £471% 9 7ROl MRS T 2

T SE > PTE SE { PTE SE = PTE
AR (20) 1570 5% 171 5% 478 20%
STFR(47) 4478 93.6% 37} 6.4%
i1 (43) 3770 87.2% 678 12.8%

YE$T DEA EBAL 7jWtezg 78 DMUHEZ H|E89 98 =
Ith(Input shortage)@F AH&E H=(output shortage) 24t Ayt A £t
o2 HH AESHEFo] g2 soz ALKt
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ABSTRACT

Comparative Analysis on the Operational Efficiency in College Based
on the Network DEA and Malmquist Productivity Index

: Based on the Higher Education Information Disclosure Data

Choi, Hee—Seon
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Ph. D. of Business Administration

The Graduate School

Hansung University

Recently, colleges have experienced difficult times due to Government's
restriction in financial support by the Education Department's “Korean
Higher Education Reform(KHER)”, caused by reduction in the number of
students in college, increase in unemployment among young people and
decrease in admission resources.

In particular, most of previous literatures have focused on the
operational efficiency, by measuring a relative efficiency based on the
input and output variables such as the university resource and the
employment rate of university graduates. However, these researches does
not reflect the educational service quality, which is very important factors
for university operations. Therefore, this study tried to demonstrate the
Network DEA model considering educational service quality on a yearly
base. Furthermore, this study analyzed the Malmquist productivity analysis
to measure the dynamic efficiency change on the longitudinal perspective.
To measure the efficiency considering the characteristics of university, this

study categorized the university DMUs into three group: small-size,
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medium-size and large—size university. And a related input and output
data are collected from “Higher Education Information Disclosure” from
2010 to 2015.

On the base of Network DEA, this study decomposed the management
efficiency into operational and marketing efficiency. Operational efficiency
is measured by educational service input such as the number of full-time
lecturers and the scope of university campus facilities and service quality
factors such as enrolled and drop rate of university student. Furthermore,
marketing efficiency used the entrance rate and employment rate as a
output variables in the second stage DEA.

The major results of study are as follows:

First, this study measured the technical efficiency (TE) and pure
technical efficiency (PTE), and scale efficiency (SE). The results
demonstrated that the larger scale colleges tended to have better efficiency
in operation with the result of 0.855, and smaller scale college and
medium scale college gave the result of 0.791 and 0.768 in order.
Furthermore, most of inefficient DMUs have a problem of excessive input
and output shortage.

Second, the results of Malmquist's productivity index suggest that MPI
have fluctuated over the period of analysis. In particular, technological
changes have a major driver for MPI change.

Third, the combination matrix of static efficiency and dynamic
productivity change suggest a strategic resource management and
initiatives for operational efficiency improvement tailored to characteristic
of university.

(Key words] Data Envelope Analysis (DEA), CCR, BCC, Malmquist Productivity

Index, Network DEA, University of Efficiency,
Operational Efficiency, Marketing Efficiency
Input Shortage, Output Shortage
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