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A Study on the Determinants of Efficiency and its
Change of Boroughs within Busan City

CHUGNG, JUNG BOK

Department of International Trade
Graduate School
of Korea Maritime and Ocean University

Abstract

Seoul metropolitan area 1is getting more congested by the rapid
inflow of population which has derived from industrialization and
urbanization in Korea. Even since 2000s, this phenomenon is still
going on. Unlike Seoul area, the whole level of population in Busan
city has decreased. But there is a considerable migration between
boroughs within Busan city. This kind of migration seems to be
affected by the location of school, the price of real estate, social
welfare policy provided by each borough and Busan municipal
administration which also have an effect on regional industry and
education. It is projected that these processes ultimately have an

substantial effect on the whole efficiency of local public entities by
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way of the effect on local tax collection and financial independence.

Based upon this conjecture, this paper seeks to figure out how the
efficiency of 16 boroughs within Busan city has changed during a
decade from 2006 to 2015. The major contents of this paper 1s as
follows. Firstly, the ten year-efficiency of 16 boroughs within Busan
city 1s measured and valued. Secondly, Based on the results of
efficiency change analysis, an attempt i1s made to find why the
efficiency of each borough is increased. Thirdly, the factors which
have an effect on efficiency is found and a way to increase 1t are
also sought.

DEA(Data Envelope Analysis) is used as the method of empirical
analysis. Total width, budget, the number of public officials and
community service center 1in each borough is selected as input factor
and the population, as output factor. Consecutively technical
efficiency, net technical efficiency and scale efficiency i1s measured
for efficiency analysis based on the results by DEA. And Malmquist
index 1s used for the analysis on efficiency change. To find out the
factors which have an effect on efficiency, technical efficiency 1is
used as a dependent variable and internal & external variables of
environment, as an independent variable. The data used in this paper
comes from statistical year books published by each borough and has
ten years time span(2006-2015).

The analytical results are as follows. Firstly, according to the
analytical results of technical efficiency, ten year-average technical
efficiency 1s the highest in Dongrae-gu, Yunje-gu and Haeundae—gu

while Gangseo—gu the lowest. According to the analytical results of

_Xi_
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net technical efficiency, ten year—-average net technical efficiency 1is
the highest 1in Gijang-gun, Dongrae-gu, Busanjin-gu, Book—-gu,
Sooyung-gu, Yunje-gu, Joong-gu and Haeundae-gu. Unlike the analytical
results of technical efficiency, Gangseo—gu 1s not the lowest and
relatively high 1in net technical efficiency. According to the
analytical results of scale efficency, ten year—average technical
efficiency 1s the highest in Dongrae-gu, Yunje-gu and Haeundae—gu
while Gangseo—gu the lowest.

Secondly, According to the analytical results of scale economy for
16 boroughs every vyear, the boroughs which enjoy the highest
increasing returns to scale(IRS) for a decade are Gangseo-gu,
Geumjung-gu, Dong-gu, Sasang-gu, Seo—gu, Yungdo—gu and their total
number of IRS for a decade amounts to 93. The boroughs which enjoy the
constant returns to scale(CRS) for the same period are Dongrae-gu and
Yunje-gu. Their total number of CRS reachs 55. The cases of decreasing
returns to scale are the least and their number is only 12.

Thirdly, according to the analytical results of efficiency change,
the number of the boroughs in which efficiency is increased 1is the
largest for 2 year:2009-2010. Several boroughs shows their increase of
efficiency compared to last year. Two boroughs, Gangseo—gu and
Gijang-gun, shows ten year—average increase of efficiency continuously
over 1. Fourthly, according to the analytical results of two
factor-fixed effect model, unemployment rate, GDP, export ratio and
the number of nursery facilities have a significant effect on the
migration between boroughs.

Based wupon these analytical results mentioned above, 1t 1s

- Xii -
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suggested that the following policy should be carried out to increase
the efficiency of each borough. Firstly, the business for sustainable
maintenance of livelihood like job creating business along with social
welfare service and improvement of living conditions should be
encouraged. Secondly, Busan city should be transformed into a proper
city to live 1in by stabilizing the price of real estate and by
securing the house for the poor. Thirdly, each borough should prepare
the sustainable policies to encourage young couple to marry and have
children and make a steady effort to create quality jobs for citizens.
There is a limitation in this paper in that the linkage of Busan
city to the adjacent boroughs is ignored by focusing on the analysis
of the efficiency of 16 boroughs separately. And because the object of
the analysis 1s limited within Busan city, the number of measurement
variables is not sufficient to fully analyze the efficiency embedded

in 16 boroughs. These limitations will be left for the next research.

KEY WORDS: DEA, Malmquist product index, Dental device companies, IRS,
CRS, DRS
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Sl 5-7}7- http://kosis.kr
FAAR EAAR www.busanjin.go.kr

EA AR

T4,

]

FAE A,

kil
2> AR,
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=

22) TAA, =HEA,
23) FAFHA FRZTH,

<



6. FAFIA FHTER

nabgelA] e Te ARATe <E 2650 AASAT. T FUEE <
= 20119 2837427 ol A 20151 272,837 02 oF 19MH W A%
o} E 2R ST ol EAG e 20129 AU} HAZo o

To
(r do My 32

<& 2-6> HAl FE A IRt
2011 2012 2013 20144 20154
A=) 283,742 278,767 276,689 275,971 272,837
& A4 46,146 35,287 37,463 38,511 41,838
T A=) 45,743 41,004 39,972 39,687 45,614
& o] () 403 =5,717 -2,509 -1,176 -3,776
3Fd () 601 613 624 641 693
FRAE 0 13 13 13 13 13
o 2HA e <) 202.1 212.4 214.9 267.3 301.6
GEA> TAA, ITIE FRISEAT
(EAD> FAFAA FAHTH, FAAED

24) BAA, A, FAEEA, AF7HT http://kosis.kr
25) BabgdA SEltA, PHFR A AR www.dongnae.go.kr
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o
E N
s

41 o

AYET gol <l
25 Hola ot FFY F= 2011 669 A 20159 721 o2 F7ekS
o FHAE S5 20119 1970904 20153 1702 AP dke] A
doll A 2015 3524 FoE FItst At

<E 2-T> FAFGA J7 dutds

20114 2012 2013 20144 20154
Q1 F-4:() 295,121 291,175 291,770 286,989 283,101
% AU 41,301 35,182 44,130 37,552 38,770
% A& 45,255 39,688 44,053 42,775 43,199
& ols() -3,954 -4,506 7 -5,223 -4,429
FRY () 669 683 698 712 721
FRAE S0 19 19 16 17 17
SR ERE) 229.8 240.8 2775 305.9 352.5
EA> BAY, 9PTHE FUSSATH
EA> BAFIA GTH, FAQRD

26) BAA, UTA, FAESA, AdF7H+ http://kosis.kr
27) A A G7A, PAAR EA AR www.bsnamgu.go.kr
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2011 307,988% ol 4] 2015 310484 0. & ©F

& ol5e A A

& o5

-

=
| Y
il

13709k dake]l AL 2011d 26349 oA 2015 3694

<& 2-8>°l A AT AT

24 o

b

!

HA B Qo] FdARL 2011d AYF AEo o
A e,

I~
LN

Lo

o] 52
7F 293, 201233 20154 o)

AEHG 23Ut spA|nt 5

.
<E 2-8> g A H- dutds
2011 2012+ 2013 2014+ 20154
Q1F-4(18) 307,988 312,937 309,719 306,974 310,484
2 AU 37,023 47,160 36,845 37,262 45,998
% 22(%) 42,080 43,190 41,005 40,958 43,425
& ©]5(%) 5,057 3,970 ~4,160 -3,696 2,573
FRY 5(3) 634 649 672 697 712
FRAE F0D| 13 13 13 13 13
Al @) | 2638 275.2 307.4 343.0 369.5
EA> BAY, 9PTHE FUSSATH
EA BAFGA BTH, FADRD

28) AR, SUTA, FAESA, AdF7H+ http://kosis.kr
29) Falgo A B3y AAR EAAR www.bsbukgu.go.kr
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9. FAFHA 2T

del ) st T YNEFE < 2950 AYFAT. AT FUES

= 20114 4256180l A 20154 42281802 oF 33 W A% ghAadiHoh

bR A sletTe ATl EaFe 20149 AUH AEel el

o]FL -2504W 0 F &= o|F9 Z|7} M FA e, &
o

2 AEo] Bkt E=F mid £ o]F2 = WHETE U

N
(@)
—_
N
r
=2

o

offl

1o

)

o
(g My

Kl

7

ol /1T ZAFE Holn Ut FHFY FE 20119 8219 ol A 20151 9157 2

2 Il e F=HAEH = 17190 d4ke] 49 20118 32249 oA

<E 2-9> FAZIA st dutds

2011 2012\ 20134 2014 20154

A7) 425,618 428,188 425,536 423,531 422,818

& AA08) 67,150 60,746 97,198 60,714 62,759

T A=) 69,744 99,485 61,112 63,960 64,616

& o]F(H) -2,594 1,261 -3,914 -3,246 -1,857

35 () 821 859 880 905 915

FRAE 0 18 18 18 18 17

o AHA e <) 322.4 366.5 3974 430.2 475.4
EA> FAA, IATIE FUeHAT0
(EAD> FAFAA s, FAAED

300 BAA, UTA, FAESA, JdF7H+ http://kosis.kr
31) Fakgo A e+, FAAR EA AR www.haeundae.go.kr
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o

10. 38439 N A3 7E

R
o = BARGAA AT QlFolEdF 2 2014 APH AEY Aol &
ol L -664BOE = olge AVI7F 7HE A YERL, = oled] el &
Folung HEFo] Bdth =T vl d & olF = HIUL Aoy HE Ak
s Atk FHF

20119 70370l 4] 201510 793 o2 F7}3HAA
colake] Ag- 2011 292409 oA 2015 4174 Fo= FI4SkTH

CE 2-10> FAr A AshT Qwdd

2011 20124 20133 20141 2015
91 4() 355443 | 352,726 | 349110 | 343371 | 337,781
3 2%)(3) 44,842 40,413 41,349 39,548 39,163
% A2() 49,501 44,510 46,091 46,242 45,683
& ol %(%) 1,659 4,097 4,742 6,694 6,520
FRY () 703 722 749 773 793
R4 S0 16 16 16 16 16
SRICEI) 292.3 308.7 366.1 372.9 417.3
EAD A, YATFHE FUNEFATD)
EA> ARG ASTY, FAARD

32) BAA, UTA, FAESA, JdF7H+ http://kosis.kr
33) FAFYA Ak, FAAHE BAAE www.saha.go.kr
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Hobgoa FAF durEFge <xF 211> Atk AT FREE
A= 2011d 254,720% ol A 2015 246,026 0.2 °F 83 W A%

FAA FATFL QdFolFdAIE 20158 AU} HAEFo Aol

= %=
T -3998BOR = olge] AT 7ME AA UEREA, & olsef @ol =

rok
1
2

A

] 2 rHolx Qt} FEY FE= 20113 674H oA 20159 737H o2 F
7VstR o FUAE = 17719 A2k 49 20119 24949 Hell A 2015
[e3]

<E 2-1D FA39A 547 dud g

2011 2012 2013 20144 2015
Q1 7-4(19) 254720 | 255692 | 253526 | 249856 | 246,026
% AYED) 37,328 35,800 34,546 35,381 34,533
% A2) 38,239 35,113 36,870 39,117 38,531
&= ol5() 911 687 2,324 -3,736 -3,998
FRY () 674 685 699 715 737
FRAE S0 17 17 17 17 17
SREERED 249.0 268.4 287.2 308.6 323.4
EA A, AATY FUSFATH
EA BAFAA FATH, FAQRD

34) BAA, sUTA, FAESA, AdF7H+ http://kosis.kr
35) BAEYA FATH, FAAR SA AR www.geumjeong.go.kr
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12, BAFYA BAFES

BAFAA FATY dirdFde <® 2-12>0 HH3An AT FUSE
AT+ 20119 67,733 0lA 201513 94,6082 oF 3%3H W A= F
b =R FARGSA AATY dTolEd e 2015 AAFH HEY Aoldd &=
ol 14062822 = olFe] AZI7F 7HE AA YERRAL, « °lsef ghe
okt =3 vid = o5 = W3t dglon de
FAA AATE AFSIHE Bola v ¥ -
49073l A 2015\ 522 02 FrlEtg o FRIAY FE 79T dare H¢
2011 169419 el A 20151 2934 Yoz F71stdth

1
rjg

CE 2-12> FABA AT LA

2011 20124 20133 20141 2015
91 4() 64,733 65,806 69,873 79,619 94,608
% 2%1(3) 11,823 9,908 12,724 19,105 25,424
% A2() 9,786 9,076 8,915 9,823 11,362
& ol %5(%) 2,037 832 3,809 9,282 14,062
FRY F() 490 493,0 502 512 522
ZR41E S0 7 7 7 7 7
SRICEI) 169 201.6 239 264 293
EA> FAA, BATAE FUESATH
EA> ARG FATH, FAARD

36) BAA, UlTA, FAESA, JdF7H+ http://kosis.kr
37) BAsgEA FATH, AR EAAR www.gangseo.seoul kr
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13. RAFAA AT

FobgAA AAFe durdFe <& 213> A3 AT FRSE
AT+ 2011 213,326 | Al 20151 210,718 0.2 °F 33 W HF&

§ RPN AATE AT FAFE 20139 AYF AFe] Aol

=

4z 9 FE 20119 5569 ol A 20151 598

o Frlstglon FUAE = 12190k oikel A9 2011d 180419 €
o3 ]

<E 2-13> FAgA AA 7 Intds

2011 2012 20139 2014 2015
A7) 213,326 211,536 209,290 208,012 210,718
& A408) 34,094 27,298 27,815 28,973 36,139
T A=) 34,022 29,598 30,483 30,743 35,271
& o] () 72 -2,300 -2,668 -1,770 868
3Fd ) 956 068 o74 989 998
FRAE 0D 12 12 12 12 12
of 2 el <) 180.9 219.0 234.6 239.1 280.3
EA> TAA, IATIE FUeHATN
CEAD FAEHA AATH, FADRD

38) BAA, UTA, FAESA, AdF7H+ http://kosis.kr
39) BAFAA AATH, FAAR BA AR www.yeonje.go.kr
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14. 433 Y9N 9783
BAZAA FGFo g9utd o <x 2-14>9] ATSIPT AT FuSsE
Q= 2011 176,691 A A 2015 179,795 . & oF 3H 19 W AT =713y
[e)

8 717y 7 3A YEra, & olE 9 ghol &
olm2 o]l wth EI wid & o] = WU AU HYe] AE
Hop gob T Fakbge Al Hola 9t %Y F=

20113 505 Al A 201513 542
Akol AL 2011 164419 o

<E 2-14 FAFIA FF7 did R
20113 20124 20131 2014+ 20154
Q1 F-4() 176,691 | 176,666 | 175098 | 178480 | 179,79
2 AU 30,730 27547 26,875 32,844 32,649
% 22(%) 32,663 27,862 28,705 29,663 31,809
& °]5(%) -1,933 -315 -1,830 3,181 840
FRY 5(3) 505 517 522 535 542
FRIAE S0N) 10 10 10 10 10
SRUEEIED 164.9 182.2 194.6 217.9 254.8
EA> BAY, 9PTHE FAFSATO
EA RGN FITH, FAQRD

40) BAA, FHWEA, FALEFA, A7 http://kosis.kr

41)
- 21 -
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BAGAA FY7H, AR EAAR www.suyeong.go.kr



15. F-AH3 QA AT EE

FARFAA AT It sle < 21550 Atk AT FRIFHE
1 TE 2011 254,413l A 20151 237,711 .2 oF 192H ¥ A% 7434
o T FARG Al APFFe] lFolsd 22015 AYH AE9 Aolqd &
o] F X -5940H R & o|FY AVIVF M A UERal, & olF9 @l &
FolBE HEO] By =T wid & olFY & ¥ Aoy HE B4t
BAA AFTY A AEol MYRT Hol F FAE Hola Uk FFd
FE 20119 6069 oA 20153 668 O 2 FrlEtg e FHAE FE 12719
o} o 4ke] A9 20113 23149 YollA 2015 32249 Yoz FUstt

<E 2-150 FAFRA APET Intd s
20113 20124 20131 2014+ 20154
Q1 F-4() 254413 | 250424 | 246797 | 242953 | 237,711
2 AU 27,668 24,884 26,805 26,593 24,100
% 22(%) 32,048 29,789 31,251 31,111 30,040
& °]5(%) ~4,380 ~4,905 ~4,446 4518 5,940
FRY () 606 627 634 655 668
FUAE 00 12 12 12 12 12
SREEIE) 231.8 250.1 273.1 289.9 322.9
EA> BAY, 9ZTHE FUSSAT
CEA BAFAA AFTH, FAQRD

42) BAA, SWEA, FALEFA, A7+ http://kosis.kr
43) BAG A AT A, FAA R EA AR www.sasang.go.kr
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45) FAF AN FHTA,

<



A3 o] 23 WA

A12 DEAR¥

1. CCRE 3

DEA(Date Envelope Analysis, A5 X)) AFAE #HHoE DMU
(Decision Making Units, oJAF2GS9])e T thsl] =845 283t
HA AHe] DMUES %S & Utk o] H& DMUEHH 77 (frontier)E T
st Aotk AAVE FAEY DMUES ZAZFHEHS AgE A8, 1
ArtE E84S ALdE F Ao °] DEA 232 CCR(Charnes, Cooper and
Rhodes, 1978)46)%.% ¥} BCC(Banker, Charnes, and Cooper, 1984)4) 5.8 7]=
s Fi Utk

DEA % CCRE Farrello] Xﬂ/\]fﬂ' S8 g EJQEH v

2t

==

o{Nééjg
ook
N

A vHlEL 1S 238 & gty ZF DMUES FY4EF4 AEEY 7t 34

z7 stel DMUSY Y=ol dig 7534 il 4

ot} wekA CCRE

< FUea 7HEXe AtEla 7HEA9 Hle® 4Pt (Charnes, Cooper
and Rhodes, 1978)48).

ofgf 42 CCREF thet 4ol o x,= DMU ;¢ A &3

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

47) Banker, R. D., 1984, “Estimating Most Productive Scale Size Using Data Envelopment
Analysis“, European Journal of Operational Research, pp.35-44.

48) Charnes, A. Cooper, W.W. and Rhodes, 1978, “Measuring the Efficiency of Decision Making
Units, European Journal of Operational Research, Vol.2. pp.429-444.
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2. BCCR ¥

o
ox
_“L_l‘
0
N
Ny
]:o{n
o

Banker, Charnes and Cooper(1984)49)= CCRE o] 152 &
(o)

< TR FAA A3oe @S F537] 98 BCCEIS AAISHA
o BCCREE S CCREFANAY a8AdS TRIESAH &rledsids 782
T Jt. BCCRF Y &4 e Fol AR stolA o &rleasde 9
3t BCCREE S 48T A FUATE Z¥8H AEAF =F 9 Vjeged
ol gEA veyr, B4 e Haese) s wet 2o AgdEn(Ex

A, ¥k, g, 2011).50)
CCRE¥ ¥ BCCEY S vHlwstHA, CCREZS 71X
< AT & ZE 2 7Hsd DMUES 7S 7HAHEE=E, CCREF
2 5 DMU%-"J A2k

(

49) Banker, R. D., 1984, “Estimating Most Productive Scale Size Using Data Envelopment
Analysis“, European Journal of Operational Research, pp.35-44.

50) TR, vk A (2011, “DEA ZA 3¢} fA|#g# Hrre] nvlae] 243 =71 R&D =
2AE0) F&4 Wkel BAY 9 ¥t B BAFAAT, A27A AdB, pp33-52.
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A2 Malmquist A A5

Mamlquist A4~ Malmquist(1953)ol] <&l AtE FE&AF WA FolH,
Caves, Christensen and Diewer(1982)51)° 2]3l Malmquist 42 Ao H 3
ot HEZ & Fare Grosskopf, Norris, Zhang(1994)52+= A4HdWstE S48}
7] #13 Malmquist B4 A SATHES MEstAdoh =3 ©] Malmquist A

AArE 714 sEel 284 IR Jled 284 dskel AN 9
284 Wl rewsz 29 & Jdoa g3

7l&€Wste= DMUY A g S fHgste ATE RFH0ly AZL 7ls/id
2 AI7IHY =g & #AT aeA WHIE ouidt. Jled 4284

= (€]

3= DMUSS| Stgad 52 AR3349, veTx 3 Auvbse] /jA 8
Aol dgas o dFoR s wAst= &4 WsE vt MPIe
gk 22 ofgel Zow, B AFeA = MPL TECI, TCIE FASE £43
.

tt+1 __ t ot _t+1 t+1
My = (2l 2"y )

1
D(z)f(It+17yt+1) y D(z)5+1(xt+17yt+1) 5
Dy(a',y') Dy et o)

1
D(z)t+1($t+17yt+1) [ Dg(IHI,yHl) D&(:Et,yt) ]2
D(z)s(xzt7 yt) D(;5+1(It+17yt+1) D(z)€+1(zt7yt)

=TECIX TCI

x 3

M( . y xt yt) _ V(z)t+1(rt+17yt+1) . [ V(f(It,yt) V(t+1( Hl,yHl)

Vﬁ(rt,yt) D(f(xt,yt)' Dt+1( t+17yt+1)

[ D(f(IHl,yHl) ' Dt( t,yt) ]
D(f+1(xt+1,ytﬂ) Dt+1( 7y)

= PECI- SECI TCI

= S

51) Caves, D.W. Christensen, L.R. and Diewert, W.E., 1982. The Economic Theory of Index
Numbers and Measurement of Input, Output and Productivity. Econometrica, 50, pp.1393-1414.

52) Fare, R. Grosskopf, S. Norris, M. & Zhang, Z., 1994. Productivity growth, technical progress,
and efficiency change in industrialized countries. American Economic Review, 84(1), pp.66-83.
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TE AAsteEY AT TFHoF & 812 taH 2ol v VAR HAWE
A TH(Bessebt. A. M. & Bessent E. W. 1980)61).
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61) Bessebt. A. M. & Bessent E. W., 1980, “Determining the Comparative Efficiency of Schools
through Data Envelopment Analysis“, Educational Administration Quarterly, Vol.16, pp.57-75.
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CE 52> PRGN AA T A=E /EEE

2006

2007

2008

2009

2010

2015

0.313

0.313

0.324

0.301

0.392

0.556

0.392

0.804

0.759

0.787

0.715

0.734

0.838

0.774

0.629

0.640

0.667

0.597

0.858

0.921

0.961

1.000

1.000

1.000

0.827

0.987

0.927

0.960

0.938

0.930

0.932

0.939

0.921

0.927

0.913

0.937

0.617

0.612

0.600

0.598

0.594

0.598

0.595

0.568

0.561

0.551

0.589

1.000
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1.000

1.000

1.000

1.000

1.000
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1.000

1.000
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1.000

1.000
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0.940
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1.000
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0.965

0.990

0.878

0.827

0.898

0.810

0.902

0.908

0.883

0.880

0.875

0.841

0.870

AT

1.000

0.996

1.000

1.000

1.000
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0.971

0.956

0.932

0.982
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0.585

0.566

0.549

0.538
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0.519

0.514
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0.510

0.502

0.532
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1.000

1.000

0.990

1.000

0.998

0.985

0.994

0.996

1.000

1.000

0.996

AA+

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.998

1.000

1.000

0.677

0.692

0.685

0.662

0.660

0.601

0.600

0.585

0.625

0.580

0.637

1.000

1.000

1.000

1.000

1.000

0.997

0.997

0.988

0.964
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1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

o
el
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DMU | 2006 | 2007 | 2008 | 2009 | 2010 | 2011

2015

24 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000

1.000

=47 |0.854 | 0.842 | 0.852 | 0.851 | 0.856 | 0.852

0.872

0.855

717 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000

1.000

W@+ | 1.000 | 0.936 | 0.968 | 0.953 | 0.933 | 0.932

0.934

0.947

7 | 0.829 | 0.822 | 0.790 | 0.818 | 0.848 | 0.851

0.867

0.838

&< | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000

1.000

A5+ 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000

1.000

&7 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000

1.000

AP 10943 | 0.932 | 0.978 | 0.956 | 0.978 | 0.982

0.953

0.961

Ak | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

0.959

0.993

A=+ 10.912 | 0.906 | 0.870 | 0.878 | 0.877 | 0.878

0.852

0.871

%97 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000

1.000

@A+ | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000

1.000

Y=+ | 0.912 | 0.917 | 0.918 | 0.920 | 0.920 | 0.899

0.879

0.906

<7 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000

1.000

&t =+| 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

1.000

1.000

¥+ | 0.966 | 0.960 | 0.961 | 0.961 | 0.963 | 0.962

0.957

0.961

FeA=1| 1170 | 1070 | 1078 | 1078 | 1070 | 970

974

87
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A3

<& 54

f
old
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A AHT R 8 FR EEY 24

1z
)

DMU | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | § +

A 10313 | 0.313 | 0.324 | 0.301 | 0.392 | 0.417 | 0.416 | 0.437 | 0.457 | 0.556 | 0.392

=47 0942 | 0.901 | 0.925 | 0.841 | 0.857 | 0.888 | 0.902 | 0.902 | 0.927 | 0.961 | 0.904

717+ 1 0.629 | 0.640 | 0.667 | 0.597 | 0.858 | 0.921 | 0.961 | 1.000 | 1.000 | 1.000 | 0.827

Wt 1 0.987 1 0.990 | 0.991 | 0.984 | 0.996 | 1.000 | 0.992 | 0.987 | 0.992 | 0.978 | 0.990

7 |0.744 ] 0.745 | 0.760 | 0.732 | 0.701 | 0.703 | 0.688 | 0.673 | 0.659 | 0.635 | 0.704

&< | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

AR S| 1.000 | 0.950 | 0.967 | 0.949 | 0.947 | 0.956 | 0.948 | 0.967 | 0.989 | 0.979 | 0.965

5 1.000 | 1.000 | 1.000 | 0.940 | 0.998 | 1.000 | 1.000 | 1.000 | 1.000 | 0.965 | 0.990

AFET- 10931 | 0.887 | 0.918 | 0.847 | 0.922 | 0.924 | 0.917 | 0.915 | 0.906 | 0.883 | 0.905

Apst- | 1.000 | 0.996 | 1.000 | 1.000 | 1.000 | 0.984 | 0.986 | 0.979 | 0.972 | 0.972 | 0.989

A7 10641 | 0.625 | 0.631 | 0.612 | 0.606 | 0.591 | 0.607 { 0.605 | 0.599 | 0.589 | 0.611

97 | 1.000 | 1.000 | 0.990 | 1.000 | 0.998 | 0.985 | 0.994 | 0.996 | 1.000 | 1.000 | 0.996

@A+ | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.998 | 1.000 | 1.000

FEF | 0.742 | 0.754 | 0.746 | 0.720 | 0.717 | 0.669 | 0.662 | 0.660 | 0.694 | 0.660 | 0.702

<7 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.997 | 0.997 | 0.988 | 0.964 | 0.944 | 0.989

&&=+ | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000

H+ | 0.871 | 0.863 | 0.870 | 0.845 | 0.874 | 0.877 | 0.879 | 0.882 | 0.885 | 0.883 | 0.873

TeA=1| 87 671 671 671 574 470 474 574 574 574 370

-

b= 91338 (2009), DEA/Window 248 £% A AxdAle] At &84 W3}
4 5 2, 9P ATE, pp.276-284.
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EE4 EANM B84 gol 19 AT WA TARK 2ov Hed
ghol 1013t A% HriAel B DMUE Wagdel =A%ty & & 9
o, ole} 2ol WEEHe]l EASE DMUS sl 1 e BAY & o
MEEHS WAL FUF7t B FARAE BAT £ Atk odF AL

H7ttdel = DMUS E&4 HlEsAde B4t WM Vleaed
|4 === AgS o]8T 5 Atk o] AgS DMUE AA A AtEH, o

E 2@y FFS 9 DMUS &g&A4o= ddsit F @Y ol 1
(A =D o DMU+ Hl&E&4do] EA8tA] ¥om, 840 dAT 4
H 52 CRS(Constant Returns to Scale)® A& 4 ot 1A
T Ak gel 10] ofd A= HlEEG o] EAsk=t, Ao ol 1& 23T
40l EAsta FETAEAE F2 DRS (Decreasing
Return to Scale)2 Aot} =3k Agte] gho] 1 miRkd A9 (XA <1)= DRS
o} dttje] HlE &0 EAEHY, FEFYS7F &2 IRS (Increasing Return to
om Q% Fo9 F7t Ze i ds,
9ol 7+avl By, IRSe 7
fsity & 4 Aok
AFA A 1670 AR T RS A 4L <E 55> <3E 56>
= CRS9 7Z$7F 870, IRS7} 87 <]t}
2007'd°ll= CRS 77} 670, IRS7F 970, DRS7F 17H A th. 2008 oll= CRS7} 6
7N, IRS7} 870, DRS7} 270¢]t}. 2009\ CRS7F 670, IRS7F 970, DRS7F 170
o} 20101 d o= CRS7F 570, IRS7F 107, DRS7F 170 Atk 2011d 0= CRS7} 47,
IRS7} 1071, DRS7F 2709tk 20121 9ll= CRS7} 470, IRS7} 1070, DRS7F 2714
o} 2013 d o= CRSZF 570, IRS7F 107, DRS7F 17] Atk 20143 9ll= CRS7} 57,
IRS7}F 971, DRS7}F 270tk 20151 ol = CRS7F 570, IRS7F 1071, DRS7F 170 St
<I¥ 54>5 HW HAZHOE CRSe= #4stal IRSE S/t
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CRS DRS IRS
2006 8 0 8
2007 6 1 9
2008 6 2 8
2009 6 1 9
2010 5 1 10
2011 4 2 10
2012 4 2 10
2013 S 1 10
2014 5 2 9
2015 5 1 10
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2 T T~ T

200619 2007 20084 20094 20104 201149 20124 20134 201414 201544

[}

g TS g RS RS
<2 54> PR U W e Fojua F4

<3 5-6>¥ <3 57> 2006 dFE 2015G7A] FAFG Al AX]FE 59
—LZ
=

FA4e vehd AR ZAT, 54T, T, AT AT, IET ehTE
10d &<+ IRSE Hola flfler, s, AT, sl&tlT+ CRSE Holx
At

o3t AxE EUIE mlEadol EASAT AA TS0l IRSS SAE H
= & AT F, vEEdES A I vaEEAe] By AEe) 23
2 AT HEEAE EAT F Ave AE HAET mEhA HELHR AA|
T HEAHS BASY] ddde AADAZES] AT, AAH &4, S
3E o AREA sFA] AT dHH ARU|Ee] &8 T WE 879

| °

73) T, B3, 939 (2009), DEA/Window #4 & &3 A AA A o] AltiE 584 W3}
o #% A7 FAFAAN AAFE TAHOE, A==, A9d ATZ, pp.276-284.
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<E 5-6> FAPg A AA o] A= RO oA
DMU | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
74 | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS
47 | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS
71% | IRS | IRS | IRS | IRS | IRS | IRS | IRS | CRS | CRS | CRS
Y | IRS | IRS | DRS | IRS | IRS | DRS | DRS | IRS | IRS | IRS
=+ | RS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS
e | CRS | CRS | CRS | CRS | CRS | CRS | CRS | CRS | CRS | CRS
BZ CRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS | DRS
B3 | CRS | CRS | CRS | IRS | IRS | CRS | CRS | CRS | CRS | IRS
A4 | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS
Abst | CRS | IRS | CRS | CRS | CRS | IRS | IRS | IRS | IRS | IRS
A+ | RS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS
4% | CRS | CRS | IRS | CRS | IRS | IRS | IRS | IRS | CRS | CRS
AAT | CRS | CRS | CRS | CRS | CRS | CRS | CRS | CRS | DRS | CRS
gz | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS | IRS
7 | CRS | CRS | CRS | CRS | CRS | IRS | IRS | IRS | IRS | IRS
8)-th7| CRS | CRS | CRS | CRS | CRS | CRS | CRS | CRS | CRS | CRS
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A2d Z&4 HIEY
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X
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3l A

A

3 aeHe EREE]
golsht 2HAE ol gl BEFAHAMY BEA
23te @dol itk DEAVL 7bal madel wstel tigk §A

A
S|
E3l7] #13] Malmquist A4Hd A< (Malmquist productivity index; MP
S
[¢]

e x

Lo
i
Lt

= o
mu ol
>

Stth, MPI= 00149 #s 71 19 A% F 713t gisk &84 A
Ao, 13t} & A F 7|7 Ui g840] FUlstdtha 4o

b

7

-|~
oz

7 71%rel tigk E&do] A AT AL s A St
w2t TCIZF E8]& 71«3l H (technological change index)<%}
TECIZ} £ &4 W3} (technical efficiency change index)® T T
TCI®} TECIE ©l&3td F 7I7te] sk 584 wsle] dds e F Uk
<¥ 58> A= MPI @< Rlastgom, <& 59>& TCL <& 5-10>2 TECI 4
< vl

2006'3 Bl 2015@7bA1 o) G54 W3 EAAIARES A std, 20061d~2007d
717&@1*1{— 717, AT, dETe MPIREe] 10130 = 2006%_01] H3)] 2007
Holl §840] F71sld e, 20073~20083 71 toll e FATF, 713D, AT
o] MPIgkol 1o]4o & 2007 d] Hl3l] 2008 &&AHo] F7IskATh 2008
W~2009d IRt M= AT, 718, ARSETRS] MPIREe] 10]/d o2 20083 o
Hl3] 2009\ d 0] E&A0] F7FSFHR e, 2009d~2010 7|3 oA = HT, ARSHT,
AT, 95T, ST MPIgEe] 10182 2009\ d e B8] 201080 &E&40] A

£
e
rlr
I
Uoee g o
X o

N

sRom YA FolME geio] F7ksdth

20109~2011'd 7|3t A= 717, 579 MPIZke] 1013 e 2 2010 Hl3)
20110 &840 27 sl ed, 20113~20123 7]71}01%1{— dAT, 71”8,
T2 MPIZo] 10

17Fe2 2011de] wis] 2012de) &&40] F7FSEE S 2012
A~2013d 713l A= AT, 71T MPIgEol 1013 e & 2012\ del nlsf
20130 E&A o] FUtsl o, 2013W@~20143 71t E AT, A3, F
G2 MPIgEe] 101422 20130l Hls] 2014 &-&4d0] 718kt 2014
A~2015d 71Zrel A= AT, 71T MPIgEel 1013 e & 20101 el nlsf
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&74°] STk
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AT fARSE A3 24, 20061 F-H
st FAI7F Malmquist 4 oA 5= Y ot kA F st

T4 WindowE4& £33 84 WH3lEA A= 2003
A =

o Wb

0%

-

Fo, 9338 (2009), DEA/Window &4& B3 AW AXGA Y Aopd &84 s}t
: S A, A9A A7Z, pp.276-284.
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<& 5-8> 2006~2015\d & &

4 WH3HEA: MPI

DMU | 06~07 | 07~08 | 08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | B+
ZAT | 0986 | 1.015 | 1.142 | 1.039 | 1.047 | 1.014 | 1.057 | 1.054 | 1.246 | 1.067
=47 | 0914 | 0.934 | 0.860 | 1.017 | 0.934 | 0.959 | 0.955 | 0.939 | 0.943 | 0.939
71Z= | 1.003 | 1.021 | 1.100 | 1.148 | 1.055 | 1.060 | 1.136 | 1.086 | 1.020 | 1.070

e 0.921 | 0.941 | 0.896 | 1.027 | 0.909 | 0.951 | 0.957 | 0.933 | 0.919 | 0.939

T 0.982 | 0.980 | 0.985 | 1.004 | 1.008 | 0.980 | 0.940 | 0.990 | 0.966 | 0.982
A | 1013 | 0.919 | 0.909 | 1.049 | 0.949 | 0.959 | 0.984 | 0.894 | 0.932 | 0.956

AR 0932 | 0930 | 0.904 | 1.001 | 0.956 | 0.945 | 0.995 | 0.992 | 0.931 | 0.954

5 0.967 | 0.970 | 0981 | 0.988 | 0.986 | 1.007 | 0.976 | 0.984 | 0.986 | 0.983
AR | 0.920 | 1.017 | 0.975 | 1.010 | 0.988 | 0.966 | 0.971 | 0.966 | 0.933 | 0.972
At | 0.972 | 0.994 | 1.094 | 0.891 | 0.897 | 0.965 | 0.959 | 0.957 | 0.937 | 0.963

AT 0.976 | 0.967 | 0.966 | 0.994 | 0.982 | 0971 | 0.978 | 0.953 | 0.940 | 0.970
F97 | 0.999 | 0.987 | 0.997 | 1.006 | 0.990 | 0.994 | 0.988 | 1.008 | 0.991 | 0.995
AAT | 0983 | 1.000 | 0.980 | 1.014 | 0.994 | 0.979 | 0.985 | 0.992 | 0.990 | 0.991
F=7 | 1039 | 0981 | 0973 | 0.991 | 0.942 | 0.978 | 0.962 | 0.963 | 0.854 | 0.965

T 0.985 | 0.986 | 0.986 | 1.012 | 0.987 | 0.966 | 0.971 | 0.966 | 0.981 | 0.982

s=th7+| 0.980 | 0.969 | 0.987 | 0.977 | 0.969 | 0.991 | 0.981 | 0.989 | 0.989 | 0.981
7183+ 0973 | 0975 | 0.981 | 1.009 | 0.974 | 0.980 | 0.986 | 0.978 | 0.969 | 0.981
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<& 5-9> 2006~20153 &E&A W34 TECI
DMU | 06~07 | 07~08 | 08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | H+
ZA5 | 1.001 | 1.035 | 0.928 | 1.302 | 1.064 | 0.999 | 1.050 | 1.046 | 1.216 | 1.071
47 | 0943 | 1.038 | 0.909 | 1.026 | 1.030 | 1.028 | 0.995 | 1.025 | 1.057 | 1.006
71%= | 1.018 | 1.041 | 0.895 | 1.439 | 1.073 | 1.044 | 1.041 | 1.000 | 1.000 | 1.061
e 0.939 | 1.036 | 0977 | 0.991 | 1.002 | 1.007 | 0.981 | 1.006 | 0.985 | 0.992
T 0.992 | 0.980 | 0.998 | 0.993 | 1.007 | 0.995 | 0.954 | 0.988 | 0.982 | 0.988
S5 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
A 0950 | 1.018 | 0.982 | 0.998 | 1.009 | 0.992 | 1.020 | 1.022 | 0.991 | 0.998
B 1.000 | 1.000 | 0.940 | 1.061 | 1.003 | 1.000 | 1.000 | 1.000 | 0.965 | 0.997
AR | 0.942 | 1.086 | 0.902 | 1.113 | 1.007 | 0.972 | 0.997 | 0.994 | 0.962 | 0.997
At | 0.996 | 1.004 | 1.000 | 1.000 | 0.984 | 1.002 | 0.985 | 0.985 | 0.975 | 0.992
AT 0.968 | 0.969 | 0.981 | 0.988 | 0.977 | 0991 | 0.991 | 1.001 | 0.983 | 0.983
495 | 1.000 | 0990 | 1.010 | 0.998 | 0.987 | 1.009 | 1.002 | 1.004 | 1.000 | 1.000
QA= | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.998 | 1.002 | 1.000
F=7 | 1023 | 0990 | 0.967 | 0.996 | 0.911 | 0.997 | 0.976 | 1.068 | 0.928 | 0.984
=T 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
ati7+| 1.000 | 1.000 | 1.000 | 1.000 | 0.997 | 0.999 | 0.991 | 0.976 | 0.979 | 0.994
7188+ 0.985 | 1.011 | 0.967 | 1.050 | 1.003 | 1.002 | 0.999 | 1.007 | 1.000 | 1.003
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<& 5-10> 2006~2015d & &4 W3EA: TC
DMU | 06~07 | 07~08 | 08~09 | 09~10 | 10~11 | 11~12 | 12~13 | 13~14 | 14~15 | H+
ZAAT | 098 | 0.981 | 1.230 | 0.798 | 0.984 | 1.016 | 1.007 | 1.007 | 1.024 | 1.004
=47 | 0969 | 0900 | 0.946 | 0.992 | 0.906 | 0.932 | 0.959 | 0.917 | 0.892 | 0.935
717%= | 0.98 | 0.981 | 1.230 | 0.798 | 0.984 | 1.016 | 1.092 | 1.086 | 1.020 | 1.021
ien 0.981 | 0909 | 0.917 | 1.036 | 0.907 | 0.944 | 0.975 | 0.928 | 0.932 | 0.948
T 0.989 | 1.000 | 0.987 | 1.011 | 1.002 | 0.986 | 0.986 | 1.002 | 0.983 | 0.994
A | 1.013 | 0919 | 0.909 | 1.049 | 0.949 | 0.959 | 0.984 | 0.894 | 0.932 | 0.956
FAEZS 0981 | 0.914 | 0.920 | 1.003 | 0.948 | 0.953 | 0.975 | 0.970 | 0.940 | 0.956
5 0.967 | 0970 | 1.044 | 0.932 | 0.983 | 1.007 | 0.976 | 0.984 | 1.022 | 0.987
AR | 0977 | 0937 | 1.080 | 0.907 | 0.981 | 0.994 | 0.974 | 0.972 | 0.970 | 0.977
ARt | 0.976 | 0.990 | 1.094 | 0.891 | 0.912 | 0.963 | 0.974 | 0.972 | 0.961 | 0.970
A 1.009 | 0.997 | 0.986 | 1.007 | 1.005 | 0.980 | 0.987 | 0.952 | 0.956 | 0.986
F97 | 0999 | 0997 | 0.987 | 1.009 | 1.003 | 0.985 | 0.986 | 1.003 | 0.991 | 0.995
AAT | 0983 | 1.000 | 0.980 | 1.014 | 0.994 | 0.979 | 0.985 | 0.994 | 0.988 | 0.991
F=7 | 1.016 | 0.991 | 1.007 | 0.995 | 1.033 | 0.981 | 0.986 | 0.901 | 0.921 | 0.981
T 0.985 | 0986 | 0.986 | 1.012 | 0.987 | 0.966 | 0.971 | 0.966 | 0.981 | 0.982
s+ 0.980 | 0.969 | 0.987 | 0.977 | 0.971 | 0.992 | 0.989 | 1.013 | 1.010 | 0.988
B+t 0.987 | 0964 | 1.014 | 0.961 | 0971 | 0.978 | 0.988 | 0.972 | 0.969 | 0.978
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<3} 5-11>2 2006 dF-E 20159 104 &< 3
4 - ZEd Aoty ATt 71ATRE 27) 73 25 MPIgEe] 10]%
dol F7FE A2 Yyeuyton, UmA FolA= BF 1HRe R
Ak Ao 2 eyt

<& 5-1I> 57 B+ 584 W3

DMU 06'3~101d 109~15%
AT 1.046 1.084
FAT 0.931 0.946
NAE 1.068 1.071

T 0.946 0.934

ET 0.988 0.977
T 0.973 0.944

AR 0.942 0.964

2y 0.977 0.988
AT 0.981 0.965
AVEFT 0.988 0.943

4T 0.976 0.965
F9T 0.997 0.994
A 7 0.994 0.988
AET 0.996 0.94

T 0.978 0.984

3o 7 0.992 0.974

o 0.985 0.966
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<9 5-5>% 2006~2015'd 7]Ztel] thgk MPIL, TECI, TCI®| ®3E Uepbd A
©2 MPI®} TECI®] ®W3l= 2006 FE 2015W7HA] AL &2 s}t}. =, MPI=
TECI®F @A} Qlom, &4 W (4, S7He TECI o3 Aoz 5%
T Atk

1 e
10420
1 0240

o — ___-_______...-'-_.______.

0980

0.950
D.5a0
0 920

D SO
L8 a0 o8 OE~0g oo~ 10 10~11 b O R 2 1213 15~14 14~15

TECH LT MPI

{1¥ 5-% —r’&%o—”‘./\l “‘ % S E A

<19 56> AXTFHE 2006~2015'd 7)1Zbell thdF WHF MPI, B+ TECI BT
TCIE Uetd Ao = 71479 MPI7F 7HE 11 54879 MPUZF 71 Eas
F o, 71FF-e TECI 98] &840 =718t FAH T TCIol 23]

2840l Fae F58 4 ok

1.100 Y- . VS
1.050 R
1.000
0250
0850
n- - mw= = - = = r+ -
= ®9 w2 IO B = B0 = =
LR b LI-ID —cJ —-: = - B E-'C' okl
o- =

mTECI mTCI m MPI

<I¥ 5-6> FAFAA AR TE AN vl
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A3d 284 2R8UEH

Model)& 714
SHHTE AHEE Wge I A4 wet 24 27HA 2 ER/SEAT
4 Yedle M2 18E, AGUITALL, AAS

A =
o, RGN % AFEANL & APTY 5 THEURFER Y

fd
o
o
ol
2
o

<E 51228 AXT E&H IS WAL W B ARIPAFY /2T
AFL @ Aotk WE SRS A5 2 AT FAFES FE5H9
om, 9% EAMEe A% wFeY U AR ARE ol g3 T
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<E 5-12> U 3 o F E4RF 72FAF

<l W 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1-8&(%) 63.8 63.9 63.8 62.9 63.3 63.8 64.2 64.4 65.3 65.7

A G FAH =) 524 96.2 60.5 60.7 63.7 66.6 68 70.3 73.7 78.2

A Al =2} (08 < ) 11.8 11.5 12.3 12.7 13.1 14.7 14.7 14.7 16.5 21.3

gz B2 103.4 1034 103.4 103.4 105.6 108.8 1144 118.6 122.3 122.3
ALS] B A A (7)) 163.6 163.6 163.6 163.6 172.6 338.1 168 165.1 172.3 172.3

AT () 11.4 11.4 114 114 114 114 11.4 11.3 11.3 11.3

TEHTFHE T E%) 109.2 110.2 111.2 112.2 72.9 102.7 104.4 106 107.7 109.3

of tHZ) 144.8 163.4 256.2 217.5 292.8 309.6 3254 342.0 355.8 375.4

ZM A= 7HA (%) 2.2 2.5 4.7 2.8 2.9 4.0 2.2 1.3 1.3 0.7

B! AAE%) 3.3 3.0 3.0 3.4 3.4 3.0 2.8 2.8 3.2 3.6
57 GDP(2#) 20,794.7 | 22,992.1 | 20,419.1 | 18,256.2 | 22,105.3 | 24,225.6 | 24,599.9 | 26,070.3 | 27,892.2 | 27,170.9
TE=SHE%R) 18.4 15.3 22.0 -25.8 31.6 23.3 -0.9 -0.8 1.9 -16.9
gh&() 955.51 | 929.20 | 1,102.59 | 1,276.40 | 1,156.26 | 1,108.11 | 1,126.88 | 1,095.04 | 1,053.22 | 1,131.49

- 62 -

Collection @ kmou



2, ¥ 3 ZAAA

Mg P AadAE < 518> At Vlegsds Wy 9 oR @
ARete] ZHBAE AuRY 2 oA fof3k AV AHA &
o, & 1* T(r=0.571, p=0.000)¢} Al7-2]d 7(r=0.464, p=0.000)= -+
TE 0001004 g K(+)e FBAATE ANeH, AFHAAE F(r=0.147,
p=0.06)= 7€ E &R FAFE 0164 Fof F(+) FHAAE ATk
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<E 5-13 W T 4334

1 2 3 1 5 6 7 8 9 10 1 12 3 14
CCR | 1.000
A4 | 0000 | 1.000
ol 0006 | %3 1000
898 | -0004 | -0.038 | %26 | 1000
GDP | 0005 | 0742 | 70803 | -0200 14 g9
Sofe | 0029 | 026 1 03T -0I5T o107 1000
ag | -0012 | 0425 | o1 | 0349 | 0221 1 0341 | 099
wgg | 0001 | 0223 | 0S8 | o103 | 08201 0333 | 203100 | 400
299 | o003 | 033 | 03T | ouss | O8I | 0B 03200 QT8 1000
ARG 0dI 023 1 0180 gose | 02241 a3 | oo | OEB | OZB 1 1000
b | %% | oo0e2 | -0085 | 0000 | 0104 | 0053 | 0003 | 0102 | 0103 | %% | 1000
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HFAAR EAAR www.yeongdo.go.kr

’

, BAAR EAA R http://www.bsjunggu.go.kr
, BAAR EAAR http://www.bsdonggu.go.kr

, BAAR EAA R www.bsnamgu.go.kr
, BAAR EAAR www.bsbukgu.go.kr
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Bagdg A S+, AR FA AR www.haeundae.go.kr

Babgd Al AV, 3AA R SAAR www.saha.go.kr

Babgd A FATA, IAAR SA AR www.geumjeong.go.kr

Babgd A AT, IAAR SAAR www.gangseo.seoul.kr

Bab3d A AATA, IAAR A AR www.yeonje.go.kr

BABAN 7, PIAAR EA AR www.suyeong.go.kr

BabgE A AT, IAAR BA AR www.sasang.go.kr

B3N] 7, IAAFR EA AR www.gijang.go.kr

EAA,AFF = A(http://kosis.kr/statHtml/statHtml.do?orgld=

101&tblld=DT_1IN1602&conn_path=I2)
BAA, sl SA, FAESA, AT7H http://kosis.kr

_74_

Collection @ kmou



=&

Banker, R. D., 1984, Estimating Most Productive Scale Size Using Data
Envelopment  Analysis, European Journal of Operational Research,
pp.35-44.

Bessebt. A. M. & Bessent E. W., 1980, Determining the Comparative
Efficiency of Schools through Data Envelopment Analysis, Educational
Administration Quarterly, Vol.16, pp.57-75.

Caves, D. W. Christensen, L. R. and Diewert, W. E., 1982. The Economic
Theory of Index Numbers and Measurement of Input, Output and
Productivity, Econometrica, 50, pp.1393-1414.

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

Charnes, A., Cooper, W. W. and Rhodes, E., 1981, Evaluating Program and
Managerial Efficiency : An Application of Data Envelopment Analysis
Program Follow Through, Management Science, pp.668-697.

Fare, R. Grosskopf, S. Norris, M. and Zhang, Z., 1994. Productivity Growth,
Technical Progress, and Efficiency Change in Industrialized Countries,

American Economic Review, Vol.84 No.l, pp.66-83.

_75_

Collection @ kmou



	제1장 서 론   
	제1절 연구의 배경 및 목적
	제2절 연구내용 및 연구방법

	제2장 부산광역시 자치구군 현황     
	제1절 부산광역시 기본현황
	제2절 부산광역시 자치구별현황
	1. 부산광역시 중구현황
	2. 부산광역시 서구현황
	3. 부산광역시 동구현황
	4. 부산광역시 영도구현황
	5. 부산광역시 부산진구현황
	6. 부산광역시 동래구현황
	7. 부산광역시 남구현황
	8. 부산광역시 북구현황
	9. 부산광역시 해운대구현황
	10. 부산광역시 사하구현황
	11. 부산광역시 금정구현황
	12. 부산광역시 강서구현황
	13. 부산광역시 연제구현황
	14. 부산광역시 수영구현황
	15. 부산광역시 사상구현황
	16. 부산광역시 기장군현황


	제3장 이론적 배경     
	제1절 DEA모형
	1. CCR모형
	2. BCC모형

	제2절 Malmquist 생산성 지수
	제3절 DEA관련 국내 선행연구들

	제4장 연구방법       
	제1절 투입/산출변수의 선정
	1. 변수 선정기준
	2. 선행 연구에 기 선정된 변수

	제2절 연구대상 및 자료수집방법

	제5장 분석결과      
	제1절 투입 및 산출 변수 및 기초통계량
	제2절 효율성 분석결과
	1. 기술효율성, 순기술효율성, 규모효율성
	2. 규모의 경제 분석

	제2절 효율성 변화분석
	제3절 효율성결정요인분석
	1. 영향변수의 선택
	2. 변수 간 상관관계
	3. 결정요인 분석결과


	제6장 결 론        
	제1절 연구결과 요약 및 시사점 
	제2절 연구의 한계 및 향후 연구방향   

	참고문헌   
	1. 국내문헌
	2. 외국문헌



<startpage>17
제1장 서 론    1
 제1절 연구의 배경 및 목적 1
 제2절 연구내용 및 연구방법 4
제2장 부산광역시 자치구군 현황      5
 제1절 부산광역시 기본현황 5
 제2절 부산광역시 자치구별현황 7
  1. 부산광역시 중구현황 8
  2. 부산광역시 서구현황 9
  3. 부산광역시 동구현황 10
  4. 부산광역시 영도구현황 11
  5. 부산광역시 부산진구현황 12
  6. 부산광역시 동래구현황 13
  7. 부산광역시 남구현황 14
  8. 부산광역시 북구현황 15
  9. 부산광역시 해운대구현황 16
  10. 부산광역시 사하구현황 17
  11. 부산광역시 금정구현황 18
  12. 부산광역시 강서구현황 19
  13. 부산광역시 연제구현황 20
  14. 부산광역시 수영구현황 21
  15. 부산광역시 사상구현황 22
  16. 부산광역시 기장군현황 23
제3장 이론적 배경      24
 제1절 DEA모형 24
  1. CCR모형 24
  2. BCC모형 25
 제2절 Malmquist 생산성 지수 27
 제3절 DEA관련 국내 선행연구들 28
제4장 연구방법        33
 제1절 투입/산출변수의 선정 33
  1. 변수 선정기준 33
  2. 선행 연구에 기 선정된 변수 35
 제2절 연구대상 및 자료수집방법 36
제5장 분석결과       37
 제1절 투입 및 산출 변수 및 기초통계량 37
 제2절 효율성 분석결과 40
  1. 기술효율성, 순기술효율성, 규모효율성 40
  2. 규모의 경제 분석 48
 제2절 효율성 변화분석 53
 제3절 효율성결정요인분석 61
  1. 영향변수의 선택 61
  2. 변수 간 상관관계 63
  3. 결정요인 분석결과 65
제6장 결 론         67
 제1절 연구결과 요약 및 시사점  67
 제2절 연구의 한계 및 향후 연구방향    71
참고문헌    72
 1. 국내문헌 72
 2. 외국문헌 75
</body>

