7|=42 o] 2021-03

ETRI

Insight

S

£33

DEA2} Malmquist 2&!

Y

|l

&

79

2 Hxt 2
Electronics and Telecommunications
Research Institute

Bl
Itjo






=

‘Dt 2S5} 7IEdY U BESE S 55

= 2iME ETR 722725 F2AIe

e
ke
k1
>
1o
=
oo
rlo
re
-
Da)
10
()
=)
i)
=)
1
—
=]
o
o
1
10
)
o,
e
ol

L ey,






@ () Cg &

—
—

7 2l
I, SA Y ZAL

84

110
<J

=
(=]

H

=]
o

H 2 DEA
2. Malmaquist AHARS X4~

3. Hole & 7|z

ﬁ
B

19
29

32
35
47

2. Malmaquist it-dAI5=(MPl) 421t







/ ETRI
Insight

7ol Wed U 23

® 4G o}FEA LTE At} 7haL, 5G o554 Altizh SefshuA, si4) 4hdel 56
et AL A ANs AR ) Aol 4% 719

- 5G9] Eee ARgERos

Athe) S} Qlaerge) 7l

56 Qlxete] g F=

A ol 5EAY thedl X3yt ohd Al4al A EH
2 U GAY AAE Ashs Ak A8
gH=E o]oxH

e Uzt 5G AHlatY BE ZIgulolE = 5G Arldtbdel tiek d&y A 1E]ar

o]
—5‘.9_2

FF Mk AT 5 Sl T8 AR

- 7149 A HlolEE o83kl 5G Awat]] #¥ Ve A B Zede
TASEL Mgkl A= afle #4st, 719 P B A 3 s S
ks 24

ek ANSIA S

ANES AL T 5 Je AOE B
N duan ZE
o 7Y AHE Wt o B8N e AN NdS e Ak

- B84 SAs % 114 &)
Envelopment Analysis; HolEazehEA)EAo] tjsEAo|H
£4< Hrlshed &0

- 2719l DEA TAFAAA ol &S F78A = 3 A2 A(public entlty)/]
&4 Yol FE FEHESUEH, ol FAVIEE0] FAMEY FFF ¢
g AkEe] A% 7HEAETE glol B3R AR de] A }71
AT DEAE €A B4 7Fs

www.etri.re kr eee



5G ZHIRIo| EBY U K &

- AAAS B WHECZ= Aigner et all1977)¢] AJAISH SFA (Stochastic
Frontier Analysis)&-413 Malmquist A4HEAG7E HEHCE AMEHEH 2
Aol A= Malmquist AR S8

- Malmquist A§4H4(A3h A4 (Malmquist Productivity Growth Index) T+ Malmquist
e AR GE ARl Z2A ARTE FEiAE AlZro] Aol wEt FYTiH]

A28 HIEo] FTVSIAEA S AR FHE F e ol A

324 (Productivity Growth Analysis)o]2} gt

e I E
o 2 ATE5G olEEA AYIYSY EEAE BT EeAd vAE 29g
2oshs o g
- DEAE 5849 HE84% o|Folxl vl da) Az &< v, 14
3= W) 1 Malmquist AJAFE RS A7ke] B3 Wale] w2l F84 WEE
z4goM, Held Pelo| £84S Z4ohs DEA R¥e) IS ned 5 9)
o

o E AT 5G FHIZIGEY B A WskE Bt 719 AT
AFE FHLE 20159FE 20203704 67 d o= AAstgon, sd7|t 52t
WA FSo] 753 1397 719S oz slgS
- B dAFAE AgdTea 85 HFES FAHOE A, BYsaEs
FARY, AR, QJIANE AASHL, AELAREE wEdd FdYolde

i Ol
TN o =

g_’i=o

e (DEA ¥443p 20153 5E 2020d AA7|7F CCREE F8A 3He] & 0473,
BCCER&E 9 HHFL 059002 ZH7 =54, o= CCR_,_sg H 53%. BCCE.3 oA
41%Z FHA u|o|A] 719 nEEA o] AT PSS 2on)

- FRFIAY B4 RSE JeRG 71ge] HF 90712, DRSE et 7]¢]¢]
Bt 3T7HEG 258 Z17ko] BA HEbd. ol= 1Y wtRe e S aede




ETRI
Insight

o2 7)qe] GBI PZHE 54

7(
A% o Wasls g A 4 98

rlo

e

e (Malmquist AAHdA 443 AabdS T216~179), T4(18~199) 717+ 371
I YA 7zl A ZoE EAENL, #4713 F MPIY 78R
L09BE A2kAdo] 9.8%71 F7H3k Ao

- Ao Aske Zlews AT 4t F8RI19 ZleR v s
NEHEEAUSAHTEC)7 HaHoz 168% Z7I8IHSd=  E73lar
71&BANTCDE 4% 7H43H07] Wiol A o] 9.8%0 1A= Zo=
Uehd. ole Aol Zlez a8A4En VIEHRE F9 ofE Al
dH oz Zasidlee v

)
1:1.>.i
E
il
ﬁ
[
JS‘l
toke
ji
Fi
_13:
o
AW
fo
ro
Az
1%
o
ot
gg
7
Aui

TFAAH B o] 7lsd z\ o= oq]/w

- mREo g | ZeAT A WEle] ke TslgA|vl o] EfE
A A3 et vko] 44 kg

ATE B3l A=7E 7Y

www.etri.re kr eee 3



® 4G o]&&F21Ql LTE Alth7} 714, 5G o554l Alth7t =&

- BAAQ 5G 483 A7t Eefisty] AlAeAA Holy Ejge] FbAl ST

tufo] 2 ke A4 F7 A

* R2np Jol8 EdlEe AH 47%= F718l 2021del= 20161 tiH] 7R ==

7 o=, 53 & HD 13 594, 60= v 52 Efy <o F
(8l Z¥ =52, http://www.epnc.co.kr)

Hlol8 kAol FRlzel F7} SO Edme] B0z F7iska iujo] o)
AsdF T g8 AEJEUID) T2 AU H&Eshs EHkd tjnto] X,
loT ©g7]e} AA 5 A4y F840] 24
* EHkY ko] 25 0T ©E7|eh AlAe] St ZwEo s Awdh 202149E

Fopg 7Hel whzro] 839 7, M2M(Machine to Machme) AA71717F 339 Aol 2
ZA0 2 o AHEH ZLE 2, http://www.epnc.co.kr)

e,
in)
o

olN }d
o\ |o

=

O
s
N

%

(-

o A AR 5G Jxet AR AR st dAIZ U 7199 A 713
- 27N Uitk Ad-o] HQsA|Nl 9Lt f-&0] A4S EolAal e 7hd)
TU A AEAE A ulE 171<j°q g "y FAU|HEC] UFESE
A Resource) =y AR ZHAA AUA vl 9] dElE AR o] 7
- 5G9 E=¥He AHERF % Jogx o]lFFAle sl syt ohd A4
AAEEAT e =7 Qg %‘r 712 U |A] AAY s ALk
73783} 5G lze}o TZHd T gHE olojAH
- Yo7t ICT ZA=re2AM9] 94& FAI] fsliAe Adel dig Bes £43
A 1= E 9% A A Wi} 5 b A 28

© 20199 2 - #F - Al Fshha o] F A Hike] A Y3} We
-2 RER ARle Azslel dlelod A4 FAY  eaw
AA - E -2 E705}a, by Ao

71ee FIPA e AAIE TS
gEo] AxYS il 45Y
A

- oA FE A AR T 535G AR &% wHdde HAzeH



http://www.epnc.co.kr

ETRI
Insight

7199 AZEolElE olgte] 5G AuiAke] B /|YT ANY 2 ESHS
BAS wal) BlXE 818 BAsel 719 1w AY 7 AL A
Woke BAST AN 3,

g
G5, gUAY BYAE A DY ¥ AWAL J1x AT FET 5 gom,

27199 A% Ak /1de ANH A% AL AR e Y o
Ae AT + UE RO BY

www etri.re kr o®

5



Ul
(n)
W
i
N
S
i)
fol
(0]
(02
o
>
=
Y
MHT
Jx
1

o 7o AHE Wyt W B4 Ee A Jldoel dd Ak

- 3842 3-8 ST WHES Ookst JEE ExEo] $h=dl DEA(Data
Envelopment Analysis; ElolE{3ZeHEA)EA o] i olH, 7|HgxAe] HiF
T84S Hrtehed &0l

- LS BNseE WHEOSZE= Aigner et all1977)0] A|AISH SFA (Stochastic
Frontier Analysis)®43} Malmquist A4AHIAG7F gz ARSEHEH 2
Aol A= Malmquist AHIA TS &8
* SFA (Stochastic Frontier Analysis)e 7|22 08 ®42 HIZHOZ ko thalk 712 714 o)

Zogh W, Malmquist A4H3A= DEAS I UAl= $822 Abgo]l g Hggh

[e]
ol e

e (DEA %) DEAE= Agdsrdd oA 5848 Hrlshe W
- IHEAH 2 B4 dPEE /A %11, ¥Rk A4s 4 3HProduction
Possibility Set»e AoJstal H A Fdaiet AEE 1] ARE o83 AFH
88 ZEZE|o|(Empirical Efficiency Frontien& &
- 5 88 ZEHERY Bt Aot AgE AlSshe Zlo|BE

- DEAE= OFY, thiis Fx&tidA B9 Fdaie) B9 4
yest Ad BEAE EEFS] wEdd TDEFEYLAss ddiEs 1t
IAE Uehle v&Ede] e Bt ¢ a, Ao AEE EE
Fdado] sl 7kex7F dRstA| el Aol EXshe TR FHA
A FEFS A Zor FYPeis =E ke 5 Ef s
=t Aol E4(Sherman, 1984)

- DEAE ol&& 734 %v 338 AbEAY ae4d B4, 7199 A4,
78 R&D A%F B7}, =71 5 AAA AR, 238 - 565 UE B3t 5

b
ot
)
ok

6 eee JjmyuoIEE



o Zopll de] &5 U+

o (WA ) S B T Aol FASHAR, TS ls) sluse
Y, 2B A7 ZHITHE SWelA Ko 2R A

- AL AEFE BYUFOE i $oE T Ak AidolATE E840]
&3 Ad 584 dinl 24U 35X 5184, F Ul 284S vehli=r
Bl A1k din] Ah=e] g 1 A= Ao

AR Thol] Aol dvht MEAE YeEle Al

- AMde BENEte WHEo2E Agner et all(1977)0] A|AJ$H SFA(Stochastic
Frontier Analysis)¥-412 Malmquist 4H3 A7 tHEH 02, o5 WH-L 7|H Y
Aabd W3l 7le 4 Wl 284 W3 52 AT & Ide Aol d=

- Malmquist A§4H4d W3R 4<(Malmquist Productivity Growth Index) T+ Malmquist
Age AR U8 AR Z2A As7E FEiAE AlRro] Aol wEt BT
A=8 HIEo] STISIAEA &2 A4S EA FAY & Qe olE A

¥ 324 (Productivity Growth Analysis)o]2} 3t

= 1=
= & o AHEA(public entity)2] €84 E4o F2 &85+, ol 3A71H
So] BQAMES 571 B g HE A& Ag- AR R §lo] BAAQA AA
B0 frdo] ALgslr] EesA|R DEAE €94 4 71s

- o0 EAIHEe FEEd HeEde Zede mlusiilod, 2
Aolde WA Kekdla, A3d, AAH202D2 DEASE Malmquist A<+E
oj-gst] FRITOIANMESY T e EAsioleH, 7IE ATE0l
DEAS]l Aejal FHo mEg Ao wh&ll, dduloleE FHste e
SAstal =ILHE Fetste] JfdEbE Al

o 7139 ATEAS DEA S840 F23 Yo 7|9 AT Foog
2ol ATE 47 e 5 AT Aol o

]

N

v 14' [€)
9l Aol WY, olefdt ZuelH 4% HE 5 GA Tae]

www.etri.re kr eee 7/



5G %IIHPI | =X o I:II AHARA E

A+ 3 7153 DEAS &4

- Stern Thore et al(1996)2 wl=r HAFEIAIAS] 447] 71F9E tidoz AFF7]
0E Jle Z84s FHreidet, didviel FAR|Eo] 7YY B8-S
Fole AeST2E Ve AR Uehd

Chin-Tai Chen and Ming-Han Lin(2006)-& ¥+%=4 7|45 7 S
AT A 719 A7 A Z19vict v Adolsta, HlEEFQl 7]
TR 2 $£37P HAYSIEE FE §84S =oof I A EF

M 9] 302010 FEAFAA FL AR 3 /BP9 i B4
DEARMS B3l R4sle] 293 WY 7, Aoh¥ 39% Y] aeHe
Bl 3PP MESHE 4v1E MESHY JAska, WPPES

g4 9] 2912012) =W IT 4= tz=Zdolad, FAsA77], #4584
FEIAHZ 5 & e Fed

ae4 H]ﬂ -‘737}3}9311, o= ﬂ 3212017) = 2HEAG tigk H D
} =

gl

>

E

[

rﬁi
R

ol
b

Ak gl A e Ao

-

T o
4omro«':1mz

rx 3L o

, 254 ?j«l HZE84 M-S feiAe T2 SHAA 584 )
1 FeUt dokar ARt

o|71A|, ATHAR019 1A= ITAHI: dFY Z84S
DEA-Solver o]83}o] CCR =&, BCC =¥ % = 73.%’5‘ %LOJ%, £
o #dd Wyt AL F FAE, =5HE Qe
o] A7E Yehdie W&y, drieelds /‘}% il 1UP7‘0}—L— HE&
& Fx AP NEE olgstdlon, dF IARE HIAIFAR] AE(
o] Heto] Has] B3

Q019 A7 BAY Hokol] tha) 2010 5] 2017Lﬂrz}x1 DEASH Malmquist
2YE o] 83l a8 E A Hﬂﬁ‘r—‘?‘—*—i‘% TS FU8AE FAE,
Fojule} A, JAAME o] 83, A2 8AE wEAT Oéoéolgl% A8

AHFR020E 71dE E84 2 A 46 7HE Bl ol&He MeE &
deaz Ads AR FAE, viedriet dvdEnE AlegaE
_]

Shin
s
ol
ol
2

=

beorir

=

B fo

b

¢S rlr
N

=2

e X
2 8 2 o

_llﬂ'( N
e
[
Shin

_

-
e
o
Sl
e,
o
2
>
ofr
ol
Bz}
>
N
I
1o
kol
o
o
o
s
ol
ot
-
ey
=
re
-4
il
1o
o
2l
il
o<
s
rx
to




- o] A& 221(2020)8 DFA ¢} DEA-WindowZS T8 &gt @ mrld A7l
o3t E84 BslE FHHoE 74
A, WER02008  two-stage DEAZ ARgal = 1678 Al - =9 Al
&

=
T
T84S A 2 7S SHAA B A StEES 19d &
%7

=

3

23

- AAE, FEEQS ATH TEINES DEAR EEHE RSN
2A2E &S T AFHeE o' aRlsS sAldd s Aol
5879 PR o)FaH=t] £ FAol 0jF BHE AE

- 1 9] 321(2017)-& DEA-SBM(Data Envelopment Analy51s-Slack Based Measure)

& o83kl 2RAY A9 H&ds EYeisictl, SBMRd R 49 a8
43-& 7+ DMU(Decision Making Unit)e] Zte&(Slack)-& 1&3sl7] wfZol HlEE&S
WA 7= dRlo] FAAIA] vpefd 7ﬂ By, 9AHE i (Slacke] BT
0

00091 7ot E&2Q1 e & 71H41T°ﬂ HE& 4E9 DMUE &
| 2 ax0] 84 7H/qo oxAR o7 13}
ﬂ%ﬂ ¥ DEA £43% FAHE
2 284S W1 DEAS
7198 A meAdd A3E BHEa FAE #4E T HolH
= BT 2 BN Rdwes ARk F
N

o H AN V|YEY E8AF A BAL Y8 Fadk FQ AFES Hofo}
717, AR By Og]a B8] ARESE B84 4AkE oA E s Aol [&

- O VIS d7Ee 39 At 2 dEEmer, Y Ase B8
FFoln, Ee aed SHE Y FULAGRE AL, FAd A3,
ln], A2H] S)e} =8 a(lEd, Folel, BrIwele] S)7F v frARR
54& 2 Sl

o E A= AYATEY "gE2A JEAdFAA FA U™ 56 AHT|H-S ai
o= s}ﬁz, 71»@ o }E'OH ,m B 201595 2004744 G2k

- FHaast AEaa A QoA HE Fo AFATEY PluEdE T

www etri.re kr o®

9



5G AH|7|de] 284 L A 2M
Ut 0 7 AL E = BEUeA A0 AE B AT BEMoA AL
z 21 R )
X} =0} 7|12t | DMU oy EQaA M=o
Sten Th 2z H|-§, R&D OH = 4
ten Thore | & 1995 | 44 DEA HE :-S3 EX, | M0
et al(1996) AR = =
MH|XHEX| & A|7F5H
Chin-Tai
7|,
Chen and HEE A oz
) 2005 52 DEA 2 X2 S, R&D .
Ming-Han 7| E5H
H|&, R&D Q1
Lin(2006)
o x| hoi 74 RHat 2 GEH],
zLxl oHYA DEA, -
i cixoioy | 2008 | 109 | ool 8% = EL
=T EE((2011) | 2 TS =LA 7|5
MHE=Z NN EXA =19 & O = 4
sazo0e | wEoe | 2015 | 3 DEA | Voo ma capey | 27120
=] O_I'__( ) T8 =] L ol EBITDA
O|7{H| S & KIAF
H—||'-.6_—7r._<— E% [ |: -ITOXI-I—I
2015 32 DEA-SBM L7 k| 0y =
2|(2017) A N
FE XA
Ol 7| A, gz 2017 DEA S o=
ZCHA2019) | ITAHIA NRsubal-] g 7]#=0[9
4og M7 2010- 6> DEA THORH| O 24
(2019) SAH 2017 Malmquist 2t2|H|, Q1Z4H] ol
AEO P, 0GR,
Al 2016- DEA oo .
S0lx= 186 maui EXH2, 0= A7t Of =K
(2020) 7|0 2019 Malmquist Shoj el

* EBITDA: o|zl, A2, 77z, =&z}

Depreciation, and Amortization)

10 eee JjzzuoInED

o]e](Earnings Before

Interest, Tax,




ETRI
Insight

MDEEEERT

- AFTERE AYPAdSE BEUZ FYHFe AEHSFE AHSIY 56 o554l
7199 Eel ths|l DEA(Data Envelopment Analysis; ElolE|Z2HEA)e Ea
BEAS AEE T, 20159RE 20209704 61379 Malmquist AY4HE W3S
= et g

- DEA: Foeast e84z ofFojzl eld dia dtidl a8 Bl
5 Ho

At ol Malmquist A4HIAFE AlZEe] B3 Rl mE2s 884
Wale =g3tozn AYA o FLAL =A3l= DEA =3 3IA=S
Heheh 4 9l

® (DEA =¥) v=43 T84 AW DEAE AFAEH A B7k
C}(DMU Decision Makmg Umt)«l FAase} AEE 1o ARE o83l A3
& ZEEOIZFE dvht Eo

5
Fbi

li

rit
iu
2
il
b
o
ol
o
o
N
=
o
il
°
ol

- DEAR-Mol A 243 &84 7ol 19 DMUS &g7olg §7}

- 884 /¥ Farrell1957)9] 7]<& &4 (Technical Efficiency) 97& Aoz
3kod Charness, Cooper and Rhodes(1978)2 %3] CCREHC g WHAsS] L, °1§r
Banker, Charness and Cooper(1984)el &J3f ++=4<)7PH-S 7}A 8= BCCRE

- DEAEAS 72 =2(RTS; Returns to Scale) 74l wel CCREE ¥ BCCR3OE
2 CCREZL BHFE9(CRS; Constant Returns to Scale)S 7H43shH, BCC
2o 7MHFRS(VRS; Variable Returns to Scale)S 714

- DEARAL =3 5 2 4= o i@% Fupell et FUAE
(Input-oriented) =&} A=A 3K Output-oriented P 0.2 FRE}=0] FUA|

www etri.re kr eee 11



P 4SS AT dEHdA FYS HAR 9 5&S s 540l
A BYS BYS AT AEolA 4Es Huistsle] &2 /s A
g: B2EHOF T

= T1— =

o (FVl& CCRE“&‘D) J7H.<4 DMU7} itk 748k pvu = 1, 2, ...
o) #U=E z,(m = e B NS A 5,00 = 1, 2, . NE 2=

stk 7HRE o kHWH =329l k DMUS] E848 v 22

0" :(9,;1\:?,3 [0 —E(ZS + Zs )

m=1 n=1"
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<
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TECIE F4ade= Mde AHesl 4 7hsd

- Aol o SrHY FY RASECR O He 4EL AUT £ e

Fsidol =oldth o8 7lexlre} s, whfe] B¢ ZlsEEe 3 TV

1Rty 39 7ed®7E B Zos TV} 180 &Aoo 7|sEHEIL dAsh

Aoz &4 75

Fl

N

© dlolE 2 71254

® (Data) & A7olM= 5G BHIZIdEe E&483 A3 HeE BXstaAt 7199
AFARZE THOE 2015WFH 20208714 6/ des AAsHom, g7t &
et At F=5o] 7Fedt BN 719S thEo® 8w

- (1A} 32 20203 715 =714 do]E(KED: Korea Enterprise Data)7} 2+l Q&
L100%F 7191 AE DBolA feluel 56 AHl4te a4k Hopoll sfigshe
10,5197] 719 5 SCl &FAAE 5G ARl ez £7E o U2 AT 30570

NY9E F=

- 23 32 20209 7]F FHUEY I4HAESIKANDN A A8 A4 7]] DB(1897
7IDek Aerkest @A 20200d V1€ 71 mladde T #E KED DBellA

2) 5G Au]AtdS SCI B2AAA thga 7o) 57 A}?;% 2 9. C26222(7478 UM =27 AMED),
C26410(9A EAIAH] AxQ), C Ju] A EQ), C28301(LHS Alole AEQ),
GAB522(EAl-BFAK N W HI ¢

16 eee JjzzuonED
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2757} 714(KANI DBs} F223), KANI DBeIA ¢k 2351 11170 719 5 % 3867
714e A ARAR D Ve RS FEeT, 01535 20209717 6733t
Az G50 7Fsd 1397 719& 414

o (53 2 Azan) zz%@& W7k8l7] SIsME B HOMU 37, of| w4
1) kel w71y 2 AUA 584 At tEA

2
i
FO
mk‘i
oko it

S, ?i'?ﬂl%“ﬂ] 74H]% S
A8 =
- & A7AME R -Z2O3E o]§ 1397 71l tid ghE a&4d 3 S

o (71254 5G A4k 13970 7149] 2015933 202099 £ 2 A& ko] 7%
A= (3% 3-119 25
- 2015\ FY8A 7 FARE o 2249 9, A7NEHlE HeE 159 9, Al
A 129 4oz Yehgy, 24z ujEdo] HF 1889 ]2
Bt 6.69 Yo® BEA AE8A T Yol HAHCl 5= 495
o221 YF 7|gEe] dYoldol 5FE U= AUt U
- 20203 B8 F Ak g 3 AR =
Yo 149 Yo2 Uity AEgesaE njEdo] B 1959 9, dYojde
A 1o jS

(e’

P 149 o FAAE e AE84 F IdYolde Hagol S4E 228
ol o]2m Y7 7[YgEo] Fholdo] =

- 20159 o] 20200] mlEe Ao s Foistg o,
AollA Az} 149 oz 7|30 IA vzl Aog
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R

5G ZHP7IRie] EB4 U Ay 24

=2 oL O

E 31 EEE )
ool kel

W4 (20159) S| gd HEEHA S EAg Z|CH gt
SRR 139 22,356 50,625 248 430,233

Feax | AFIHEH 139 1,531 4,248 10 33,083
oI ZiH| 139 1,208 2,651 18 19,316

JUETPN O =< 139 18,844 4,248 10 274,135
- Y09 139 66 4,682 (49,462) 13,089
B4 (20204) =X g BEEHA gt Z|CHgt
SRt 139 27,027 27,027 285 349,250

Foes | AFHEH 139 1,527 3,965 1 34,609
QI ZH 139 1,413 1,413 19 13,136

TP O =24 139 19,474 36,751 37 326,486
- F0|9 139 (139) 4,771 (22,797) 33,899

o (Mofy, TR, ¥F BR) AW 1397 JISe) Aoy, R, 15 BR

g B¥ test 2

- JlgEe UEE et FEde RSl 27, S 87 7%
A1 ) Bhete] SRR AFEE

- FEEE HW FE] TR /%] ), A1 e 2430 867
Ao e, 1 7140l thrlgel 4%

- QFS A FHEA, FUBAAH, AolE B0 HE JgE A 3 2R
Wl ®, FAFARIgel TR A BE, GAFARNIe] 497,
Aol @ ¥ NepIglel 12 Q%] #5749

18 eee J|sH2ALET
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® Charness st al(1978), Banker et al(1986)°] AJAIgF CCRE®E 3} BCCE¥-S -85
5G Al 71959 dxE B84 B4 AHE [F5 1 AA
_ CCR BEHO QAT )3k B Fog 7Hs 4A A4 DMUEY]
S48 &4, TE; technical eff1c1ency)—% H7}sh, BCC 23S CCR 239

% TETY 7Hde d8lsl 7haqtE o 7S Fall 9 ARl DMUE9

S4(&71€ &84, PTE; pure technical efficiency)< YeERE

- CCRE¥3 BCCRIFOEHE T3 aA&AH ol HEoE R ASAEE,
Scale Efficiency)s & 4 i, ©|& HESE &47]& E&8APTE, pure
technical efficiency)¥ 7%22] E&4CE)He] HnE 53] Hlg8A9 Yde &
T A=

- CCREYE Tt HgolA Y a9 #& T3l 729 FReturns to Scale)e +
& 4 Sedl Y adlolH, T‘fl{?%‘ﬂl—z{ IRS; Increasing Returns to Scale)&
Ues 59 AAAEE, Ya=lold -”Fo EW(CRS; Constant Returns to
Scale)s UYehfa Y a>loH, ?.LE JAIZHDRS; Decreasing Returns to
Scale) 0. & FFRo] A4S YRy

foi m{E

e (20154 ~ 2020@ e84 EAAT) 13970e DMUC| thet E84S 2 dx HE
a8al ZF 59 Hyo g F3gke] Ayt (% 4-11Y

- 3849 HA HFS HH J|EEEAH(TEL 047301, +47]|s& 84 PIE)<
0.5900]a1, 7R EEXGE)E 08162 YEFE. o= 5G AH|7|HE9] H
71de] CCR 2ZoA HHFH o2 53%7F vl &84 +FdYS Vel Qla,
29l AAAT MAANS SAo 123 BCC R3oA HFF o= 41%7) vla

- Rl medol Al WEuT we e 2018Y, 019d0% Uehti,
Ao R FEO E&Ao] &2 s+ 20154, 201643, 20173} 2020 o=
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5G 3HP7|Ye] 22 & WiHd 2

el
EXEN =0 =84 24zuE U= B )
o CCR(TE) BCC(PTE) SE
2015 0.454 0.568 0.817
2016 0.476 0.585 0.825
2017 0.517 0.625 0.832
2018 0.410 0.532 0.784
2019 0.456 0.594 0.781
2020 0.528 0.634 0.849
o 0.473 0.590 0.815
o (HEEAS QD) 7 7[HdE0] 0% o]2= HEEAHS B 1 Qle=d 1 ¢

As BHY 57]e@8APTEe] HIEE2R] 7S] B U4 71ddl o2
TR E8ACE)e] HlEEZQl 7I1YE0] Bt 3237 2

- ol OE 22 ®HSHH, 7YY HEUF HHoZ FAHA XS 7|HEC
Aoz 327§l %?3‘]—:]7_, TEZE QI3 HEgsS AA ]_:]—y_ il 71&;_4'?_1
BEAW S-S W HFHoZ 95719 7ol Jlee HEEAd S 2t Jue
AS ou)g

2 42 N R Rt o )

o H2=9 A0l 2o 9

= PTE SE IRS CRS DRS
2015 94 33 77 12 50
2016 95 31 78 13 48
2017 89 34 93 15 31
2018 99 31 94 9 36
2019 95 36 105 8 26
2020 95 29 93 15 31
Ho 94.7 323 90 12 37

Sl = E—‘?M } H| &K T} *@4 —7} ng°1 =7]
Fo 7R s 53] 2848 /MAANZ 4 9, DRS= 949 =71 vl&R
O 4FE2] S71 vlgo] v & FY FAE 8 E&8A4S MAAAE
o

- JHAoR B, EAUE 13970 7199 EFYA 24 Ad, RS7F 9070 714,

20 eee JjzyHInEE




DRS7} 3771 714 o2 Yehd. o]+
T A= 71l 71he] R
2.5 717k B As ofn]

- YRy R ZdHoA BF G870

12702 Yebd

3

® (20159 BE&A #4)) 139701¢ DMUC
0.4540]11, 47|84 0.5680]1L, TE2
- 7le&2&4(TE +4423 1271 DMU7}F
B Ax 2770 DMU7F &840, 7
LR
TR a&8AS ZHeE 1270 719S AHEH, A Y9
Mg, 74710l HF= o
7ol 77lelH, FAFAIRI 7ol TR Fks I s
15849 dds A4HEd 97 EE&HPIECRE Q%
g e ol 3IME  YebRdd, TR

g
FEHCEDoR
1= ZHDRS)0] 5070, TFES=]EH(CRS)o] 1270, R4

N

[ RN
AL

H

o]
2

PN

A

2~

I

1}
=

L =

g}

3

e (201613 &84 E4) 13970¢] DMUY| T g
047601, =F7]&a844L 0.5850]3, R

- 7l€8 &4 B84 1371 DMU7F &&3
B Ax} 267) DMUZF E&2 01, F22o EL4EGEE 13717}
LR

el
&

SN= uyehgal, Rl

, TEFER(CRS)C] 137, HET24A

ofN

Ak
o

714l & 174

A, TERERE $A/57] 714l 57, &71%d

S L=
7
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OS2 YERRI, &
(SE)& 12717} &&4
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o (20179 E&A #4)) 139719 DMU thet &84S HH, 7leE8A(TE) Bde
0.5170]1L, =7|e8 &4 0.6250]2, 7159 EEACE)S 08322 Yehd

- J1€8584 E4ZE 167] DMUZE 832 Ae® Yegy, ¢57]|&884
A4 2470 DMUZE 88401, 2 T&84CEL 17717 &4 A=
LR

- FRY FEAS Zu e 17 1Y = €8 &AY &£57|E8&A 0
dojA= U 719s As 1670 7199 ﬂlsﬁ AR EE, 294 = 7Y
3, Ae, A7 FAsEHA Jda, FREEsE FHE7] 7Igel i,
271914743 7190] 127]°]H, *d 1%Hl71°é°l 671, BN 7ol
INE Ve

- mEgdel 998 AR #5v1% EEAPTECR 3 Aol 897, 2o

A% ol WHE ey, Fme Fog Avnw
FRAOAZHOR)0] 3070, T2 HHCR] 167, TR0l ZRS)] 9371
vehg

® (2018 E&A £4)) 139719 DMUl th3k &84S HH, 7|eE8A(TE) B

041001, =7]=8 &4 0.5320]2, 7152 BEACE)-2 0.7842 Yehd

-1 A ) DUL B8R 202 ehtn, 4716584 3
Az 2170 DMUZ} &&A0o)a, 7R ZTEACEE 10717F 58292 AHeoe=
Yepd

- wel mede 2T dE 107 7Y F 1eaedT a4vleaedol
FolA 1) 719€ ALE 971 7120l el A, Aelo] gle 719e 9T,
Aol ) AAes AFHel w, FmEzs 2AFY s1del 44,

LARYAE 1] ShoIR, RAEARIe] P, FHEAA

S Uerd

- Egye A0S AMnE #51e LEHPTDOE A% Zo] W, o)
ESHCDOE g% Rl 3VNE uERdm, FEe S Awnw

TEFIAZHDRS)C| 3671, TFEFUERCRS ] I, HFEFUASIRS)C] W=

vebg

N
e
o

3 A 13970 DMUC thdk a&4S B, 7|ed84(TE) HiS
0456011, =57]e 8842 0.5940]1L, 59 E&4CE)S 0.781= Yepd




- J1€a gy B9 &) DMUZF B89 AR Yepda, 5718 ss £4
A3t 2378 DMU7F &8&Fola, R S846E2 8717 a&83F%U #Ho
e

- TR §84E 2
719082 FFHo &’l:ﬂ, TEHES %Zi/%7
7190] 27]olH, FAF

HF 7IEdol 37H ‘/}E}%

- HEEA] oS AuEE £5rE EEAPIESE U3 Aol 957, FEe

F&46Ber % Zo|l = dERR, R Foe AWEY

RAIZHDRS)e) 267Y, FEGERH(CRS)O] 87), FEGAF(RS)e] 105712

Ep

L o

o (20209 F&A £ 139719 DMUY tiet E&4S BH, 7Ea&A(TE) HF&
0.5280] 1, &47]1&EAE 0.6340]3, TR Eg
- ZleEs 443 1571 DMU7L ngﬂ& ﬁzi UEHR DL, rr]e d a4 S
A7} 337] DMUZF EgHolw, FEe FHA ol Ao
vrehd
- R ZEAS
oA = 170 71?3% By
127} 7192 HFTH A, FREEE 3‘73/3‘7] 7190] 87W, a7194/47d8<)
7190] TlelH, FAEARHZIHe] 87, FAFARRIZIdel 671, AolE
5 7187140l Ui=Z yebd
- HlESAY UUS AMEE £57E GEAPTECR % Ao %57), e
FeHCHoR Q% Aol 29z uUehgm, FRe £ Awnd
TFEFAZHDR)®] 31, FESFYEHCR)®] 157), FEFAZRS)] 93742
b

9_.&
@2)
e}
rlo
}_.I
o
=
NI
3
‘:o{n
o
)
-

PO
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Jz

G Malmquist AJAHJX]|5~(MPI) 841 A 9}

o
-
T
>
o
lo

b ez EAolzbH Malmquist AY4HIA43MPI; Malmquist Production
Index) 4 ARt 7ol wWE S84 H3IE AT WA FHY &

- Malmquist AJ4HdAMPD) 412 5221 717t Wstel] wet 714 A4kd o] Wit
oAGA Ye=AE £4T =+ e W

- MPl= 7]&Z &84SR 4<TEC, Technical Efficiency Change Index)¢} 7]
¥ 312 45(TCl; Technical Change Inden)& Y= &+ <

- Jle3d® ‘ﬂi‘rxl—r(TECDL T AR Y TedEasd WstE Brkeke
A 1%1 EW e STk AVl 9 Ao ?‘45} AR 73R,

lﬁ? g g 7hsE A 5 9riste 4 &K Catching-up Effec) &
oju]

- 71EHSAHTCDE F AR T Aalee] WstE oulstet], ol AVle %
AAE R 5o Jlexl®R Wzl ANEFAHY Filoly AEE #F7|Ho|
EAEHSIEE 97

- Malmquist AAHAMPD7E 18 & ZA5ole A F71 1HY 2od
A Zagk o2 A

=

o B 7ol NI5ANE 20209714 56 Aulae] 13970 71gdel vt ara s
£ WIS Baald BAY 2%E (22 oA ANG
- A T2(16~17), T4(18~194) 7|3+ %—7}3]'3’— Uz 7|3k

FAYN:
Ao BAHUL A /1% F WPl V18T 1082 Aol 98%71e

-

r1r

S7FE Ao=E Yehgor, TIA5~161) 4 T5(19 205Dl A4kAdol 5% BE
Zagk Aoz Yepga T3A7-189) 71zt 13% 7hrke]l 71 & Fo=
Aol et

- AR Aske ZIeSAHT)Y] Aart F82 ALR yepy. o=
ZeAae gl AHTEC)7E Hdze=  168% S7HIsols  E7skal
71 & HBA|HTCD= 4% 7%3}0%71 ol AL el 9.8% 1A= AL
Uebd. ol= 3*“40] 7€ EE8A4EG JeHE T olfE Aol
FrjHos 2adleg o)
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- TAAoE B TI(15~169)7]0l A 5.2% e 7led aedekA(TECD
3.8%7F SR eolE Beta 7EHSIAHTCD7F 8.7% ZHAaste] A4Hdol
ZAAss. o9k dile] A2 T3(A7~18d)710l AJikdo] 12.6% 7H4astsd =t
ol= 71&HEEAHIRHTECH ) 25% 7Haste] 7]&HEA4(TCD7F 16.4%

ZrhsEoIE Aol HasE S

VRN T Malmquist AjARE EAMZAD} W

Period TECI TCl MPI
T1(15~16) 1.038 0.913 0.948
T2(16~17'H) 1.133 0.924 1.047
T3(17~18) 0.750 1.164 0.874
T4(18~19'H) 1.138 0.930 1.058
T5(19~20) 1.169 0.810 0.947

7|5H8 1.168 0.960 1.098

1 \

= FEA7Y 10670 F 51K 7199 ol d
7190] B o= st 7lE M3 HTCDY] 240.962) 0 7&X &
HSIASHTECD Y 45(1.284)9] 5ol B 2 Ao 719& A= Yepd

- H$EPoE g BAFES w MPI 7|3 o AL 11422 =8 AL
2712 HoFa a, 718 Z14MPL > DY = HISEAY Y M S 2490
Z1dola,  Z1EHIASHTCD  724A09%6DE  BEsln J|edasA
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H 44 2|9 Malmquist AjAHY M A 7} W
NS TECI TCl MPI
Ho 1.284 0.962 1.232
N | EN 15.555 1.407 16.095
e 0.809 0.853 0.723
Ho 1.230 0.961 1.142
Hl== 3 Z| cH 2.895 1.166 2.501
ENENS 0.793 0.894 0.675

® AT A7)/ VMO E R mE Fry A £ WS}

- 4719 U] A7)[A74E]) 719 LA O 22 AoE YE, 7]
Aol rre} HFHglo] 71EHEAHTCDS Aade sty 7|EA 84 AR
“HTECD “gol o3 A o] Z715E Ao 2 vehd

- FAIF71Y FEe] 7I9E 2 B4 S o MPI 71+ B AL 1.090o=
=2 A S7HE RAFar 91, SUISE ZIAMPL > D] = SAE71Y 5270
Z 3070 7Igola, 71sWHsIASHTCDS] 24409630 = B8t 7|&daeA
W32 SHTECDS] AHa(1.136)0) 7113k Ao = Jehd

- &7)[AES 719E wE EASHE u MPL 7)E Hi ALHELE 127602 w2
AL F7HE RodFn Qla, AARdol  FU1eE ZIdMPL > DO =
271127430 719 8670 = 537) 71gela, 7SR SHTCDe] 7+40.96D) =
B8t 7|8 &AM SHTECDS] A5(1.345)00 71918k Ao 2 Yeld

VRN 122 Malmquist AARE EMZADL W
NS TECI TCl MPI
Ha 1.136 0.963 1.090
SH/57| x| Cf 1.747 1.407 2.714
SN 0.823 0.872 0.817
Ho 1.345 0.961 1.276
EVAYER gty Z|CH 15.555 1.160 16.095
SN 0.793 0.853 0.675

o 5G AnZ|Yel 9458 HA ALY B4 Wst
- FAETIYGe] TP =2 A SUHE RS A, fASAIAEI 7Y,

A E/HZ7|epY «o & Yehd T3l FAEAAN YA M =8 7)E
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ZARSIAHTECD “do] Uehd

=

FRABART|HE W2 E459S W MPL 7|+ He A4S 1L348E vlud
o AN 7 BYFa Qla, Aol SR Z14MPL > Do = 7370
719 & 4670 71gola, ZIEHBANTCY 2H20.969 % BEFat 7]&3
SAHBAHTECD Y] A4(1.39Del 71918 Ao g Yehd

FABANI|G S BARAS o) MPL 712 B AN 106302 A4
F7He BRAFa an, Aol 7K ZI9MPL > DO = A9 F 2970
Z1go)a,  ZIEHSANTDS 209540 EBFstm  71EHERA
#3312 HTECD S Ab(1.144)0] 71918 Ao g Yehd

Al EFE7E Y &89 wl MPL 7]& B A4S L042=E mlud
SEARE AR S7HE HolFal Qlan, Aol ke Z14(MPL > DO = 1770
< 1078 71dola, 71sRSAHTCDY #A40.950)0 % Eat 7|«HasA
HS A HTECDS] (112Dl 7191 Ao = Yehd

2 = TECI TCl MPI

@ 1.391 0.969 1.348

FHSAEH| Z|CH 15.555 1.407 16.095
S 0.809 0.853 0.723

g 1.144 0.954 1.063

FHSAHUEH| Z|CH 2.895 1.166 2.501
S 0.793 0.883 0.675

[ g 1.121 0.950 1.042
OIS s/ 2| of 1.405 1.002 1368
ESEN 0.972 0.885 0.886

® TI(2015~2016%) A34Hd 4143

HoFa Qla, 7K ZI9MPL > DO = 13971 719 F 667 719

ol Z]EWHIAHTCDY A0 = Esty 7Z|esdasdusiAs
(TECD7} S7KL03®)%F Az, 7edile & o|FA Xatal YA, 7

ES
sge 2 skl Jijmon Aol A sk A e Aow
B4 & gl
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Jz

® T2(2016~2017d) "1HAd A4 =

- T2719lA 5G ARI719E4 MPlL 712 B MAAdS LOMTZ A S7F8 B
FaL A3, S7HE Z1MPL > Do = 13970 719 & 6970 71«

- ol 7eHsAIHTADY 2440.924)00 = =73t V=X a8
7F S7KL133R Az, 7lediles & ol FA Xstal AT 7 <=
A 7kt diF oz Aol A stgse Ae B Aow siMd

o]o.
=

vlﬂ

O

® T3(2017~2018\) A4Hd 44

- T37]ol A 5G AHZ1GES] MPI 7|2 HiF AL 0.874F A ZHAE Hy
T a1, 571 ZI9MPL > Do = 13970 719 5 S0 7199

- ol 7]eHERASHTCDY FUl(L16D)ol= B8t 7|3 a8 H3 A SHTECD)
7b ddAeE A ZAA0.7503 ARz, J|edile]l AtFoe=m A
ojFojF o, & AEAS o|FA KT AHWF © AAN Aol AT

=] 5 A~ o
Aoz AT 4 e

-

® T4(2018~2019%) A4Hg 243}

- T47100lA 5G ARZ|FEY MPl 71& Hit S 10582 A 1=
BAFy 91, 2718 719MPL > DY = 1397) 719 = 787 719

- o)l= 71 IAHTCDY 7+40.930)0 % EFsta 7)|<d 843 R HTEC)
7} S7KL169)% A2, 7|egAilS & o]FX] Fslal JANE 7]EY EEAde
A Fvlele] AF o g yiale]l A Etele AL e Ao g M 4

o]o
=]

® T5(2019~20201d) AYAHA H-AA 3}
- T57]9lA 5G AHIZIYES MPl 7|F Hi AL 0472 A4 A4S
BoF3 93, 2718 719MPL > Do) $= 1397 719 = 607 719
- 713 SHTC)7F AuAoz o 34 7208108t 71&AE &AM &
(TECD7} F7KL1693IA =0l S73tar Aibdo] Tast Ax=z, 7]&84s
AUZ o] FA Eslo] 7| E&A0 A FIVBIESdE Aol HAash
Aoz 3T = 95
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Insight

H7kst7] #lel DEARE}

- 4 o2 201595 20208704 d5A T EAlsks 1397 71jes
A T B AEsses T AUREH], JAdH], mEds ol
SollA 2ol HHAl g4Soly R-JEZLE“ < o838t F43

10 r—im
o 1
fU o

=

7} 719EDOMU)¢] F&4S 7|€&S8A(TE technical efficiency),
F8XPTE; pure technical efficiency), 522 E&8XGEo 2 FES}
Aol EEA Y dle] FORIA FAAeRE SHT

e (DEA E443)) 2015HE 20208 AA)717F CCREE &84 #he H2 0473,
BCCEH O HFL 0.5902 217 ==%. o]= CCRE oA 53%, BCCEHANA 41%
o] 7199l HlE&A o] EAFTE A on|
- dAx¥ 84S HH CCR EgdA 2018 41%, 20151 0] 45%, 201913 46%,
840 YRy v, 20204 53%, 2017d 52% = &840 AUF o R o
- BCCRge a8A4S dAxdz HH 20179 63%, 202088 63%, 20199 59%=
BBt =4 Yes A, 2018 53%, 201513 57%= E8A40] A oE =5
- 7R E8ASE; Scale Efficiency)s RH, Hi 08152 R2 EAAAS
Uelar e, 2018y, 2019de] HyETH @2 ke Holn la, 2020
0.849, 20171 0.832= HhH o2 F& R E%"é% LHER

- RSN B4 RS2 Uehd 719jo] H¢ 90712 DRSZ Yehd 719] H+
A= 258 Zhrto]l BA dEehd ole YWHHOE 7Y RO s FS

_g_.%)\ég 7H}1\j }\]71 2= 01_0__ ‘,]u]'al-

® (Malmquist A§4HIAIF 447 2015WFE 20200704 5G A4k 13970 714
of ek A MSHE MPIE B8at B4R AnE uw

- AL TXI6-17), TA8-199) 717k Z7hska Ul 7kl 2ha

2 BAEIL B4717E F MPle) 718 EL 1082 A4kio] 98471 S71e
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5G ZHIRIo| EBY U K &

Ao 2 Yepron, TI(15~16\)3 To(19~20x)ell A4Hdo] 5% BE 74g o=
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uEgy 99 729 2ol
DMU CCR(TE) BCC(PTE) SE PTE SE Z 2 RTS
1 0.334 0417 0.803 [ ] 1.798 Decreasing
2 0414 0417 0.993 [ 0.633 Increasing
3 0.331 0.616 0.537 [ J 1.745 Decreasing
4 0.538 0.540 0.995 [ ] 3.302 Decreasing
5 0.224 0.225 0.998 [ J 0.554 Increasing
6 0.629 0.636 0.989 [ J 8.256 Decreasing
7 0.126 0.150 0.839 [ J 0.048 Increasing
8 0.922 1 0.922 [ 7.337 Decreasing
9 0.994 1 0.994 [ 0.260 Increasing
10 0.359 0.812 0.443 [ ] 10.184 Decreasing
11 0.431 0.454 0.949 [ J 0.808 Increasing
12 0.579 0.581 0.998 [ ) 1.954 Decreasing
13 0.304 0.334 0.911 [ J 0473 Increasing
14 0.580 0.692 0.838 [ J 0.496 Increasing
15 0.178 0.192 0.925 [ 0.591 Increasing
16 0.617 0.621 0.993 [ ] 1.115 Decreasing
17 1 1 1 1.000 Constant
18 0.309 0.746 0414 [ J 0.028 Increasing
19 0.520 0.839 0.620 [ ] 42.586 Decreasing
20 0.537 0.760 0.706 [ 0.226 Increasing
21 0472 0474 0.996 [ J 0.354 Increasing
22 1 1 1 1.000 Constant
23 0.559 0.559 0.999 [ J 0.980 Increasing
24 1 1 1 1.000 Constant
25 0.369 0.409 0.904 [ J 0.203 Increasing
26 0.332 0.335 0.993 [ 0917 Increasing
27 0.363 0433 0.839 [ 0.184 Increasing
28 1 1 1 1.000 Constant
29 0.633 1 0.633 [ ) 20.648 Decreasing
30 0.363 0.364 0.996 [ J 0.696 Increasing
31 0.279 0.377 0.739 [ 0.249 Increasing
32 0.360 0.361 0.998 o 1.341 Decreasing
33 0.403 0.478 0.844 [ J 0.367 Increasing
34 1 1 1 1.000 Constant
35 0.436 0.845 0.517 o 3.669 Decreasing
36 0.735 1 0.735 o 4.352 Decreasing
37 0.250 1 0.250 [ ] 4,061 Decreasing
38 0.215 0.216 0.994 o 1.056 Decreasing
39 0.494 0.500 0.989 o 3.524 Decreasing
40 0.263 0.282 0.932 [ 0427 Increasing
41 0.383 0.393 0.976 [ J 0.208 Increasing
42 0.155 0.341 0.455 [ J 0.052 Increasing
43 1 1 1 1.000 Constant
44 1 1 1 1.000 Constant
45 0.399 0.400 0.999 [ J 0.589 Increasing
46 0.162 0.800 0.203 [ 0.041 Increasing
47 0.395 0411 0.961 [ J 0.455 Increasing
48 0.285 0.365 0.783 [ ] 1.775 Decreasing
49 0.428 0432 0.990 [ ] 3.686 Decreasing
50 0.038 0.067 0.568 [ J 0.188 Incraesing
51 0.309 0.490 0.631 [ J 0.071 Incraesing
52 0.277 0.278 0.998 [ ] 2482 Decreasing
53 1 1 1 1.000 Constant
54 0.224 1 0.224 [ ] 15.656 Decreasing
55 0.451 0.451 0.999 [ 0.654 Increasing
56 0.309 0.565 0.547 [ J 0.102 Increasing
57 0.631 0.676 0.934 [ ] 2.035 Decreasing
58 1 1 1 1.000 Constant
59 0.268 0.420 0.638 [ J 0.074 Increasing
60 1 1 1 1.000 Constant
61 0.748 1 0.748 [ 0.189 Increasing
62 0.379 0.506 0.748 [ J 0.244 Increasing
63 0.356 0.358 0.994 [ ] 2.152 Decreasing
64 0.813 0.848 0.958 [ ] 0.684 Increasing
65 0.632 0.673 0.939 [ ] 0.067 Increasing
66 0.493 0.496 0.994 [ ] 5.309 Decreasing
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DMU CCR(TE) BCC(PTE) SE PTE SE Z A RTS
67 0.511 0.519 0.984 [ ] 7.687 Decreasing
68 0.363 0.365 0.994 [ ] 2311 Decreasing
69 0.968 1 0.968 [ ] 0.626 Increasing
70 0.248 0.250 0.993 [ ] 0.932 Increasing
71 0.956 1 0.956 [ ] 0.023 Increasing
72 0.316 0.331 0.953 [ ] 0.464 Increasing
73 0.470 1 0.470 [ ] 4.805 Decreasing
74 0.464 0.713 0.650 [ J 3517 Decreasing
75 0.210 0.342 0.613 [ ] 0.385 Increasing
76 1 1 1 1.000 Constant
77 0.151 0.156 0.965 [ J 0.685 Increasing
78 0.730 0.732 0.996 [ J 0.845 Increasing
79 0.126 0471 0.268 [ J 0.035 Increasing
80 0.158 0.159 0.994 [ ] 3.101 Decreasing
81 0.407 0.416 0.978 [ J 0.526 Increasing
82 0.342 0.741 0.462 [ J 0.021 Increasing
83 0.873 0.878 0.995 [ J 0.797 Increasing
84 0.204 0.493 0414 [ ] 0.019 Increasing
85 0.386 0.883 0.437 [ J 5397 Decreasing
86 0.338 0.391 0.865 [ ] 1.245 Decreasing
87 0.436 0.626 0.697 [ ] 0.024 Increasing
88 0.465 0.466 0.997 [ ] 1619 Decreasing
89 0.178 0.257 0.692 [ ] 1.047 Decreasing
90 0.218 0.219 0.996 [ J 4.308 Decreasing
91 0.921 1 0.921 [ J 3436 Decreasing
92 0.162 0.163 0.995 [ J 1.610 Decreasing
93 0.045 0.186 0.240 [ ] 0.013 Increasing
94 0.296 0.319 0.927 [ ] 0.192 Increasing
95 0.546 1 0.546 [ ] 4.243 Decreasing
96 0.664 0.860 0.772 [ ] 0.042 Increasing
97 0.166 0.229 0.727 [ ] 0.076 Increasing
98 0417 0.916 0.456 [ ] 1716 Decreasing
99 0.558 0.559 0.997 [ J 1.030 Decreasing
100 0.220 0.227 0.969 [ ] 0.167 Increasing
101 0.432 0.604 0.715 [ ] 2.003 Decreasing
102 0.509 0.511 0.997 [ ] 1.836 Decreasing
103 0.080 0.123 0.646 [ ] 0.039 Increasing
104 0.839 0.839 0.999 [ J 0.870 Increasing
105 0.219 0457 0479 [ 4.908 Decreasing
106 0.420 1 0.420 [ ] 0.214 Increasing
107 0414 0415 0.997 [ ] 0.359 Increasing
108 0.200 0.200 0.998 [ ] 0.930 Increasing
109 0.382 0413 0.923 [ ] 8476 Decreasing
110 0.243 0.252 0.961 [ ] 0.113 Increasing
m 0.120 0.330 0.363 [ ] 0.049 Increasing
112 0.624 0.745 0.837 [ ] 0.041 Increasing
113 0.783 0.913 0.857 [ 17.474 Decreasing
114 0.176 0.361 0.488 [ ] 0.151 Increasing
115 0.535 0.571 0.938 [ ] 0.387 Increasing
116 0452 0.538 0.840 [ ] 0.037 Increasing
17 0.184 0.273 0.674 [ ] 0.263 Increasing
118 0.139 0.139 0.999 [ ] 0.560 Increasing
119 0.601 1 0.601 [ J 2.407 Decreasing
120 0435 0.744 0.586 [ J 0.066 Increasing
121 0.220 0.264 0.836 [ ] 0.034 Increasing
122 0.197 0.229 0.859 [ J 0316 Increasing
123 0.482 0.483 0.997 [ J 0.978 Increasing
124 0.456 0.457 0.999 [ ] 1.009 Decreasing
125 0416 0.426 0.978 [ J 0.699 Increasing
126 0.310 0.318 0.974 [ J 0.219 Increasing
127 0.294 0.359 0.821 [ ] 1.977 Decreasing
128 0.178 1 0.178 [ ] 0.003 Increasing
129 0.302 0.378 0.800 [ J 19.583 Decreasing
130 0.115 0.146 0.790 [ ] 0.038 Increasing
131 0.123 0.454 0.272 [ ] 0.052 Increasing
132 0.639 0.881 0.725 [ J 1.851 Decreasing
133 0.399 0.514 0.776 [ ] 29.593 Decreasing
134 0.754 0.759 0.993 [ ] 0.484 Increasing
135 1 1 1 1.000 Constant
136 0.297 0.309 0.960 [ ] 0.321 Increasing
137 0.241 0.251 0.961 [ ] 0.547 Increasing
138 0.551 0.559 0.985 [ ] 1411 Decreasing
139 0.221 0.229 0.966 [ J 0.110 Increasing
o 0.454 0.568 0.817
JE gAML ER
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DMU CCR(TE) BCC(PTE) SE — - Z P —
1 0.204 0.217 0.942 [ 1373 Decreasing
2 0.466 0.469 0.994 [ J 0.792 Increasing
3 0.234 0.262 0.896 [ J 1213 Decreasing
4 0.708 0.776 0.912 [ 2012 Decreasing
5 0.273 0.274 0.996 [ J 0.954 Increasing
6 0.621 0.673 0.923 [ J 1373 Decreasing
7 0.190 0.282 0.675 [ J 0.173 Decreasing
8 0.550 0.601 0.914 [ J 1.495 Decreasing
9 0.695 0.811 0.857 [ J 0.264 Increasing
10 0.496 0.891 0.556 [ J 13.057 Decreasing
11 0.327 0.340 0.961 [ J 0.458 Increasing
12 0472 0.514 0.919 [ J 1317 Decreasing
13 0.362 0.378 0.957 [ J 0.368 Increasing
14 0.713 0.723 0.986 [ J 0.766 Increasing
15 0.341 0.359 0.949 [ J 1.296 Decreasing
16 0.211 0.212 0.995 [ J 0.732 Increasing
17 0.378 0.447 0.846 [ J 0.210 Increasing
18 0.225 0.399 0.565 [ J 0.055 Increasing
19 0.765 1 0.765 [ 9453 Decreasing
20 0.891 1 0.891 [ J 0.240 Increasing
21 0.486 0.508 0.958 [ J 1.862 Decreasing
22 1 1 1 1.000 Constant
23 0.703 0.723 0.973 [ J 0.565 Increasing
24 0.725 0.776 0.934 [ J 0.251 Increasing
25 0.390 0.407 0.958 [ J 0.369 Increasing
26 0418 0.424 0.987 [ J 0.603 Increasing
27 0.331 0.363 0.914 [ J 0.624 Increasing
28 1 1 1 1.000 Constant
29 0.534 1 0.534 [ J 22.608 Decreasing
30 0.456 0.461 0.989 [ J 1472 Decreasing
31 0.566 0.596 0.950 [ 0.554 Increasing
32 0472 0.475 0.993 [ J 0.905 Increasing
33 0.318 0.328 0.970 [ J 0.687 Increasing
34 1 1 1 1.000 Constant
35 0.695 1 0.695 [ 4.235 Decreasing
36 0.621 0.783 0.794 [ 2482 Decreasing
37 0.445 1.000 0.445 [ J 8.200 Decreasing
38 0.242 0.243 0.995 [ 0.830 Increasing
39 0.653 0.655 0.997 [ 1.051 Decreasing
40 0.254 0.272 0.933 [ J 0.185 Increasing
4 0.640 0.715 0.895 [ 2241 Decreasing
42 0.109 0.282 0.388 [ 0.044 Increasing
43 1 1 1 1.000 Constant
44 1 1 1 1.000 Constant
45 0.409 0415 0.987 [ 0.651 Increasing
46 0.202 0.698 0.289 [ J 0.079 Increasing
47 0.302 0.308 0.981 [ 0.447 Increasing
48 0.523 0.741 0.706 [ 2.543 Decreasing
49 0.386 0.392 0.985 [ J 0.516 Increasing
50 0.049 0.066 0.740 [ 0.132 Increasing
51 0.217 0.454 0.479 [ 0.100 Increasing
52 0.345 0.361 0.953 [ J 1.257 Decreasing
53 0.601 0.610 0.985 [ 1213 Decreasing
54 0.222 1 0.222 [ 11.384 Decreasing
55 0.554 0.564 0.982 [ J 1.262 Decreasing
56 0.289 0.701 0413 [ 0.166 Increasing
57 0.756 0.877 0.862 [ 2.394 Decreasing
58 1 1 1 1.000 Constant
59 0.217 0.336 0.646 [ 0.073 Increasing
60 1 1 1 1.000 Constant
61 1 1 1 1.000 Constant
62 1 1 1 1.000 Constant
63 0.611 0.622 0.982 [ 0481 Increasing
64 0.369 0.381 0.969 [ J 0418 Increasing
65 0.556 0.578 0.963 [ 0.661 Increasing
66 0.402 0.443 0.907 [ 1.867 Decreasing
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DMU CCR(TE) BCC(PTE) SE PTE SE Z A RTS
67 0.467 0.562 0.830 [ J 2.303 Decreasing
68 0.320 0.330 0.972 [ 0438 Increasing
69 1 1 1 1.000 Constant
70 0.257 0.288 0.892 [ J 0.158 Increasing
71 0.524 1 0.524 [ 0.048 Increasing
72 0.421 0.428 0.985 [ 0.549 Increasing
73 0.290 0.445 0.652 [ J 2.079 Decreasing
74 0415 0.544 0.763 [ 3.040 Decreasing
75 0.376 0415 0.905 [ 0.257 Increasing
76 0.876 1.000 0.876 [ J 0.119 Increasing
77 0.133 0.160 0.833 [ 1.204 Decreasing
78 1 1 1 1.000 Constant
79 0.238 0.345 0.689 [ J 0.100 Increasing
80 0.125 0.127 0.985 [ J 0.529 Increasing
81 0.668 0.669 0.998 [ J 0.923 Increasing
82 0.377 0.731 0.516 [ J 0.055 Increasing
83 1 1 1 1.000 Constant
84 0.396 0.585 0.676 [ J 0.203 Increasing
85 0411 0.596 0.690 [ J 2.971 Decreasing
86 0.326 0.393 0.829 [ 1.906 Decreasing
87 0.227 0.374 0.608 [ 0.196 Increasing
88 0.542 0.582 0.932 [ J 0.262 Increasing
89 0.271 0.542 0.500 [ J 1.580 Decreasing
90 0.201 0.201 0.999 [ 0912 Increasing
91 0.493 0.494 0.998 [ J 0.964 Increasing
92 0.236 0.247 0.957 [ 0.342 Increasing
93 0.100 0.179 0.560 [ J 0.044 Increasing
94 0.254 0.276 0.918 [ J 0.336 Increasing
95 0.442 1 0.442 [ J 5.340 Decreasing
96 0.740 0.972 0.761 [ J 0.098 Increasing
97 0.150 0.244 0.613 [ J 0.101 Increasing
98 0.686 1 0.686 [ J 3.351 Decreasing
99 0.965 1 0.965 [ J 1.953 Decreasing
100 0.337 0.341 0.990 [ J 0.569 Increasing
101 0.501 0.688 0.728 [ 3.704 Decreasing
102 0.649 0.653 0.994 [ 0.858 Increasing
103 0.183 0.218 0.840 [ J 0.283 Increasing
104 0.867 1.000 0.867 [ 1493 Decreasing
105 0.265 0.748 0.355 [ 6.404 Decreasing
106 0.467 0.552 0.846 [ J 0.150 Increasing
107 0.421 0.426 0.990 [ J 0.609 Increasing
108 0.251 0.253 0.991 [ J 0.689 Increasing
109 0.524 0.810 0.647 [ J 2.334 Decreasing
110 0.243 0.265 0.914 [ J 0.226 Increasing
1 0.006 0.789 0.007 [ J 0.002 Increasing
112 1 1 1 1.000 Constant
113 0.746 1 0.746 [ J 7.997 Decreasing
114 0.190 0.451 0.421 [ J 0.134 Increasing
115 0.717 0.795 0.902 [ J 0.307 Increasing
116 0.579 0.821 0.705 [ J 0.128 Increasing
117 0.183 0.267 0.685 [ J 0.160 Increasing
118 0.250 0.315 0.795 [ J 2.548 Decreasing
119 0.061 0.122 0.499 [ J 0.125 Increasing
120 0.600 1 0.600 [ J 0.159 Increasing
121 0.191 0.283 0.675 [ J 0.058 Increasing
122 0.326 0.330 0.986 [ J 0.617 Increasing
123 0.883 1 0.883 [ J 2.022 Decreasing
124 0.648 0.656 0.988 [ 0.665 Increasing
125 0.485 0.491 0.988 [ J 0.625 Increasing
126 0.309 0.350 0.885 [ J 0.193 Increasing
127 0.328 0.362 0.904 [ J 1.469 Decreasing
128 0.098 0.728 0.135 [ J 0.010 Increasing
129 0.407 0.543 0.750 5.104 Decreasing
130 0.189 0.230 0.820 0.131 Increasing
131 0.106 0.397 0.268 [ J 0.070 Increasing
132 0.203 0.205 0.991 [ J 0.575 Increasing
133 0.623 1 0.623 [ 9.013 Decreasing
134 0.774 0.792 0.977 [ J 1.249 Decreasing
135 0.867 0.872 0.994 [ J 0.767 Increasing
136 0.423 0431 0.983 [ 0.715 Increasing
137 0.253 0.259 0.978 [ J 0.585 Increasing
138 0.458 0.470 0.974 [ J 1471 Decreasing
139 0.425 0.431 0.984 [ 1400 Decreasing
Ba 0476 0.585 0.825
JE gAML ER
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DMU CCR(TE) BCC(PTE) SE PTE SE Z 2 RTS
1 0.212 0.291 0.729 [ J 2.327 Decreasing
2 0.540 0.548 0.986 [ 0.666 Increasing
3 0.287 0.422 0.680 [ 1330 Decreasing
4 1 1 1 1.000 Constant
5 0.364 0.377 0.968 [ 0.483 Increasing
6 0.672 0.673 0.998 [ J 0.930 Increasing
7 0214 0.262 0.817 [ J 0.078 Increasing
8 0.969 1 0.969 [ J 1.547 Decreasing
9 0.700 0.803 0.872 [ J 0.220 Increasing
10 0.683 1 0.683 [ J 15439 Decreasing
11 1 1 1 1.000 Constant
12 0.570 0.584 0.977 [ J 1122 Decreasing
13 0.424 0.465 0.912 [ J 0.277 Increasing
14 1 1 1 1.000 Constant
15 0.253 0.258 0.982 [ J 1.059 Decreasing
16 0.301 0.304 0.991 [ J 0.685 Increasing
17 0.208 0.457 0.455 [ J 0.077 Increasing
18 0.185 0.497 0.372 [ J 0.023 Increasing
19 0.807 1 0.807 [ J 8.179 Decreasing
20 0.748 1 0.748 [ J 0.137 Increasing
21 0.855 0.872 0.980 [ 0457 Increasing
22 1 1 1 1.000 Constant
23 0.773 0.811 0.954 [ 0.353 Increasing
24 0.771 0.825 0.935 [ 0.177 Increasing
25 0.527 0.554 0.951 [ J 0.377 Increasing
26 0.316 0.327 0.965 [ 0.436 Increasing
27 0.449 0.499 0.899 [ 0.191 Increasing
28 0.642 0.669 0.960 [ J 0.550 Increasing
29 0.516 1 0.516 [ J 13.983 Decreasing
30 0.480 0.500 0.961 [ J 0437 Increasing
31 0.403 0.476 0.847 [ J 0.266 Increasing
32 0.482 0.517 0.934 [ 0.303 Increasing
33 0.153 0.197 0.774 [ 0.277 Increasing
34 1 1 1 1.000 Constant
35 0.549 1 0.549 [ J 1.970 Decreasing
36 0.705 0.760 0.927 [ J 2.504 Decreasing
37 0.503 1.000 0.503 [ 9.588 Decreasing
38 0.245 0.248 0.991 [ J 0.847 Increasing
39 0.767 0.773 0.993 [ J 0.876 Increasing
40 0.235 0.323 0.730 [ 0.170 Increasing
41 0.402 0.406 0.990 [ J 0.702 Increasing
42 0.150 0.617 0.243 [ J 0.048 Increasing
43 1 1 1 1.000 Constant
44 0.836 0.855 0.978 [ J 0.610 Increasing
45 0.439 0.454 0.966 [ J 0.375 Increasing
46 0.244 0.325 0.751 [ 0.091 Increasing
47 0.238 0.269 0.886 [ J 0.156 Increasing
48 0.404 0.472 0.856 [ J 1376 Decreasing
49 1 1 1 1.000 Constant
50 0.040 0.071 0.565 [ J 0.075 Increasing
51 0.647 1 0.647 [ J 0.094 Increasing
52 0.348 0.348 1 [ 0.991 Increasing
53 1 1 1 1.000 Constant
54 0.350 1.000 0.350 [ J 10.254 Decreasing
55 1 1 1 1.000 Decreasing
56 0.520 1.000 0.520 [ J 0.108 Increasing
57 0.518 0.556 0.931 [ J 1.561 Decreasing
58 1 1 1 1.000 Constant
59 0.290 0.374 0.773 [ J 0.056 Increasing
60 1 1 1 1.000 Constant
61 1 1 1 1.000 Constant
62 1 1 1 1.000 Constant
63 0.543 0.575 0.945 [ J 0.259 Increasing
64 0.437 0.477 0.915 [ 0471 Increasing
65 0.600 0.642 0.934 [ J 0.200 Increasing
66 0.654 0.697 0.939 [ J 1.644 Decreasing
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67 0.890 1 0.890 [ J 3.078 Decreasing
68 0.477 0.494 0.966 [ 0.403 Increasing
69 0.735 1.000 0.735 [ 0.024 Increasing
70 0.298 0.374 0.797 [ J 0.128 Increasing
71 0.495 1 0.495 [ 0.036 Increasing
72 0411 0.434 0.947 [ 0.561 Increasing
73 0.389 0.705 0.551 [ J 3.002 Decreasing
74 0.397 0.740 0.536 [ 3.086 Decreasing
75 0.350 0441 0.793 [ 0.168 Increasing
76 0.793 1.000 0.793 [ J 0.082 Increasing
77 0.191 0.284 0.673 [ 1.635 Decreasing
78 0.907 0.917 0.990 [ J 0.799 Increasing
79 0.133 0.330 0.404 [ J 0.056 Increasing
80 0.149 0.153 0.974 [ J 0.397 Increasing
81 0.497 0.498 0.998 [ J 0.937 Increasing
82 0.328 0.677 0.484 [ J 0.040 Increasing
83 0.902 0.922 0.978 [ J 0.465 Increasing
84 0.496 0.846 0.586 [ J 0.078 Increasing
85 0.366 0.402 0.911 [ J 1.824 Decreasing
86 0.334 0.391 0.856 [ 1.971 Decreasing
87 0.282 0.553 0.510 [ 0.090 Increasing
88 0.634 0.674 0.941 [ J 0.217 Increasing
89 0.355 1.000 0.355 [ J 3.021 Decreasing
90 0.147 0.151 0.978 [ 0.466 Increasing
91 0.524 0.527 0.994 [ J 0.920 Increasing
92 0.392 0.410 0.956 [ 0.300 Increasing
93 0.042 0.246 0.170 [ 0.024 Increasing
94 0.204 0.258 0.789 [ J 0.131 Increasing
95 0411 0.776 0.530 [ J 3.889 Increasing
96 0.888 1 0.888 [ 0.084 Increasing
97 0.158 0.250 0.631 [ J 0.067 Increasing
98 0.372 0.915 0.407 [ 2.735 Decreasing
99 1 1 1 1.000 Constant
100 0.376 0.385 0.975 [ J 0.448 Increasing
101 0.493 0.639 0.772 [ 311 Decreasing
102 0.661 0.685 0.965 [ 0.427 Increasing
103 0.235 0.298 0.788 [ J 0.128 Increasing
104 1 1 1 1.000 Constant
105 0.288 0.556 0.518 [ 5.497 Decreasing
106 0.581 0.638 0.910 [ J 0.104 Increasing
107 0.451 0.456 0.987 [ J 0.549 Increasing
108 0.267 0.270 0.988 [ J 0.696 Increasing
109 0.453 0.491 0.923 [ J 1.224 Decreasing
110 0.212 0.253 0.839 [ J 0.075 Increasing
1 0.318 0.403 0.789 [ J 0.285 Increasing
112 0.463 0.605 0.766 [ J 0.067 Increasing
113 0.877 1 0.877 [ J 8.408 Decreasing
114 0.314 0.686 0.457 [ J 0.218 Increasing
115 0.703 0.852 0.826 [ J 0.089 Increasing
116 0.477 0.753 0.633 [ J 0.036 Increasing
117 0.273 0.365 0.748 [ J 0.086 Increasing
118 0.275 0.275 1 [ 0.963 Increasing
119 0.318 0.335 0.951 [ J 0.300 Increasing
120 0.572 0.698 0.819 [ J 0.100 Increasing
121 0.362 0.450 0.804 [ J 0.060 Increasing
122 0.404 0.416 0.973 [ J 0.498 Increasing
123 0.544 0.546 0.997 [ J 0.888 Increasing
124 0.489 0.522 0.937 [ J 0.187 Increasing
125 0.484 0.501 0.966 [ J 0.537 Increasing
126 0.390 0.455 0.857 [ J 0.185 Increasing
127 0.423 0.445 0.950 [ 1.638 Decreasing
128 0.304 1 0.304 [ J 0.012 Increasing
129 0.542 0.631 0.859 [ J 2.056 Decreasing
130 0.291 0.318 0.916 [ 0.187 Increasing
131 0.850 0.969 0.877 [ J 0.324 Increasing
132 0.310 0.314 0.990 [ J 0.820 Increasing
133 0.438 0.514 0.852 [ 2.760 Decreasing
134 1 1 1 1.000 Constant
135 0.765 0.770 0.993 [ J 0.793 Increasing
136 0.270 0.297 0.908 [ 0.180 Increasing
137 0.211 0.222 0.951 [ J 0.344 Increasing
138 0.454 0.456 0.996 [ J 0.895 Increasing
139 0.630 0.637 0.990 [ 0.791 Increasing
Ba 0.517 0.625 0.832
JE gAML ER
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1 0.231 0.281 0.822 [ J 1.945 Decreasing
2 0.551 0.579 0.950 [ 0.752 Increasing
3 0.249 0.250 0.996 [ 0.943 Increasing
4 0.815 0.841 0.969 [ J 1419 Decreasing
5 0.185 0.211 0.876 [ 0.214 Increasing
6 0.598 0.603 0.991 [ J 0.919 Increasing
7 0.141 0.247 0.570 [ J 0.108 Increasing
8 0.699 0.743 0.940 [ J 2.133 Decreasing
9 0.315 0.532 0.592 [ J 0.084 Increasing
10 0.603 1 0.603 [ J 23357 Decreasing
1 0.261 0.310 0.841 [ J 0.182 Increasing
12 0.408 0.409 0.997 [ J 1.028 Decreasing
13 0.301 0.382 0.788 [ J 0.189 Increasing
14 0.752 0.828 0.907 [ J 0.653 Increasing
15 0.319 0.321 0.995 [ J 1.049 Decreasing
16 0.188 0.195 0.965 [ J 0.557 Increasing
17 0.128 0.669 0.190 [ J 0.040 Increasing
18 0.161 0.603 0.267 [ J 0.060 Increasing
19 0.609 1 0.609 [ J 6.290 Decreasing
20 0.405 0.771 0.525 [ 0.202 Increasing
21 0.286 0.286 1 [ 0.997 Increasing
22 1 1 1 1.000 Constant
23 0.299 0.326 0.916 [ 0309 Increasing
24 0.648 0.732 0.885 [ 0450 Increasing
25 0.259 0.326 0.794 [ J 0.237 Increasing
26 0.218 0.441 0.494 [ J 0.238 Increasing
27 0.296 0.424 0.698 [ J 0.210 Increasing
28 0.619 0.673 0.920 [ J 0.624 Increasing
29 0.512 1 0.512 [ J 13.127 Decreasing
30 0.279 0.305 0.915 [ J 0301 Increasing
31 0.290 0.368 0.788 [ J 0.394 Increasing
32 0.253 0.293 0.864 [ 0.204 Increasing
33 0.209 0.301 0.694 [ 0323 Increasing
34 0.520 0.533 0.976 [ 1.264 Decreasing
35 0.208 0.221 0.940 [ J 1.309 Decreasing
36 0.854 1 0.854 [ J 2.884 Decreasing
37 0.532 1 0.532 [ 9.096 Decreasing
38 0.225 0.236 0.952 [ J 0.476 Increasing
39 0.403 0.443 0.909 [ J 0.385 Increasing
40 0.201 0.296 0.678 [ 0.107 Increasing
41 0.312 0.314 0.993 [ J 0.878 Increasing
42 0.079 0.444 0.178 [ J 0.035 Increasing
43 1 1 1 1.000 Constant
44 0.562 0.610 0.922 [ J 0.435 Increasing
45 0.339 0.353 0.960 [ J 0.768 Increasing
46 0.296 0.351 0.844 [ 0.504 Increasing
47 0.261 0317 0.825 [ J 0217 Increasing
48 0.393 0.397 0.992 [ 1431 Decreasing
49 0.403 0417 0.966 [ 0.509 Increasing
50 0.035 0.094 0374 [ J 0.052 Increasing
51 0.984 1 0.984 [ J 0.364 Increasing
52 0.401 0.429 0.935 [ 0.532 Increasing
53 0.529 0.535 0.989 [ J 0.879 Increasing
54 0.280 1 0.280 [ J 10.956 Decreasing
55 0.311 0.316 0.986 [ 0.822 Increasing
56 0313 1.000 0313 [ J 0.046 Increasing
57 0428 0437 0.979 [ 1.264 Decreasing
58 1 1 1 1.000 Constant
59 0.183 0.296 0617 [ J 0.284 Increasing
60 0.654 0.706 0.926 [ J 0.645 Increasing
61 0.918 1 0.918 [ 0.309 Increasing
62 1 1 1 1.000 Constant
63 0.425 0.483 0.879 [ J 0.224 Increasing
64 0.390 0.497 0.786 [ 0.359 Increasing
65 0.425 0.492 0.864 [ J 0.314 Increasing
66 0.559 0.718 0.778 [ J 1.749 Decreasing

www . etri.re kr

41



5G H|7|He| 22 U Mrd 24
uagd 49 F2o] 2o
DMU CCR(TE) BCC(PTE) SE PTE SE Z A RTS
67 0.326 0.327 0.997 [ J 1.188 Decreasing
68 0414 0.449 0.921 [ 0.323 Increasing
69 1 1 1 1.000 Constant
70 0.158 0.343 0.461 [ J 0.061 Increasing
71 0.474 1 0.474 [ 0.058 Increasing
72 0.733 0.778 0.942 [ 0.785 Increasing
73 0.177 0.203 0.875 [ J 1.464 Decreasing
74 0.216 0.218 0.988 [ 1.203 Decreasing
75 0.369 0.448 0.824 [ 0.283 Decreasing
76 0.502 1 0.502 [ J 0.057 Increasing
77 0.126 0.127 0.991 [ 0.575 Increasing
78 0.655 0.675 0.972 [ J 0.624 Increasing
79 0.047 0.348 0.136 [ J 0.019 Increasing
80 0.090 0.103 0.870 [ J 0.225 Increasing
81 0.430 0.446 0.964 [ J 0476 Increasing
82 0.278 0.823 0.337 [ J 0.035 Increasing
83 0.747 0.790 0.945 [ J 0.453 Increasing
84 0.096 0.589 0.163 [ J 0.057 Increasing
85 0.248 0.277 0.894 [ J 1.744 Decreasing
86 0.255 0.268 0.951 [ J 1.278 Decreasing
87 0.233 0.733 0.318 [ 0.070 Increasing
88 0.351 0.419 0.839 [ J 0.261 Decreasing
89 0.364 0.595 0.612 [ J 1.545 Decreasing
90 0.138 0.139 0.990 [ J 0.842 Increasing
91 0.593 0.603 0.982 [ J 1.103 Decreasing
92 0.170 0.214 0.796 [ 0.156 Increasing
93 0.021 0.323 0.065 [ J 0.013 Increasing
94 1 1 1 1.000 Constant
95 0.334 0.524 0.636 [ J 4.049 Decreasing
96 0.591 0.852 0.693 [ 0.177 Decreasing
97 0.205 0.319 0.643 [ J 0.133 Increasing
98 1 1 1 1.000 Constant
99 0.329 0.386 0.854 [ J 0.408 Increasing
100 0.447 0.454 0.984 [ J 0.755 Increasing
101 0.438 0.468 0.936 [ J 2.619 Decreasing
102 0.593 0.642 0.924 [ J 0.370 Increasing
103 0.083 0.181 0.458 [ J 0.087 Increasing
104 1 1 1 1.000 Constant
105 0.192 0.493 0.389 [ J 8.079 Decreasing
106 0.251 0.364 0.691 [ J 0.310 Increasing
107 0.244 0.247 0.989 [ J 1.409 Decreasing
108 0.204 0.212 0.966 [ J 2.011 Decreasing
109 0.313 0.315 0.991 [ J 1.307 Decreasing
110 0.207 0.358 0.577 [ J 0.105 Increasing
1 1 1 1 1.000 Constant
112 0.379 0.650 0.583 [ J 0.136 Increasing
113 0.884 1 0.884 [ J 8.166 Decreasing
114 0.655 0.935 0.701 [ J 0.183 Increasing
115 0.664 0.909 0.730 [ J 0.099 Increasing
116 0.267 0.675 0.396 [ J 0.046 Increasing
117 0.256 0.473 0.542 [ J 0.089 Increasing
118 0.219 0.221 0.993 [ J 0.916 Increasing
119 0.257 0.285 0.903 [ J 0.539 Increasing
120 0.392 0.706 0.555 [ J 0.145 Increasing
121 0.332 0.443 0.749 [ 0.405 Increasing
122 0.305 0.325 0.937 [ J 0.458 Increasing
123 0.662 0.691 0.958 [ J 0.905 Increasing
124 0.247 0.271 0.912 [ J 0.596 Increasing
125 0.277 0.297 0.932 [ J 0.347 Increasing
126 0.225 0.333 0.674 [ J 0.199 Increasing
127 0.558 0.601 0.929 [ 2.564 Decreasing
128 0.123 1 0.123 [ J 0.025 Increasing
129 0.794 0.958 0.829 [ J 5371 Decreasing
130 0.204 0.265 0.769 [ 0.202 Increasing
131 0.064 0.352 0.182 [ J 0.036 Increasing
132 0.193 0.207 0.933 [ J 0.484 Increasing
133 0.637 0.664 0.960 [ 3.065 Decreasing
134 0.609 0.621 0.981 [ J 0.866 Increasing
135 0.340 0.454 0.750 [ J 0.331 Increasing
136 0.237 0.277 0.858 [ 0.215 Increasing
137 0.320 0.395 0.811 [ J 0434 Increasing
138 0.316 0.328 0.964 [ J 0.504 Increasing
139 0.363 0.389 0.932 [ 0.360 Increasing
B 0.410 0.532 0.784
e T
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1 0.240 0.329 0.730 [ J 1.979 Decreasing
2 0.521 0.541 0.964 [ 0.582 Increasing
3 0.419 0.424 0.987 [ 0.670 Increasing
4 0.624 0.629 0.991 [ J 1.247 Decreasing
5 0.591 0.614 0.962 [ 0.356 Increasing
6 0.709 0.728 0.974 [ J 0.569 Increasing
7 0.360 0.610 0.591 [ J 0.079 Increasing
8 0.844 0.965 0.874 [ J 1.366 Decreasing
9 0.271 0.493 0.550 [ J 0.053 Increasing
10 0.279 0.652 0428 [ J 10.104 Decreasing
1 0.310 0.358 0.866 [ J 0317 Increasing
12 0.492 0.540 0.911 [ J 1.603 Decreasing
13 0.377 0.480 0.786 [ J 0.264 Increasing
14 0.874 0.880 0.993 [ J 0.614 Increasing
15 0.370 0.373 0.993 [ J 0.901 Increasing
16 1 1 1 1.000 Constant
17 0.380 1 0.380 [ J 0.025 Increasing
18 0.177 0.677 0.262 [ J 0.021 Increasing
19 0.463 0.672 0.689 [ J 4.541 Decreasing
20 0.354 0.776 0456 [ 0.130 Increasing
21 0471 0.483 0.976 [ 0351 Increasing
22 1 1 1 1.000 Constant
23 1 1 1 1.000 Constant
24 0.384 0473 0.814 [ 0.180 Increasing
25 0.368 0.454 0.810 [ J 0.154 Increasing
26 0.249 0.644 0.387 [ 0.198 Increasing
27 0.469 0.635 0.738 [ 0.144 Increasing
28 0.650 0.725 0.897 [ J 0.543 Increasing
29 0.514 1 0.514 [ J 12.825 Decreasing
30 0.468 0.501 0.935 [ J 0.467 Increasing
31 0.351 0.980 0.358 [ J 0.279 Increasing
32 0.236 0.278 0.849 [ 0.164 Increasing
33 0.281 0.377 0.745 [ 0.481 Increasing
34 0.576 0.578 0.997 [ 0.947 Increasing
35 0.232 0.235 0.990 [ 0381 Increasing
36 0.762 1 0.762 [ 4174 Decreasing
37 0.399 0.814 0.489 [ 6.696 Decreasing
38 0.292 0.306 0.953 [ J 0.331 Increasing
39 0.814 0.830 0.981 [ J 0.635 Increasing
40 0.282 0.402 0.702 [ 0.166 Increasing
41 0.330 0.347 0.949 [ J 0.475 Increasing
42 0.254 0.476 0.534 [ J 0.061 Increasing
43 1 1 1 1.000 Constant
44 1 1 1 1.000 Constant
45 0.395 0.409 0.966 [ J 0.227 Increasing
46 0.261 0.338 0.772 [ 0.162 Increasing
47 0.124 0.243 0.510 [ J 0.060 Increasing
48 0.541 0.549 0.986 [ 0773 Increasing
49 0.356 0.375 0.950 [ 0472 Increasing
50 0.056 0.127 0441 [ J 0.074 Increasing
51 0.911 1 0.911 [ J 0.109 Increasing
52 0.672 0.679 0.990 [ 0.898 Increasing
53 0.748 0.761 0.984 [ J 0411 Increasing
54 0.398 0.545 0.731 [ 6.973 Decreasing
55 0.392 0.408 0.961 [ 0.246 Increasing
56 0.633 1 0.633 [ J 0.138 Increasing
57 0.518 0.546 0.947 [ 1.109 Decreasing
58 0.809 0.819 0.988 [ 0.906 Increasing
59 0.233 0.380 0612 [ J 0.073 Increasing
60 0.770 0.792 0.973 [ J 0.801 Increasing
61 0.286 0.348 0.820 [ 0.181 Increasing
62 1 1 1 1.000 Constant
63 0.506 0.590 0.858 [ J 0.316 Increasing
64 0.276 0.394 0.701 [ 0.174 Increasing
65 0.504 0.543 0.928 [ J 0.252 Increasing
66 0.388 0.396 0.981 [ J 1.398 Decreasing
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67 0.223 0.238 0.938 [ J 0453 Increasing
68 0.369 0.391 0.944 [ 0422 Increasing
69 0.912 1 0.912 [ 0.061 Increasing
70 0.223 0.387 0.577 [ J 0.086 Increasing
71 0.597 1 0.597 [ 0.033 Increasing
72 1 1 1 1.000 Constant
73 0.364 0.442 0.824 [ J 1.990 Decreasing
74 0.478 0.745 0.642 [ 2.123 Decreasing
75 0.578 0.704 0.821 [ 0.184 Increasing
76 0.385 1 0.385 [ J 0.037 Increasing
77 0.129 0.130 0.996 [ 0.927 Increasing
78 0.356 0413 0.861 [ J 0.213 Increasing
79 0.009 0.468 0.020 [ J 0.004 Increasing
80 0.125 0.151 0.825 [ J 0.222 Increasing
81 0.403 0.448 0.898 [ J 0.360 Increasing
82 0.573 1 0.573 [ J 0.023 Increasing
83 0.603 0.632 0.954 [ J 0.401 Increasing
84 0.356 0.685 0.520 [ J 0.054 Increasing
85 0.293 0.578 0.506 [ J 2.775 Decreasing
86 0.343 0.357 0.962 [ J 1143 Decreasing
87 0.182 0.507 0.360 [ 0.051 Increasing
88 0.457 0.501 0.911 [ J 0.336 Increasing
89 0.730 0.866 0.842 [ 3.290 Decreasing
90 0.244 0.247 0.988 [ 0.768 Increasing
91 0.428 0.435 0.983 [ J 0.865 Increasing
92 0.129 0.229 0.562 [ 0.072 Increasing
93 0.056 0.091 0.615 [ J 0.079 Increasing
94 0.181 0.225 0.805 [ J 0.050 Increasing
95 0.303 0425 0.714 [ J 3.236 Decreasing
96 0.900 1 0.900 [ J 0.043 Increasing
97 0.344 0.441 0.779 [ J 0.103 Increasing
98 0.689 0.895 0.770 [ 3.246 Decreasing
99 0.551 0.578 0.953 [ 0.267 Increasing
100 0.745 0.750 0.992 [ J 1.216 Decreasing
101 0.449 0.647 0.694 [ J 2.394 Decreasing
102 0.507 0.560 0.904 [ 0393 Increasing
103 0.150 0.201 0.749 [ J 0.043 Increasing
104 0.539 0.586 0.920 [ J 0.368 Increasing
105 1 1 1 1.000 Constant
106 0.811 0.889 0.912 [ J 0.234 Increasing
107 0.327 0.330 0.990 [ J 0.823 Increasing
108 0.131 0.139 0.943 [ J 0.428 Increasing
109 0.408 0.443 0.920 [ 0.375 Increasing
110 0.653 0.677 0.965 [ J 0.200 Increasing
1 0.053 0.371 0.143 [ J 0.038 Increasing
112 0.508 0.662 0.767 [ J 0.063 Increasing
113 0.576 0.980 0.588 [ J 6.951 Decreasing
114 0.110 1 0.110 [ J 0.046 Increasing
115 0.823 1 0.823 [ 0.222 Increasing
116 0.592 1 0.592 [ J 0.066 Increasing
117 0.234 0.478 0.489 [ J 0.069 Increasing
118 0.253 0.254 0.999 [ J 1.070 Decreasing
119 0.477 0.493 0.968 [ J 0.556 Increasing
120 0.409 0.753 0.543 [ J 0.059 Increasing
121 0.318 0.461 0.690 [ J 0.104 Increasing
122 0.242 0.268 0.902 [ J 0419 Increasing
123 0.800 0.818 0.978 [ J 0.819 Increasing
124 0.246 0.343 0.717 [ J 0.128 Increasing
125 0.200 0.235 0.847 [ J 0.242 Increasing
126 0.331 0.427 0.774 [ J 0.050 Increasing
127 0.581 0.827 0.703 [ J 3.405 Decreasing
128 0.216 1 0.216 [ J 0.014 Increasing
129 0.679 1 0.679 [ J 1.832 Decreasing
130 0.131 0.221 0.591 [ 0.087 Increasing
131 0.076 1 0.076 [ J 0.034 Increasing
132 0.242 0.261 0.929 [ J 0.366 Increasing
133 0.666 0.990 0.673 [ 4.081 Decreasing
134 0.463 0.526 0.879 [ J 0.162 Increasing
135 0.605 0.731 0.828 [ J 0.229 Increasing
136 0.274 0.323 0.847 [ 0.291 Increasing
137 0.399 0.436 0.913 [ J 0.501 Increasing
138 0.343 0.357 0.960 [ J 0.605 Increasing
139 0.459 0.463 0.990 [ 0.903 Increasing
B 0.456 0.594 0.781
e T
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1 0.161 0.181 0.889 [ J 1.635 Decreasing
2 0.619 0.628 0.986 [ 0.707 Increasing
3 0.337 0.341 0.988 [ 1.027 Decreasing
4 0.743 0.746 0.996 [ J 1.219 Decreasing
5 0.275 0.278 0.993 [ 0.399 Increasing
6 0.688 0.694 0.992 [ J 0.598 Increasing
7 0414 0.444 0.931 [ J 0.141 Increasing
8 1 1 1 1.000 Constant
9 0.278 0.495 0.561 [ J 0.038 Increasing
10 0.320 1 0.320 [ J 13419 Decreasing
1 0.302 0.306 0.986 [ J 0.278 Increasing
12 0.475 0.513 0.926 [ J 1463 Decreasing
13 0.203 0.212 0.956 [ J 0.116 Increasing
14 1 1 1 1.000 Constant
15 0.400 0.401 0.999 [ J 0.878 Increasing
16 0.351 0.357 0.985 [ J 1.054 Decreasing
17 0.771 1 0.771 [ J 0.034 Increasing
18 0.194 0.534 0.363 [ J 0.012 Increasing
19 0.528 1 0.528 [ J 5.777 Decreasing
20 0.734 0.937 0.783 [ 0.255 Increasing
21 0.607 0.638 0.950 [ 0.237 Increasing
22 1 1 1 1.000 Constant
23 0.934 0.935 0.999 [ J 1.077 Decreasing
24 0.926 0.978 0.947 [ J 0.385 Increasing
25 0.380 0413 0.921 [ J 0.221 Increasing
26 0.104 0.259 0.402 [ 0.038 Increasing
27 0.455 0.511 0.891 [ J 0.148 Increasing
28 0.672 0.673 0.998 [ J 0.982 Increasing
29 0.479 1 0.479 [ J 13.014 Decreasing
30 0.931 1 0.931 [ J 1377 Decreasing
31 0.659 0.707 0.933 [ J 0.277 Increasing
32 0.481 0.487 0.988 [ 0421 Increasing
33 1 1 1 1.000 Constant
34 0.590 0.590 1 [ 0.993 Increasing
35 0.530 0.564 0.940 [ J 1.706 Decreasing
36 0.848 1 0.848 [ J 8.633 Decreasing
37 0.375 0.716 0.524 [ 9.843 Decreasing
38 0.206 0.209 0.987 [ J 0.336 Increasing
39 1 1 1 1.000 Constant
40 0.492 0.538 0.914 [ 0.072 Increasing
41 0.362 0.363 0.998 [ J 1.099 Decreasing
42 0.223 0.346 0.646 [ J 0.067 Increasing
43 1 1 1 1.000 Constant
44 0.621 0.624 0.995 [ J 0.752 Increasing
45 0.347 0.360 0.962 [ J 0.271 Increasing
46 0.557 0.630 0.883 [ 0.267 Increasing
47 0.227 0.249 0.910 [ J 0.074 Increasing
48 0.946 0.947 0.999 [ 0.707 Increasing
49 0.339 0.341 0.994 [ 0.397 Increasing
50 0.100 0.120 0.833 [ J 0.102 Increasing
51 0.821 1 0.821 [ J 0.230 Increasing
52 1 1 1 1.000 Constant
53 1 1 1 1.000 Constant
54 0.253 0.615 0411 [ J 4415 Decreasing
55 0.509 0.527 0.966 [ 0.408 Increasing
56 0.732 1 0.732 [ J 0.269 Increasing
57 0.730 0.733 0.996 [ J 1.076 Decreasing
58 1 1 1 1.000 Constant
59 0.254 0.269 0.942 [ J 0.078 Increasing
60 1 1 1 1.000 Constant
61 0.421 0432 0.976 [ 0.240 Increasing
62 1 1 1 1.000 Constant
63 0.747 0.759 0.983 [ J 0.293 Increasing
64 0.535 0.712 0.751 [ 0.136 Increasing
65 0.779 0.792 0.983 [ J 0.228 Increasing
66 0.762 0.920 0.829 [ J 2.336 Decreasing
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67 0.107 0.114 0.941 [ J 0.211 Increasing
68 0.479 0.482 0.993 [ 0451 Increasing
69 0.589 1 0.589 [ 0.017 Increasing
70 0.469 0.633 0.741 [ J 0.153 Increasing
71 0.550 1 0.550 [ 0.063 Increasing
72 0.418 0.458 0.912 [ 0.303 Increasing
73 0.241 0.241 1.000 [ J 1.069 Decreasing
74 0.655 0.971 0.675 [ 3.000 Decreasing
75 0.721 0.781 0.924 [ 0.187 Increasing
76 0.511 0.885 0.577 [ J 0.041 Increasing
77 0.256 0.257 0.998 [ 0.762 Increasing
78 0.593 0.596 0.994 [ J 0.481 Increasing
79 0.009 0.997 0.009 [ J 0.003 Increasing
80 0.144 0.146 0.985 [ J 0.264 Increasing
81 0.778 0.780 0.997 [ J 0.738 Increasing
82 0.404 1 0.404 [ J 0.017 Increasing
83 0.857 0.883 0.970 [ J 0432 Increasing
84 0.266 0.432 0.615 [ J 0.025 Increasing
85 0.799 1 0.799 [ J 6.824 Decreasing
86 0.343 0.345 0.996 [ 0.557 Increasing
87 0.208 0.323 0.644 [ 0.044 Increasing
88 0.581 0.586 0.991 [ J 0.502 Increasing
89 0.720 1 0.720 [ J 4.685 Decreasing
90 0.321 0.322 0.995 [ 1.026 Decreasing
91 0.284 0.303 0.939 [ J 0.394 Increasing
92 0.465 0.485 0.960 [ J 0.630 Increasing
93 0.484 0.486 0.995 [ 0.327 Increasing
94 0.261 0.364 0.717 [ J 0.143 Increasing
95 0.334 0.536 0.622 [ J 2.397 Decreasing
96 0.900 1 0.900 [ 0.131 Increasing
97 0.206 0.332 0.620 [ J 0.041 Increasing
98 0.613 0.638 0.961 [ J 1.915 Decreasing
99 0.314 0.334 0.941 [ J 0.458 Increasing
100 0.234 0.236 0.990 [ J 0.232 Increasing
101 0.367 0.472 0.778 [ 3.701 Decreasing
102 0.767 0.775 0.990 [ 0.394 Increasing
103 0.120 0.174 0.690 [ J 0.047 Increasing
104 0.881 0.905 0.974 [ J 0353 Increasing
105 0.553 1 0.553 [ J 6.639 Decreasing
106 0.469 0.526 0.890 [ J 0.119 Increasing
107 0.388 0.388 0.998 [ J 1.121 Decreasing
108 0.178 0.182 0.982 [ J 0.303 Increasing
109 0.857 0.923 0.928 [ J 0.314 Increasing
110 0.233 0.280 0.834 [ J 0.119 Increasing
1 1 1 1 1.000 Constant
112 0.628 0.759 0.827 [ J 0.072 Increasing
113 0.574 1 0.574 [ J 7.917 Decreasing
114 0.158 0.867 0.182 [ J 0.037 Increasing
115 0.395 0.421 0.938 [ J 0.243 Increasing
116 0.602 0.744 0.809 [ J 0.037 Increasing
117 0.298 0.339 0.881 [ J 0.080 Increasing
118 0.357 0.595 0.601 [ J 1.858 Decreasing
119 0.697 1 0.697 [ J 0.227 Increasing
120 0.496 0.643 0.772 [ J 0.038 Increasing
121 0.237 0.369 0.644 [ J 0.045 Increasing
122 0.361 0.366 0.986 [ J 0.470 Increasing
123 0.492 0.525 0.938 [ J 0492 Increasing
124 0.371 0.458 0.812 [ J 0.094 Increasing
125 0.216 0.234 0.924 [ J 0.212 Increasing
126 1 1 1 1.000 Constant
127 0.375 0.390 0.962 [ J 1.696 Decreasing
128 0.269 1 0.269 [ J 0.015 Increasing
129 1 1 1 1.000 Constant
130 0.146 0.177 0.823 [ 0.029 Increasing
131 0.076 0.513 0.148 [ J 0.017 Increasing
132 0.291 0.300 0.971 [ J 0.232 Increasing
133 0.722 0.789 0.915 [ 3.839 Decreasing
134 0.495 0.566 0.875 [ J 0.100 Increasing
135 1 1 1 1.000 Constant
136 0.687 0.712 0.966 [ 0472 Increasing
137 0.560 0.575 0.974 [ J 0.671 Increasing
138 0.557 0.559 0.995 [ J 0.571 Increasing
139 0.621 0.624 0.996 [ 0.676 Increasing
B 0.528 0.634 0.849
e P ]




[} . —
H2: 2. Malmquist A#AHd =2 A0}
DMU T1(2015~2016) T2(2016~2017) T3(2017~2018)

TECI TCI MPI TECI TCI MPI TECI TCI MPI

1 0.610 0.854 0.521 1.039 1.003 1.042 1.088 1.003 1.091
2 1.126 0.875 0.985 1.159 0.921 1.067 1.019 1.170 1.192
3 0.709 0.794 0.563 1.225 1.031 1.263 0.868 1.257 1.091
4 1317 0.824 1.085 1412 0914 1.290 0.815 1.257 1.025
5 1.218 0.823 1.003 1.336 0.850 1.135 0.508 1.292 0.657
6 0.988 0.854 0.843 1.081 0.965 1.042 0.890 1.107 0.985
7 1.512 0.904 1.367 1.126 0.929 1.046 0.657 1.268 0.833
8 0.596 0.832 0.496 1.761 0.970 1.708 0.721 1.248 0.901
9 0.699 0.844 0.590 1.008 0.846 0.853 0.450 1.301 0.585
10 1.380 0.851 1.174 1.378 0.939 1.293 0.882 0.728 0.642
1 0.759 1.023 0.776 3.057 0.882 2.697 0.261 0.603 0.157
12 0.815 0.867 0.707 1.207 0.990 1.195 0.715 1.007 0.720
13 1.191 0.869 1.034 1171 0.949 1.112 0.710 1.098 0.780
14 1.230 0.967 1.189 1.402 0.832 1.167 0.752 1.402 1.053
15 1913 0.831 1.590 0.744 1.232 0.916 1.260 1.002 1.263
16 0.342 0.868 0.297 1.426 0.975 1.390 0.625 1171 0.732
17 0.378 0.877 0.332 0.550 0.970 0.533 0.613 1.084 0.665
18 0.728 0.906 0.659 0.820 0.879 0.721 0.870 1.236 1.075
19 1472 0.849 1.250 1.055 0.939 0.990 0.755 1.242 0.937
20 1.659 1.015 1.685 0.840 0.950 0.798 0.541 1.032 0.558
21 1.030 0.939 0.968 1.758 0.774 1.362 0334 1.329 0.444
22 1.000 0.960 0.960 1.000 1.183 1.183 1.000 0.836 0.836
23 1.259 0.857 1.079 1.099 0.905 0.994 0.386 1.246 0.481
24 0.725 0.925 0.670 1.064 0.841 0.894 0.841 1.235 1.038
25 1.056 0.855 0.902 1.352 0.930 1.257 0.491 1172 0.576
26 1.258 0.839 1.055 0.755 1.013 0.765 0.689 0.882 0.607
27 0.913 0.811 0.740 1.354 0.927 1.256 0.660 1.164 0.768
28 1.000 2.142 2.142 0.642 0.606 0.389 0.965 0.999 0.964
29 0.844 0.869 0.734 0.966 0.993 0.959 0.993 1.000 0.993
30 1.256 0.918 1.154 1.054 0.886 0.934 0.581 1.284 0.746
31 2.031 1.240 2.518 0.712 0.781 0.556 0.719 1.138 0.819
32 1.310 0.859 1.126 1.023 0.900 0.921 0.524 1.341 0.703
33 0.788 1.769 1.394 0.481 1.237 0.594 1.366 0.722 0.986
34 1.000 1.108 1.108 1.000 0.932 0.932 0.520 1.098 0.571
35 1.593 2.056 3.275 0.790 0.647 0.511 0.379 1.737 0.658
36 0.846 0.985 0.833 1.134 0.964 1.094 1212 1.034 1.253
37 1779 0.918 1.633 1.130 1.210 1.368 1.059 0.804 0.852
38 1.124 1.007 1.132 1.015 0.943 0.957 0918 1318 1.210
39 1.321 0.844 1.116 1175 0.935 1.098 0.525 1.124 0.590
40 0.965 0.829 0.800 0.927 1.042 0.965 0.854 1.030 0.879
41 1.670 0.862 1.440 0.628 0.959 0.602 0.775 1.118 0.867
42 0.705 0.872 0.615 1.370 0.889 1.218 0.526 1.256 0.660
43 1.000 0.812 0.812 1.000 1175 1.175 1.000 1.193 1.193
44 1.000 0.802 0.802 0.836 0.938 0.785 0.672 1.236 0.831
45 1.025 0.839 0.860 1.073 0.923 0.990 0.773 1.247 0.964
46 1.245 0.875 1.089 1211 0.825 0.998 1214 1.253 1.521
47 0.766 0.878 0.673 0.789 0.962 0.759 1.096 1.115 1.223
48 1.832 0.829 1.519 0.773 1.188 0.918 0973 1.112 1.082
49 0.902 0.877 0.791 2.592 0.884 2.292 0.403 1317 0.531
50 1.276 0.814 1.038 0.821 1.048 0.861 0.880 1.226 1.078
51 0.704 0.876 0.617 2977 0.966 2.876 1.521 1.894 2.880
52 1.242 0.816 1.014 1.009 1.135 1.144 1.154 0.866 1.000
53 0.601 0.872 0.524 1.664 0.896 1.492 0.529 1.325 0.702
54 0.988 0.865 0.855 1.579 0.905 1429 0.798 1.236 0.987
55 1.228 0.743 0913 1.806 0.945 1.707 0311 1.999 0.623
56 0.937 0.849 0.795 1.797 0.895 1.609 0.602 0.875 0.527
57 1.197 0.845 1.012 0.685 0.952 0.652 0.826 1.072 0.885
58 1.000 0.793 0.793 1.000 0.823 0.823 1.000 0.951 0.951
59 0.810 0.926 0.750 1.334 0.844 1.126 0.631 1.284 0.810
60 1.000 0.837 0.837 1.000 0.767 0.767 0.654 1.256 0.821
61 1.337 1.361 1.820 1.000 1.080 1.080 0918 0.762 0.700
62 2.641 3.981 10.514 1.000 0.590 0.590 1.000 0.487 0.487
63 1717 0.870 1.494 0.889 0.921 0.818 0.782 1.243 0.972
64 0.454 1.365 0.620 1.185 0913 1.082 0.893 1.224 1.093
65 0.881 0.943 0.831 1.078 0.787 0.848 0.708 1.346 0.953
66 0.815 0.860 0.701 1.629 0.952 1.551 0.854 1.032 0.881
67 0.913 0.857 0.782 1.908 0973 1.857 0.366 1.144 0419
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5G 7|20 BBY U Ky 24
DMU T1(2015~2016) T2(2016~2017) T3(2017~2018)
TECI TCI MPI TECI TCI MPI TECI TCI MPI

68 0.882 0.859 0.758 1.490 0912 1.359 0.867 1.209 1.049
69 1.033 0.938 0.969 0.735 0.696 0.512 1.360 1.616 2.198
70 1.034 0.853 0.882 1.160 0.931 1.080 0.531 1.227 0.651
71 0.548 0.945 0.518 0.945 0.848 0.801 0.957 1.231 1.179
72 1335 0.903 1.205 0.976 1.128 1.100 1.785 0.722 1.288
73 0.616 0.868 0.535 1.341 0.868 1.164 0.456 1.387 0.633
74 0.895 0.963 0.862 0.955 1.095 1.046 0.544 0915 0.498
75 1.791 0.893 1.600 0.931 0.943 0.878 1.055 1.298 1.369
76 0.876 0.850 0.745 0.905 1.043 0.944 0.633 1.045 0.661
77 0.883 0.867 0.766 1434 0.804 1.153 0.657 1.220 0.802
78 1370 0.879 1.205 0.907 0.911 0.827 0.723 1.210 0.874
79 1.885 0.828 1.561 0.560 0.993 0.556 0.356 1.113 0.396
80 0.792 0.851 0.674 1.193 1.019 1.216 0.603 1.110 0.670
81 1.640 0.913 1.497 0.744 1.080 0.804 0.865 1.119 0.968
82 1.101 0.909 1.001 0.868 0.851 0.739 0.847 1.258 1.066
83 1.145 0.877 1.004 0.902 0.896 0.808 0.828 1.271 1.053
84 1.938 0.916 1.775 1.253 0.806 1.009 0.194 1378 0.267
85 1.064 0.821 0.873 0.890 0.988 0.880 0.677 1.027 0.695
86 0.963 0.828 0.798 1.026 0.940 0.965 0.761 1.323 1.007
87 0.520 0.939 0.488 1.241 0.851 1.056 0.827 1.480 1.224
88 1.167 0.888 1.037 1.170 0.877 1.026 0.554 1.252 0.693
89 1.520 0.747 1.136 1.311 0.989 1.297 1.025 0.862 0.884
90 0.923 0.899 0.830 0.733 0.894 0.656 0.934 1.190 1112
91 0.535 1.452 0.777 1.063 0.865 0919 1.132 1.073 1.215
92 1.455 0.850 1.237 1.660 0.845 1.402 0.434 1.391 0.604
93 2.247 0.960 2.158 0417 0.829 0.345 0.499 1.231 0.614
94 0.857 0.865 0.741 0.804 0917 0.737 4.908 1.666 8.176
95 0.809 0.968 0.784 0.931 0.946 0.880 0.811 1312 1.063
96 1.113 0.960 1.069 1.200 0.839 1.007 0.665 1.234 0.821
97 0.899 0.945 0.849 1.053 0.839 0.884 1.300 1.244 1.617
98 1.644 0.810 1.331 0.542 1.073 0.582 2.688 1.022 2.748
99 1.731 0.716 1.239 1.036 1.067 1.105 0.329 0.964 0.317
100 1.534 0.878 1.347 1.114 0.909 1.012 1.190 1.209 1.440
101 1.161 0.906 1.052 0.984 0.967 0.951 0.888 1.139 1.011
102 1.275 0.841 1.072 1.019 0.933 0.951 0.897 1.169 1.048
103 2.302 0.862 1.986 1.281 0.945 1.211 0.353 1.399 0.493
104 1.034 0.909 0.939 1.153 0.920 1.061 1.000 1.194 1.194
105 1.211 0.960 1.163 1.087 0.868 0.944 0.665 1.246 0.828
106 1.111 0.960 1.066 1.244 0.840 1.045 0.433 1.282 0.555
107 1.019 0.960 0.978 1.070 0.841 0.900 0.542 1.255 0.680
108 1.259 0.879 1.106 1.061 0.897 0.952 0.767 1.267 0.971
109 1.374 0.874 1.202 0.865 0.871 0.753 0.689 1.226 0.845
110 1.000 0.948 0.948 0.876 0.849 0.744 0.972 1.327 1.290
111 0.048 0.847 0.040 55.736 1.021 56.924 3.146 1.858 5.847
112 1.603 0.851 1.364 0.463 0.835 0.387 0.817 1.233 1.008
113 0.952 0.855 0.814 1.177 0.964 1.134 1.007 1.040 1.048
114 1.078 0.747 0.806 1.652 1.280 2115 2.090 0.646 1.351
115 1.339 0.819 1.096 0.981 0.895 0.878 0.944 1.377 1.300
116 1.281 0.936 1.199 0.823 0.868 0.715 0.561 1.254 0.703
117 0.994 0.898 0.892 1.496 0.889 1.329 0.939 1214 1.140
118 1.800 0.912 1.641 1.099 0.884 0.971 0.797 1.306 1.041
119 0.101 0.910 0.092 5.223 0.982 5.128 0.807 1.154 0.932
120 1.378 0.883 1.216 0.953 0.828 0.789 0.685 1.240 0.850
121 0.866 0.960 0.832 1.894 0.841 1.593 0919 1.288 1.184
122 1.655 0.867 1434 1.242 0.954 1.184 0.753 1.130 0.851
123 1.832 0.765 1.402 0.617 1.085 0.669 1.216 1.057 1.285
124 1421 0.819 1.163 0.754 0.872 0.658 0.505 1.257 0.635
125 1.165 0.904 1.053 0.997 0.939 0.936 0.573 1.293 0.741
126 0.999 0.945 0.943 1.262 0.875 1.105 0.575 1.257 0.723
127 1.113 0.897 0.998 1.290 0.943 1.216 1.321 1.130 1.493
128 0.552 0.960 0.530 3.089 0.841 2.597 0.404 1.266 0.511
129 1.347 0.851 1.145 1.329 0.957 1.272 1.466 1.225 1.795
130 1.643 0.960 1.578 1.543 0.902 1.392 0.699 1.219 0.851
131 0.863 0.965 0.833 7.986 0.899 7.183 0.075 1336 0.101
132 0.318 0.937 0.298 1.530 0916 1.402 0.622 1.363 0.847
133 1.563 0.841 1.315 0.704 0.982 0.691 1453 1.100 1.598
134 1.027 0.830 0.852 1.292 0.829 1.071 0.609 1.562 0.952
135 0.867 0.752 0.651 0.882 1.048 0.925 0.445 1.127 0.502
136 1427 0.796 1.137 0.638 0.952 0.607 0.879 1.217 1.069
137 1.048 0.843 0.884 0.835 1.132 0.945 1.516 0.949 1439
138 0.832 0.819 0.681 0.990 0916 0.907 0.697 1.168 0.814
139 1.922 0.945 1.817 1.484 0.884 1312 0.576 1.151 0.663

7|5t 1.038 0.913 0.948 1.133 0.924 1.047 0.750 1.164 0.874

oo JjaFuInED




T4(2018~2019)

T5(2019~2020)

o TECI TCI MPI TECI TCI MPI TECI TCI MPI
1 1.041 0.954 0.993 0.670 0.842 0.564 0.890 0.931 0.842
2 0.947 0.931 0.882 1.188 0.836 0.993 1.088 0.947 1.024
3 1.681 0.843 1417 0.804 0.835 0.671 1.057 0.952 1.001
4 0.765 0.956 0.731 1.192 0.762 0.908 1.100 0.943 1.008
5 3.192 0.918 2.930 0.466 0.814 0.379 1.344 0.939 1.221
6 1.186 0.839 0.994 0.971 0.880 0.854 1.023 0.929 0.944
7 2.559 0.919 2.353 1.148 0.777 0.892 1.400 0.960 1.298
8 1.207 0.835 1.009 1.185 0.975 1.156 1.094 0.972 1.054
9 0.862 0.798 0.688 1.025 0.877 0.899 0.809 0.933 0.723
10 0.462 1.086 0.502 1.150 0.986 1.134 1.050 0.918 0.949
1 1.187 0.997 1.184 0.973 0.759 0.738 1.247 0.853 1111
12 1.206 0.938 1.131 0.965 0.831 0.802 0.982 0.926 0.911
13 1.252 0.981 1.228 0.538 0.783 0.421 0.972 0.936 0.915
14 1.163 0.771 0.897 1.144 1.011 1.156 1.138 0.997 1.093
15 1.159 0.875 1.014 1.082 0.825 0.892 1.232 0.953 1.135
16 5317 0.975 5.182 0.351 0.662 0.232 1612 0.930 1.567
17 2.981 1.002 2.986 2.027 0.788 1.598 1.310 0.944 1223
18 1.103 0.862 0.950 1.092 0.856 0.935 0.923 0.948 0.868
19 0.760 0.881 0.670 1.139 0.830 0.946 1.036 0.948 0.959
20 0.874 0.954 0.834 2.072 0.728 1.508 1.197 0.936 1.077
21 1.649 1.046 1.725 1.289 0.793 1.021 1212 0.976 1.104
22 1.000 1.344 1.344 1.000 0.520 0.520 1.000 0.968 0.968
23 3.346 1.089 3.644 0.934 0.688 0.642 1.405 0.957 1.368
24 0.593 0.950 0.563 2.409 0.815 1.962 1.126 0.953 1.026
25 1.420 0.822 1.168 1.034 0.907 0.939 1.071 0.937 0.968
26 1.145 1.185 1.357 0417 0.730 0.305 0.853 0.930 0.818
27 1.582 0.853 1.350 0.971 0.907 0.880 1.096 0.932 0.999
28 1.050 1.022 1.073 1.034 0.828 0.856 0.938 1.120 1.085
29 1.004 0.919 0.923 0.932 0.865 0.806 0.948 0.929 0.883
30 1.678 0.905 1519 1.989 0.804 1.600 1312 0.960 1.191
31 1.212 0.909 1.102 1.877 0.724 1.360 1310 0.958 1.271
32 0.931 0.891 0.830 2.042 0.813 1.660 1.166 0.961 1.048
33 1.346 1.321 1.778 3.562 0.749 2.667 1.508 1.160 1.484
34 1.109 0.915 1.015 1.023 0.807 0.826 0.930 0.972 0.890
35 1117 0.751 0.839 2.281 0.640 1459 1.232 1.166 1.348
36 0.892 1.011 0.902 1113 1.014 1.128 1.039 1.002 1.042
37 0.749 1.003 0.751 0.942 0.803 0.757 1.132 0.948 1.072
38 1.296 0.822 1.066 0.706 0.873 0.616 1.012 0.993 0.996
39 2.021 0.945 1.909 1.229 1.063 1.306 1.254 0.982 1.204
40 1.403 0.926 1.300 1.743 0.770 1.342 1.178 0.919 1.057
41 1.059 0.911 0.965 1.098 0.777 0.853 1.046 0.925 0.945
42 3.226 0.814 2.627 0.879 0.876 0.770 1341 0.942 1.178
43 1.000 0.791 0.791 1.000 0.947 0.947 1.000 0.984 0.984
44 1.779 1.036 1.843 0.621 0.956 0.594 0.982 0.994 0.971
45 1.164 0.858 0.998 0.879 0.907 0.796 0.983 0.955 0.922
46 0.880 1.003 0.882 2.135 0.793 1.693 1337 0.950 1.237
47 0.474 0.908 0.430 1.829 0.817 1.495 0.991 0.936 0.916
48 1375 0.918 1.263 1.748 0.837 1.464 1.340 0.977 1.249
49 0.883 1.042 0.920 0.951 0.735 0.699 1.146 0.971 1.046
50 1.592 0.826 1316 1.792 0.831 1.489 1272 0.949 1.156
51 0.926 0.863 0.799 0.901 0.654 0.589 1.406 1.050 1.552
52 1.674 1.036 1.735 1.489 0.810 1.206 1314 0.933 1.220
53 1413 1.003 1417 1337 0.773 1.033 1.109 0.974 1.034
54 1.425 0.760 1.083 0.635 0.853 0.541 1.085 0.924 0.979
55 1.259 0.735 0.926 1.297 0.834 1.082 1.181 1.051 1.050
56 2.024 1.180 2.388 1.155 0.680 0.786 1.303 0.896 1.221
57 1211 0.931 1.126 1411 0.746 1.052 1.066 0.909 0.945
58 0.809 0.963 0.779 1.236 0.986 1.219 1.009 0.903 0.913
59 1.274 1.046 1333 1.090 0.766 0.835 1.028 0.973 0.971
60 1.178 0.808 0.952 1.298 0.952 1.235 1.026 0.924 0.922
61 0.311 0.972 0.302 1475 0.877 1.294 1.008 1.011 1.039
62 1.000 1.550 1.550 1.000 0427 0.427 1328 1.407 2.714
63 1.192 0.947 1.129 1475 0.758 1.118 1211 0.948 1.106
64 0.707 1.149 0.812 1.939 0.694 1.346 1.036 1.069 0.991
65 1.185 0.934 1.107 1.546 0.820 1.267 1.080 0.966 1.001
66 0.695 0.927 0.644 1.963 0.841 1.651 1.191 0.923 1.086
67 0.683 0.925 0.631 0.482 0.819 0.395 0.870 0.944 0.817
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5G 3HP7|Ye] 22 & WiHd 2
DMU T4(2018~2019) T5(2019~2020) 3 =
TECI TCI MPI TECI TCI MPI TECI TCI MPI
68 0.891 0.931 0.830 1.299 0.755 0.980 1.086 0.933 0.995
69 0.912 0.983 0.897 0.646 0.753 0.487 0.937 0.998 1.013
70 1412 0.853 1.204 2.103 0.848 1.784 1.248 0.942 1.120
7 1.259 0.788 0.992 0.921 0.930 0.857 0.926 0.949 0.869
72 1363 1.186 1.617 0418 0.789 0.329 1.175 0.945 1.108
73 2.056 0.761 1.565 0.661 0.880 0.582 1.026 0.953 0.896
74 2216 0.930 2.061 1370 0.730 1.000 1.196 0.927 1.093
75 1.566 0.929 1454 1.247 0.801 0.999 1318 0.973 1.260
76 0.768 0.924 0.709 1327 0.805 1.069 0.902 0.933 0.826
77 1.031 0.853 0.879 1979 0.803 1.589 1.197 0.909 1.038
78 0.543 0.940 0.510 1.667 0.832 1.387 1.042 0.954 0.961
79 0.195 0.804 0.157 0.967 0.730 0.706 0.793 0.894 0.675
80 1385 0.886 1.227 1.156 0.813 0.940 1.026 0.936 0.945
81 0.937 0.862 0.808 1.931 0.833 1.609 1223 0.962 1137
82 2.065 0.818 1.688 0.705 1.026 0.724 1118 0.972 1.044
83 0.808 1.084 0.876 1420 0.729 1.036 1.021 0.972 0.955
84 3.710 0.868 3.220 0.746 0.836 0.624 1.568 0.961 1379
85 1.183 0.927 1.097 2.729 0.834 2.276 1.309 0.919 1.164
86 1.349 0.767 1.034 1.000 0.873 0.873 1.020 0.946 0.936
87 0.782 0.925 0.723 1.140 0.775 0.883 0.902 0.994 0.875
88 1.301 0.994 1.293 1.271 0.758 0.963 1.092 0.954 1.002
89 2.004 0.979 1.962 0.987 0.783 0.772 1.369 0.872 1.210
90 1.770 0.854 1511 1316 0.832 1.094 1.135 0.934 1.041
91 0.722 1.262 0.912 0.664 0.729 0.484 0.823 1.076 0.861
92 0.757 0.935 0.707 3.616 0.872 3.152 1.585 0.978 1.420
93 2.690 0.902 2428 8.623 0.807 6.957 2.895 0.946 2.501
94 0.181 0.886 0.160 1.442 0.830 1.197 1.638 1.033 2.202
95 0.910 0.839 0.763 1.099 0.848 0.932 0.912 0.983 0.885
96 1.525 0.827 1.261 0.999 0.911 0.910 1.101 0.954 1.014
97 1.678 0.855 1435 0.599 0.857 0.513 1.106 0.948 1.060
98 0.689 0.815 0.561 0.890 0.797 0.709 1.291 0.903 1.186
99 1.673 0.736 1.231 0.570 0.943 0.538 1.068 0.885 0.886
100 1.666 0.950 1.583 0.314 0.815 0.256 1.164 0.952 1.128
101 1.026 0.907 0.930 0.817 0.816 0.667 0.975 0.947 0.922
102 0.854 0.950 0.811 1515 0.765 1.159 1112 0.932 1.008
103 1.819 0.839 1.526 0.799 0.943 0.753 1311 0.998 1.194
104 0.539 0.913 0.493 1.633 0.800 1.306 1.072 0.947 0.999
105 5.218 0.889 4.640 0.553 0.657 0.364 1.747 0.924 1.588
106 3.228 0.982 3.169 0.578 0.827 0478 1319 0.978 1.263
107 1337 1.034 1.382 1.187 0.749 0.889 1.031 0.968 0.966
108 0.640 1.097 0.701 1.366 0.759 1.036 1.018 0.980 0.953
109 1.304 0.948 1.236 2.101 0.876 1.841 1.267 0.959 1.176
110 3.163 0.756 2.392 0.357 0.932 0.333 1.274 0.962 1141
m 0.053 0.739 0.039 18.793 0.938 17.625 15.555 1.081 16.095
112 1.341 0.867 1.163 1.236 0.898 1.109 1.092 0.937 1.006
113 0.652 0.959 0.625 0.996 0.817 0.813 0.957 0.927 0.887
114 0.168 1.277 0.214 1436 0.737 1.058 1.285 0.938 1.109
115 1.240 0.925 1.147 0.480 0.878 0.421 0.997 0.979 0.969
116 2.218 0.956 2121 1.017 0.802 0.815 1.180 0.963 111
117 0.912 0.888 0.810 1.277 0.824 1.052 1.123 0.942 1.044
118 1.157 0.852 0.985 1410 0.802 1.131 1.253 0.951 1.154
119 1.855 1.027 1.905 1.462 0.773 1.131 1.890 0.969 1.838
120 1.044 0.960 1.002 1.213 0.785 0.951 1.055 0.939 0.962
121 0.958 1.072 1.026 0.746 0.738 0.550 1.077 0.980 1.037
122 0.793 0.956 0.759 1.493 0.826 1.233 1.187 0.946 1.092
123 1.208 0.865 1.045 0.615 0.891 0.548 1.098 0.933 0.990
124 0.996 1.050 1.046 1510 0.815 1.231 1.037 0.963 0.947
125 0.720 0.810 0.583 1.084 0.841 0.912 0.908 0.957 0.845
126 1472 0.846 1.245 3.026 1.010 3.056 1.467 0.987 1415
127 1.041 1.000 1.041 0.646 0.783 0.506 1.082 0.951 1.051
128 1.759 0.956 1.682 1.246 0.855 1.065 1410 0.976 1.277
129 0.855 1.223 1.046 1473 0.719 1.059 1.294 0.995 1.264
130 0.642 0.863 0.554 1117 0.804 0.897 1.129 0.950 1.055
131 1.186 0.868 1.029 1.002 0.819 0.821 2.223 0.978 1.993
132 1.256 0.780 0.979 1.203 0.933 1.122 0.986 0.986 0.929
133 1.046 0.926 0.969 1.084 0.781 0.846 1.170 0.926 1.084
134 0.759 0.913 0.693 1.070 0.917 0.981 0.952 1.010 0.910
135 1.777 0.967 1.719 1.654 0.520 0.860 1.125 0.883 0.931
136 1.153 0.975 1.124 2.513 0.792 1.991 1.322 0.946 1.186
137 1.245 0.908 1.131 1.405 0.707 0.993 1210 0.908 1.078
138 1.084 0.913 0.989 1.624 0.795 1.291 1.045 0.922 0.937
139 1.263 0.991 1.252 1354 0.795 1.076 1.320 0.953 1.224
71518 = 1.138 0.930 1.058 1.169 0.810 0.947 1.168 0.960 1.098
o0 J|SZMALER




ZREATN

M ETRI X5

042-860-1136

e—mail: tituscho@etri.re.kr Tel.

e—mail: ssshin@etri.re.kr Tel. 042-860-4951

ju
<

ol
=

20214 10& 30

HI-%HOEI




www.etri.re.kr

2 2222 TBL2| AR

SAHEA+SYH0IESA+HESA| 220 et 08 4+~ AUASLICH

odn oo

E I RI Electronics and Telecommunications
Research Institute

34129 CfMEHA REF 71E2 218

TEL.(042) 860-6114 FAX.(042) 860-6504

OPEN

EEEER)

BEHAE AR08




