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A Sudy on the Efficiency Analysis of

Container Terminals in Korea

Park, Byung Keun

Department of Shipping Management

Graduate Shool of Korea Maritime University

Abstract

The purpose of this study is to analyse the redawfficiencies of
the container terminal operation in the port of &usand Gwangyang
using Data Envelopment Analysis(DEA). Applying nethatical
programming techniques, DEA enables relative afficy ratings to be
derived within a set of analysed units. Thus it ddaosot require the
development of 'standard’ against which efficiensy measured. Such
standards can be incorporated in the DEA analy$ise efficiency of
units is compared with an ‘efficiency envelope'ttltantains the most
efficient units in the group. The DEA efficient irads can be a useful
tool for port managers and for researchers, progida deeper insight

into port performance.



This paper investigates the efficiency employindcASCCR model
and DEA-BCC model on data for 15 container ternsinalovering
1998~2005 in Korea. It also investigates the chamgegroductivity for
8 years.

The results of this study show terminals in Busaerew evaluated
more efficient compared with terminals in Gwangyanghe Korea
Express Terminal located in Gwangyang was idedtifi@s more

efficient terminal among terminals in Gwangyang.
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H 2 & zZigoj4 ggte] =
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0%
rE
Jok

2.1 ZdH[o|4 &ote| At S5

AAA ez AR Gos
Aoz Frista s A#eld, 53 T=9 AAAHES
R AA A ol Ankd WstE st v

AA 2= A 100 d3F 50 1, ofAotE FALR § A=
AAE A 2 Ank. 200499 AARLAGFRE 18% 950 Ee =
1994 o) 8= 7,520 2ol vla) of F 9j(106.8%) A= F7FetsAvh. A9
A2 AA mdelA AAse HlTs AFEWE 2004F FHe H Tl
451% 2 1994\ 8] 42% KT 3.1% ERJE g vk e 7 w9k &
mj o} ofAlop A o] ulFLE ZbZ; 17.4% 1A 16.3%, 27.1%°1 4 25.4% = &
Aoz FAHAY. gy Txo] HE FHobA ol H T 1994
°] 18.3%°l A4 2004 19.6%= < 7F¥ LT,

X 2-1> AlA wY gz ¥Hs
CHRl: 1024 USS, %

By 19943 20043
- F2 | £ | #A | F | F2 | FY | g4 | AF
A A 4,326 4,426 8,752 100 8,880 9,215 | 18,095 100
& 1) 678 845 1,523 17.4 1,141 1,802 2,943 16.3

+32) 1,843 1,833 | 3,676 42.0 4,024 | 4,133 | 8,157 45.1

o} A] o} 1,228 | 1,147 | 2,375 27.1 2385 | 2,214 | 4,599 25.4

ZBolalol”| 859 744 | 1,603 | 183 | 1,860 | 1,681 | 3,541 | 19.6

7] e} 577 601 1,178 13.5 1,330 1,066 2,396 13.2

th et

f [

Z: 1) 50|-0]=7, HLiCt 2) RE-s78 % dS=IF MLl 3) s50tAot-8t=, &=, =3, &
A= WTO, International Trade Statistics 2004 & World Trade Report 2005



ofAletol A g, T3, B, 48, iRt & FHobAob Su=o] AFAdf
T wHFE 199430 675% % o, 20049 el = T7% 74 F7hEE
T wAHH T2 1994 14.8% % €
=

of FaL 3t

e
f

<& 2-2> THopAol wefgzel W3}
CF9lr 1029US$

19943 2004

FZE | 4 A HE | £ | 79 A v 3
of Ao} A A | 1,228 | 1,147 | 2,375 100 2,385 | 2,214 | 4,599 100
EHobAlol 859 744 | 1,603 | 675 | 1,860 | 1,681 | 3,541 | 77.0
Ela= 96 102 198 12.4 254 224 478 135
T 121 116 237 14.8 593 561 1,154 | 32.6
33 151 166 317 19.8 266 273 539 15.2
g 397 275 672 41.9 566 455 | 1,021 | 288
o ¥t 94 85 179 py 181 168 349 9.9

7)<}

A= WTO, International Trade Statistics 2004 & World Trade Report 2005

FHuEtE FEokAlol Wl wu]Fo] 1994 12.4%¢° A4 2004 13.5%
sk @9, o] 7k & dE, T, diwke] FRobAel W
WAH T Aoz fsEon, I FAME 53 LdEo HTo
1994 41.9%°1 4 20043 28.8% = 7+ A A
7R ag el R 2 =S Foto] ofFoiA L low, 39
Gzt =, dEoldstes i dEFe] Fel st oA
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AA 200 @rtel AH Y dtE AdE WIS AyEw, 19944 UE
200 @wkel & A2 of 63 SYWFTEU o]l o, 200492 & A

e o 19 GAWTEUZ 109 %o ¢ 250 ¢ B3Fo] FAsdtks A&
o % gtk E, 1904del e wul, f:svk AR ure] 200) Fubol
o}

T 'Ry, 200490l = Astol(39), Ad4H), FHe49), YdRAT
)

CHA8Y) F FFYWEo 200 Fuel Fu gt A 4 5 Arh

e/

¥ 2-3> AlA 200 HHE oY 3wk A s

g 19943 2004
- g 2 2 % g A e %
1 zE 11,050 23 21,932
2 =1 10,399 A7tE = 20,600
3 e 5 4,990 g3t o] 14,557
4 ZH % 4,539 A7 13,650
5 Ak 3,213 A4 11,430
6 3 2,916 712 % 9,710
7 dn=3 2,726 2y =g 8,300
8 2] % 2,574 Z22dA g~ 7,321
9 Ay 2~ 2,519 dn=3 7,003
10 8 3} 2,317 7 H}o] 6,429
11 NEY = 2,208 ANEY= 6,064
12 7% 2,035 58] 5,800
13 &7 A A 2,034 TEA 5,244
14 T Hko] 1,882 = 5,140
15 Aol 1,805 &7 A A 4,400
16 HY 12 ES 1,734 g3 g v & 4,020
17 ety 1,522 R 4,006
18 B 1,503 gl 3,814
19 vl d 2} 1,502 RS 3,624
20 LFA= 1,491 T 3,580
A 64,959 160,195

At & : Containerisation International Yearbook 1996 & Containerisation International, March 2005



<E 24> FF FoEHe Aoy AR Fo

AT F7HE (%)
&= 9] & 20043 2003 2002

02~'04 | ’03~"04

1 Shanghai 14,557 11,283 8,610 30.0 29.0
2 Shenzhen 13,650 10,615 7,614 33.9 28.6
3 Qingdao 5,140 4,239 3,410 22.8 21.2
4 Ningbo 4,006 2,772 1,860 46.7 44.5
5 Tianjin 3,814 3,015 2,410 25.8 26.5
6 Xiamen 2,872 2,331 1,750 28.1 23.2
7 Guanzhou 3,308 2,762 2,180 23.2 19.8
8 Dalian 2,210 1,630 1,352 27.9 35.6
9 Zhongsan 1,004 750 640 25.2 33.9
10 Fuzhou 700 580 480 20.8 20.7
& A 51,260 39,977 30,306 30.1 28.2

At& : Containerisation International 2005.3 / 2l &4l



578 A4
vERE 1117 A4 2007)
Va8l 4 V58 14002 EU
vE3 12370 44(2010)

V&Y 1 1000%TEU

vEER 1 107] 44(2006)
(7009 EU

vEA 127 A4
vEE 407 AYEF])
V&9 1 2 D00RITEU

12271 A4
VR 152 A4 (S 7
&9 13 D00%ITEU

A
I
o
(\]
v
\/
of\
]
N
fo
o2l
=
Lo,
i
e
)
ot

Adoly Adute] P st FAE AR, de oy Mdute] HWAF
2= 19609 o= 2000TEUR O &= ® X[ %] X3t ov 1970d ] o
= 3,000TEUw°] &d3std o, 1980t vk o] 4300TEUS X XE
b2 (Post Panamax)s Avto] &35 7RAIstth 1990 W S RE o]
Al HE s S5 A el wet 19969 6,000TEUS] 3 X2
gyt 2 (Super Post Panamax)® & d S AlZoZ 19973 o 6,600TEU
a3l 2001 d o= 7500TEUR Adbo] %385 A] 23} o).

[m et

il

A AA A7 G2l £ FUA TrE dheag Aoy alut
2 20009 1372 (76RFTEU) A 2002\ ol & 2502 (142%FTEU) 2, 2004 ol &=
3527 (204RFTEU) o2 S7ksko] 199472004 7]3F &<t
200113720040 713F FololE At 208%9 T/HE S Hola glth



<E 2-5> E2~E 3y}~ (Post Panamax)d AdH ol Aol 23 &3

T & b 1 5 =H(TEU) 3 1t 3 & (TEU)
1994 15 66,207 4,414
1995 32 147,080 4,596
1996 53 263,319 4,968
1997 73 374,283 5,127
1998 90 479,060 5,323
1999 105 569,404 5,423
2000 137 756,616 5,523
2001 201 1,126,628 5,605
2002 250 1,422,663 5,691
2003 268 1,541,519 5,752
2004 352 2,036,960 -
AP TFT7HE (94 ~ 04) 33.2 36.5 -
ABTES7HE (00 ~ 04) 20.8 21.9 -

At= : Drewry Shipping Consultants Ltd, Post-Panamax : The Next Generation, August, 2001.
& BRS(Barry Rogliano Salles), Liner Shipping Report, Jan. 2004.

20059 19 71%, A AA &% FA Aol v F 337571 F
7000TEUR o] 49 thid e eoly Mubd 49x o= A9 14%E #HA
s Qow, @4 F2 My 5000TEUR o 4el eoly] Hube 204

How A 87%0l Estar Ut}



20059 19 712, €3 1A 7500TEUH olde oy Au F=
492 ol 2007 ol = 1383, 2009 ol = 2262 (1959 TEU)¢] & Ao = H
olm, 2009 7500TEUw ol% v dE=Fe AA Aeeoly A F A
S F 4T%, AEF 71F 159%0] o] F Aol
<® 26> Aoy AuFEd $FHS W HuG Ay

2005 2006 2007 2008 2009 B
A%
?_% = 7}_ ]
2 o TEU 2 TEU <= | TEU 2 TEU 2 = TEU o=

7,500 TEU ©]%+| 49 394,180 83 677,563 | 138 |1,164,854| 184 |1,579,480| 226 [1,959,470| 49.3%
5,000~7,499TEU | 271 | 1,574,722 | 311 | 1,796,700 | 348 |2,018,531| 396 (2,302,823| 460 |2,679,552| 14.2%
4,000~4,999TEU | 269 | 1,185,409 | 310 | 1,365,551 | 350 |1,537,391| 394 |1,733,545| 458 (2,013,949| 14.2%
3,000~3,999TEU | 259 | 878,273 | 266 | 900,167 | 284 | 959,798 | 319 |1,077,637| 334 |1,128,909| 6.5%
2,000~2,999TEU | 548 | 1,361,984 | 594 | 1,483,581 | 661 |1,663407| 737 (1,862,164 783 |1,983,427| 9.9%
1,500~1,999TEU | 425 | 716,696 | 445 | 749,559 | 474 | 800,190 | 524 | 886,968 | 571 | 970,129 7.9%
1,000~1,499TEU | 520 | 616,964 | 552 | 653,741 | 616 | 728,193 | 671 | 792,029 | 684 | 807,249 7.0%

500~999TEU 627 | 447,024 | 680 | 489,466 | 750 | 548,573 | 835 | 615,680 | 859 | 635,593 9.2%

100~499TEU | 392 | 123,934 | 392 | 123,934 | 392 | 123,934 | 392 | 123,934 | 392 | 123,934 0.0%

A A 3,360 7,299,186 |3,633| 8,240,262 |4,013(9,544,871|4,452(10,974,260(4,767|12,302,212| 13.9%

A= : BRS-Alphaliner Database, 2005. 12
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22 2 AH 0| M EHo|d & a JjdAE

21 e o] ]

ol
Ho

He-Al7el Stdi= AA Fa FrEo HeHoly dA&7F 7
g ghoje} AEoly Mube] gt olojxa glom ol A4S =
el Aeoly @rtele JFS mAL 3l

Sl A e el HE
Foslen, BAFgE £ )
20051 HelW AE g 71F AlA Al 5919 Fkolrh. o]k tiEo A
F oA FAbel A v A A e ARt g = dEoly Fntew
A AEHer A d i gl

Fyuel Awke] AHolY stE T AgAAS durd, 2004d Ve
2 % 1450%FTEUCIH, A &8 om Sk Ao vk =3, d=3w g

<E 27> =y g Aelely 3% A ol

)
N,
ofy
H
el
olet

T = Akt Bk HEIRY =4kt 71 ek3¢
200013 | 9,116,448 | 7,540,387 | 642,230 | 611,261 | 236,296 | 86,274
(®1%) (100) (82.7) (7.0) (6.7) (2.6) (1.0)
2001 | 9,990,111 | 8,072,814 | 855310 | 663,042 | 258468 | 140,477
(% (100) (80.8) (8.6) (6.6) (2.6) (1.4)
2002'd | 11,889,798 | 9,453,356 | 1,080,333 | 769,791 | 276,537 | 309,781
(% (100) (79.5) 9.1) (6.5) (2.3) (2.6)
2003 | 13,185,867 | 10,407,809 | 1,184,842 | 821,071 | 318,279 | 453,866
(H1%) (100) (78.9) (9.0) (6.2) (2.4) (3.4)
20043 | 14,523,138 | 11,491,968 | 1,321,865 | 934,954 | 302,870 | 471,481
(H1%) (100) (79.1) 9.1) (6.4) (2.1) (3.2)

AR R H 0] R F 2 EH2005.8), 20044 F 2E 0 512 REFO U 2A



ch9l : TEU,
T 2000 2001 2002 2003 2004
A = A 2,454,101 3,110,783 | 4,204,545 | 4,598,367 | 5,158,203
(Z7HE) (47.8) (26.8) (35.2) (9.4) (12.2)
T 4 A 64,129 165,727 314,355 343,888 359,910
2 (Z71E) (2.6) (5.3) (7.5) (9.4) 4.7)
op |[BEF 1A 64129 165,727 308,826 328,312 319,149
; (B1%) (100) (100) (98.2) (95.5) (88.7)
° 1Bk 29 - . 5,529 15,576 40,761
G () ) (1.8) (4.5) (11.3)
2 A A | 2,389,956 2,942,983 3,887,457 4,251,076 4,791,942
(F7HE (46.4) (23.1) (32.1) (9.4) (12.7)
2H3 o 439,556 486,704 679,373 717,433 821,297
G (18.4) (16.5) (17.5) (16.9) (17.1)
214 o 389,507 453,081 668,364 804,297 936,707
(v F (16.3) (15.4) (17.2) (18.9) (19.5)
B TERT 84,844 139,665 171,792 206,297 231,571
Gl (3.6) (4.7) (4.4) (4.9) (4.8)
o | AR 490,017 691,879 937,206 1,031,863 1,110,821
° ) (20.5) (23.5) (24.1) (24.3) (23.2)
AR - - 176,129 302,303 371,247
M%) () ) (4.5) (7.1) (7.7)
A 136,317 176,999 225,535 225,653 243,597
(B1%) (5.7) (6.0) (5.8) (5.3) (5.1)
Y ukR = 849,715 994,655 1,029,058 963,230 1,076,702
) (35.5) (33.8) (26.5) (22.7) (22.5)
7] e} & 16 2,073 2,733 3,403 6,351
(¥1%) (0.0) (0.0) (0.0) (0.1) (0.1)
AGZFEF
WH s 26.9 31.1 35.7 36.0 36.4
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<E 2-10> #1494 Huld AA

Gy

T A Az1d | s HPH U 35
A7 A - 1999.7 1998.12 1998.10 1998.7
T2 o] 1,400m 350m 350m 350m 350m
AW A -15m -15m -15m -15m -15m
st 5 ¢ 1202 TEU 309}TEU | 30%}TEU | 30%WTEU | 30%HTEU
Hetsd STHEF 43 GRIEF 14 59EF 14|57 Ew 14 |57WEF 13
HE 2 H A 8403 m’ 2103 m’ 210- ' 210 m’ 210 m’

Atz o 2dst 4 0l Al, www.portgy.com
20029 4¢ /A" 2-19A4 Huld2 HwbES 2443 2vtES 244
T W AN ez FAE Jderm, Azt slE AP ey 81V TEU]
o 2-194 Eujd F 5RtEw 51 AA L FRAAMo], 18 S5TEH 6
H oA sE A 27) dAS HPHSE S-2lvtete] dAdidAd, sxlsiee 2
A9 ¢el KIT(Korea International Terminals)oll A & st gl t}.
<HE 2-11> F4 2-19A gHuld A48 A4 |3
22 (80 m@ARA el Zd(m)  CY(m) a¥ =
FHA 9 ()
TRy 350 210,000 24,500 | 140,000(3,360)* 45,500
KIT 800 357,500 42,100 | 212,000(5,262)* 68,900
g A 1,150 547,500 66,600 | 352,000(8,622)* 114,400
ZFo()ore] fAE TGSY
Atz o 2dst 4 0l Al, www.portgy.com
20043 Mg 2-29A Hulde SutEH 2443 2vtES 244, F
N Ao w FAE Jlow e dol= 1,150me]th




<E 2-12> 2 g 2297 Hud A4 A 43
o AAZel | AAWA | o]z cY Ag 9
B m (m) (m) (m) 71 A 9 ()
No. 744 %
800 323,000 42,100 212,000(5,262)* 69,000
I 27044
No. 8214 350 210,000 | 24,5500 | 140,000(3,360)* | 45500
& A 1,150 | 533,000 | 66,600 | 352,000(8,622)* | 114,400

Z ()t £AE T6SY

Atz @ et S0 0l Al, www.portgy.com

<E 2-13> A ANEAF

o 71 A A 1A A 29
(1995~2011) (1995~2008) (2009~2011)
Abd (2 ) 91,542 55,519 36,023
A AR Z (A AT) 30 18 12
& ¥H(TTEU) 804 443 361
AL H (2 9) 41,739 28,012 13,727
WF}k A 1.49kn 1.49kn -
3 F 71435k 20.8kn 20.8km -
5 AP (A A) FA 728 gk 549wk 184 ¥y
o= 3.9km(12494) | 1.45km (5414 2.45kn (7 A
AFRAYE T 14 12 12
all AL H (2 9) 49,803 27,507 22,296
2} At (A A) 6.05km (18) ore 4.3kn(13) 1.75km (5)

Atz @ Fotet 40l Al, www.busanport.com



FoFa wel gubalMd o] A4 gF o2 2011de = ZEH oYU REF 33
AT dRERF 2KAM S ZEE Al golw, A7 FH ol 9339TEU, oWt
StE 198 WHES A + v dvoe=z A Fgsta ).
<E 2-14> B3 A" olygnd 7)tA 3

T = 22 A & 3eA 13 3eA 23t el
Ard 713k 1987~2011 1999~2006 2001~2008 2011
66,323 49,117
Al Bl () AE . 26,809 AR 17,223
T 39514 | FY 5429 | TG ;7847 | T 18,678
= 11.05 14 1.05 49
(km) (334 4) @4d4) (CES)) (144 4)

/\]- =3 \;_l 2T

o 474 18.9

A (km)

Sl = = A
W EEe 1374 u} 1024 v
£ (m')
E7]X]—§_?_
e 61.4 347
(km)
33414 - - -

A}

g | HUTH |SWES 2944 STEF 44| SUE 34U STEE 1AH

§ 2?__1_:]_::]’- 4}1\_}'\:} - - -

3™

% e 933 120 110 420

(Y TEU)
AT HEADEL(2003), SRAMSA Y SFAM 25iuoro & Zorst 10| A
23 &% MY

OSC(Ocean Shipping Consultants)®] Ao] w=W A AA &EFF>

2010Q@ 7kA] Bt 6.9%, 2015W@7HA = ¥ 55% 71 Aoz oAHT).



—

kA AA Fo FHES ASHow AHolY ke st loen,
5

HAFE ER Avte P Bael Fmel AAE #stug ;g

Fo RRES GUAY A4 Awe dFsE ANEA Yof Tl

=7 ol W 3 (Market Power)d] T th& o] o= &AA H7|AAE

o AAtd G Hud grw AdH drh = oo i35ty g B

g T9AEY] 2283 AAE A o] FolA L 9

A= A" oly A2 ARE(ERE)d glo] FFel= mH Al A%

of frxld Aolw, o3 AFFolA FAHS TR AT vFd s
o

Aste] AT dAE o] wEA Badd T 5+ A

<G 2-15> AlA s 2 AW
chel B OHTEU, %
20053 A R g AP TF7HE
A& ‘05~10 | "10~"15
3 A 354.92 100.0 49512 | 647.28 6.9 55
& olA| o} 170.38 48.0 24047 | 303.44 7.1 4.8
5o} 44.82 12.6 64.16 73.44 7.4 2.7
= 72.35 20.4 96.55 117.25 5.9 4.0
ot 53.21 15.0 79.76 112.75 8.4 7.2
LIS 66.17 18.6 90.66 118.80 6.5 5.6
5 43.35 12.2 56.85 71.55 5.6 4.7
kel 22.83 6.4 33.81 47.25 8.2 6.9
fr 9 78.66 22.2 105.80 | 139.46 6.1 5.7
544 41.87 11.8 56.25 73.21 6.1 5.4
G/ A 36.78 10.4 4955 66.25 6.1 6.0
71 E} 39.71 11.2 58.19 85.55 7.9 8.0
STEFH/IE | 2561 7.2 38.55 58.29 8.5 8.6
Holxz g7} 6.80 1.9 9.75 14.11 7.5 7.7
L Ao} o} 7.30 2.1 9.89 13.15 6.3 5.9

A= @ Ocean Shipping Consultants 2004
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42 23 Charnes, Cooper, and Rhodes(1978)% Zt7te] s 7hdj2do] 7t

| B8 7tsAE 7HE 5 d=s AdAgRd 7ivte & 4 229 22

subject to

t
E u’ryrj

=l < lj=1,..,n,

m
D vt

1=1

u,,v; = €, Vr andi,

r Vi

2 228 APAYLF Y Fez Hketd 2

subject to

m

Siuia, = 1
=1

t m

Zu,y,j - EU,[L‘,/ < 07j - 1; ceey n,
r=1 i=1

—u, < —er=1,..,1t,

v, £ —€,1=1,...,m.

2.3 2o
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SR

. Container Crane(t]) — &2 %n](G/C)
V3 : Transfer Crane, Straddle Carriers, Reach stackers(th) - ©oFZ=7}H]

: Berth Length(m) - 412} 4 9]
V4 : Total Area(m’) - Bl W]

DEA X0 A&
[Input Data]
V5 @ Yard Area(m’) — oF

V2

71E ATolA T om ALE R
V1

At

G/C7nl el of



[Output Datal

Ul : & ZHelY A2 ZFH(TEU)
2 E2eA A4 AFEE dHolH dA%E 2006dS o2 st JEWH
|2 i e
<3 4-1> 20059 71 Ul A"l Rd g
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<% 5-1> DEA-BCCR 3 T&A4 &4 A7(1998~20054)

1998 1999 2000 2001 2002 2003 2004 2005

DMU1 | 1.000 | IRS |1.000 | IRS | 1.000 [ IRS | 1.000 [*IRS | 1.000 | IRS | 1.000 | IRS | 1.000 | IRS | 1.000 | IRS

DMU2 | 1.000 | IRS |1.000 | IRS | 1.000 | IRS | 1.000 | IRS | 1.000 [ IRS | 1.000 | IRS | 1.000 | IRS | 1.000 | IRS

DMU3 | 0.829 | CRS | 0.738 | CRS | 0.602 | CRS | 0.768 | CRS | 0.721 | CRS | 0.678 | CRS | 0.629 | CRS | 0.584 | CRS

DMU4 | 0.267 | CRS | 0.572 | CRS | 0.776 | CRS | 0.702 | CRS | 0.797 | CRS | 0.781 | CRS | 0.870 | CRS | 1.000 | IRS

DMUS | 0.964 | CRS | 0.921 | CRS | 1.000 | CRS | 1.000 | CRS | 0.781 | CRS | 0.801 | CRS | 0.736 | CRS | 1.000 | IRS

DMUG6 | 1.000 | CRS | 1.000 | CRS | 0.963 | CRS | 0.891 | CRS | 0.965 | CRS | 0.968 | CRS | 0.825 | CRS | 0.784 | CRS

DMU7 | 0.901 | CRS | 0.812 | CRS | 0.895 | CRS | 1.000 | CRS | 1.000 | CRS | 1.000 | CRS | 1.000 | CRS | 1.000 | CRS

DMUS | 0.000 | CRS | 0.586 | CRS | 0.409 | CRS | 0.401 | CRS | 0.403 | CRS | 0.396 | CRS | 0.628 | CRS | 0.806 | CRS

DMU9 | 0.158 | CRS | 0.360 | CRS | 0.625 | CRS | 0.921 | CRS | 0.993 | CRS | 0.820 | CRS | 0.761 | CRS | 0.534 | CRS

DMU10| 0.458 | CRS | 0.455 | CRS | 0.370 | CRS | 0.410 | CRS | 0.352 | CRS | 0.280 | CRS | 0.327 | CRS | 0.262 | CRS

DMU11| 0.122 | CRS | 0.548 | CRS | 0.740 | CRS | 0.976 | CRS | 1.000 | CRS | 0.966 | CRS | 1.000 | CRS | 0.766 | CRS

DMU12| 1.000 | CRS | 1.000 | CRS | 0.845 | CRS | 0.923 | CRS | 0.903 | CRS | 0.809 | CRS | 0.779 | CRS | 0.675 | CRS

DMU13| - - - - - - - - 0.181 | CRS | 0.258 | CRS | 0.291 | CRS | 0.391 | CRS
DMU14| - - - - - - - - 0.243 | CRS | 0.137 | CRS | 0.253 | CRS | 0.416 | CRS
DMU15| - - - - - - - - 0.520 | CRS | 0.672 | CRS | 0.825 | IRS | 1.000 | CRS
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<3} 5-2> DEA-CCRE3¥ ¥ DEA-BCCE3ZF T &A% ¥ (1998 ~20051)
1998 1999 2000 2001 2002 2003 2004 2005
T8 Scale
CCR|BCC|CCR|BCC|CCR|BCC|CCR|BCC|CCR|BCC|CCR|BCC|CCR|BCC|CCR|BCC %aency

(%)
DMU1 |1.000{1.000|1.000|1.000|1.000 |1.000|0.620 {1.000{0.626|1.000|0.573|1.000 | 0.646|1.000 | 0.852 | 1.000 85.2
DMU2 |1.000{1.000]0.745|1.000|0.850 |1.000|0.673|1.000|0.643 |1.000 | 0.666 | 1.0000.765 [1.000|0.662 [ 1.000 | 66.2
DMUS3 |0.8290.829(0.738 |0.738|0.602 | 0.602|0.768 | 0.768 | 0.721 | 0.721| 0.678 | 0.678 [ 0.629 | 0.629 [0.584 | 0.584 | 100
DMU4 |0.267|0.267|0.572|0.572|0.776|0.776|0.702|0.702| 0.797| 0.797| 0.781| 0.781 | 0.870| 0.870 | 0.756 | 1.000 |  75.6
DMU5 [0.964]0.964|0.921{0.921|1.000|1.000{1.000{1.0000.781 |0.781{0.801|0.801 |0.736|0.736 [ 0.756 | 1.000 75.6
DMU6 [1.000(1.000|1.000{1.000|0.963[0.963{0.891 [0.891|0.965|0.965[0.968|0.968 |0.825|0.825[0.784 | 0.784 100
DMU7 |0.901{0.901|0.812|0.812{0.895|0.895|1.000 {1.000{1.000|1.000| 1.000{1.000 | 1.000|1.000 |1.000 | 1.000 100
DMUS8 |0.000[0.000|0.586 | 0.586|0.409 | 0.409 |0.401 | 0.401 | 0.403| 0.403 | 0.396 | 0.396 | 0.628 | 0.628 0.806 | 0.806 | 100
DMUY |0.1580.158|0.360 |0.360|0.625 |0.625 |0.921{0.921 | 0.993|0.993 | 0.820|0.820 | 0.761 | 0.761|0.534 | 0.534 | 100
DMU10 |0.458|0.458|0.455]0.455(0.370{0.370|0.410{0.410{0.352|0.352 [ 0.280| 0.280 | 0.327 | 0.327 [ 0.262 | 0.262 100
DMU11 |0.122{0.122|0.5480.548|0.740 [ 0.740|0.976 {0.976 [1.000 | 1.000 | 0.966 | 0.966 | 1.000{1.000 | 0.766 | 0.766 100
DMU12 {1.000{1.000|1.000|1.000{0.845[0.845|0.923|0.923|0.903|0.903|0.809|0.809|0.779{0.779{0.675| 0.675 100
DMU13| - - - - - - - - 10.181{0.181|0.2580.258{0.291|0.291 {0.391 | 0.391 100
DMU14| - - - - - - - - 10.243]0.243|0.137|0.137|0.253|0.253|0.416 | 0.416 | 100
DMUi15| - - - - - - - - 10.520{0.520(0.672|0.672|0.700|0.825|1.000{ 1.000 | 100
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b xdAtE N T AAA ZEA4S Hola 9t

Fdde 4% 1998d =0l FEFHITHA HEF(DMUSAW, DMU9: g7 &) &,
DMU10:8 2] &=, DMUIL:H g5 %) 470 571 7R3 oldf = 2002d =of 2-1
9A &5 (DMUL3) %t KIT(DMU14)FF7F 7Rgetsl o A ol & A7t~

ods e FEAHS BolFa Sl

<E 5-3> AN &&A 4 Z23(DEA-BCCEH)
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e

19984 | 1999 | 2000 | 2001 | 2002 | 2003 | 20044 | 2005 | /HFE=

DMU4 0.267 | 0.572 | 0.776 | 0.702 | 0.797 | 0.781 | 0.870 | 1.000 | 1998.4
DMU5S 0.964 | 0.921 1.000 | 1.000 | 0.781 | 0.801 | 0.736 | 1.000 | 1998.4
DMU6 1.000 | 1.000 | 0.963 | 0.891 | 0.965 | 0.968 | 0.825 | 0.784 | 1998.4
DMU7 0.901 | 0.812 | 0.895 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1998.4

DMU15 0.520 | 0.672 | 0.825 | 1.000 | 2002.4
soe "R | 0.783 | 0.826 | 0.909 | 0.898 | 0.813 | 0.844 | 0.851 | 0.957
DMU8 0.586 | 0.409 | 0.401 | 0.403 | 0.396 | 0.628 | 0.806 | 1999.7

DMU9 0.158 | 0.360 | 0.625 | 0.921 | 0.993 | 0.820 | 0.761 | 0.534 | 1998.12
DMU10 0.458 | 0.455 | 0.370 | 0.410 | 0.352 | 0.280 | 0.327 | 0.262 | 1998.1
DMU11 0.122 | 0.548 | 0.740 | 0.976 | 1.000 | 0.966 | 1.000 | 0.766 | 1998.7
DMU13 0.181 | 0.258 | 0.291 | 0.391 | 2002.4
DMU14 0.243 | 0.137 | 0.253 | 0.416 | 2002.4
e g | 0.246 | 0.487 | 0.536 | 0.677 | 0.529 | 0.476 | 0.543 | 0.529
R s 0.553 | 0.657 | 0.722 | 0.788 | 0.658 | 0.644 | 0.683 | 0.724
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2) e0i2d FTHY SSM He BN
WAREE 9 sfopdle] RIEL ol FAWR YAl MALE FRE TEAS
At 9 st RFe A g FASHEF(DMU6G), 1
A X EHEF(DOMUL0)S #ek2-194] KITH F(DMU14)8F o] & =4 3}
A 7F St 3 Tk FUst Ay et e FAbe 67 B 5, 3
40 BT QA 100 $EE Rl BEAS BAGAT, AN £des B
T AN dsteE A FRAEF(DMUS)F A (DMU12) 274
g pastglon T4 Avb: oldlEs 2
<% 5-4> vt FAE 284 A4 ZI(DEA-BCCEE)
] T B | 19984 | 19994 | 2000 | 2001 | 2002+ | 20034 | 2004 | 20054 |
DMU6 1.000 | 1.000 | 0.963 | 0.891] 0.965]| 0.968 | 0.825 | 0.784
3t A} DMU10 0.458 | 0.455 | 0.370 | 0.410 | 0.352 | 0.280 | 0.327 | 0.262
CES) DMU14 0.243 | 0.137 | 0.253 | 0.416
o|= 3tedAl | 0.729| 0.728| 0.667| 0.651| 0.520| 0.462| 0.468| 0.487
DMU1 1.000| 1.000 | 1.000 | 1.000 | 1.000| 1.000| 1.000| 1.000
DMU2 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
DMU3 0.829 | 0.738 | 0.602| 0768 | 0.721 | 0.678 | 0.629 | 0.584
DMU4 0.267 | 0572 | 0.776 | 0702 | 0797 | 0.781 | 0.870 | 1.000
DMU7 0.901 | 0.812 | 0.895| 1.000 | 1.000 | 1.000 | 1.000| 1.000
speqap | DMUI5 0520 | 0.672 | 0.825| 1.000
o
(%_II-H) Ba sl | 0799 | 0.824 | 0.855| 0.894 | 0.840 | 0.855| 0.887 | 0.931
DMUS 0.586 | 0.409 | 0.401| 0.403 | 0.396 | 0.628 | 0.806
DMU9 0.158 | 0.360 | 0.625| 0.921| 0.993 | 0.820| 0.761| 0.534
DMU11 0.122 | 0.548 | 0.740 | 0.976 | 1.000 | 0.966 | 1.000| 0.766
DMU13 0.181 | 0.258 | 0.291 | 0.391
Zok 2uysle | 0.140 | 0.498 | 0.591 | 0.766 | 0.644 | 0.610| 0.670| 0.624
2 st4AL| 0.611] 0.702] 0.756] 0.846| 0.762| 0.757| 0.800| 0.808
DMUS5 0.964 | 0.921| 1.000| 1.000| 0781 | 0.801| 0.736 | 1.000
MA} DMU12 1.000 | 1.000 | 0.845| 0.923| 0.903| 0.809 | 0.779 | 0.675
MA} 0.982| 0.961| 0.923| 0.962| 0.842| 0.805| 0.758| 0.838
297 0.700 | 0.749 | 0.769 | 0.833| 0.724 | 0.704 | 0.728 | 0.748
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