Journal of Korea Port Economic Association, Vol.27, No.l1, 2011, 213-234

Mo
o
>
lo
poln
o
o,
I\
o

DEAE &3 = =43

A Study on Measuring the Efficiency of Global Ocean Carriers by
Using Data Envelopment Analysis

Heeseok Bang - Hyowon Kang

Abstract : The literature on efficiency of the maritime and shipping industry has typically
focused on container ports and terminals. The study presented in this paper uses data
envelopment analysis to evaluate ocean carriers based on financial and operational data from
2004 to 2007. A comparison is made up of the efficiency of global ocean carriers in efficiency
of financial and operational performance respectively. A positive correlation is shown between
the input and output data.

In the static—efficiency analysis, we describe CCR, BCC and scale efficiency of Global
Ocean Carriers in 2007. And we also provide about the stability and trend of their efficiency
for four years (2004-2007) in the dynamic-efficiency analysis.

The empirical results validate the necessity of restoring freight rates to facilitate the
efficiency of the global ocean carriers supported by adjust of the supply of containership
space. The study provides a basis for estimating the competitiveness of international shipping
companies, for benchmarking best practice and for identifying the specific factors and causes
of inefficiency.

Key Words : Global Ocean Carrier, DEA Analysis, Static - Dynamic Efficiency, DEA-Window

> = 84 2010.10.21 D> AAFEE: 2010.12.01 > AAEA: 2010.12.17
t 20093t Fdistn AFsr) X Yol 93 Ay
GAANE A= FHF 15, hshang@cau.ackr, 02)820-6498, F 4=t
w ottty dutt)etd F9sky) vRAlELA hwkang@wm.cawackr, 02)820-6499, &5 A A+

o o

- 213 -



A &

k=

[X] M27%& H1

5

F

=

k=1

A

a2

~
Nlo
o
-

3
=K

N

e

ok
uze)
wjr
)
Gl
o

7193 ¢l Clarkson®l] wh

15

A

=
of Hddiv] 12.7%

al

gl

o
-

3

1

AAA R

|l AH oY

=
=

=
S

H

gl ofstz Al b AHW=F 4

3

Fahe W, S8

R

.

1

i ke

iy

T

R4

Tholl X

=

o

s
TE

kel

A2 24%
o

]

=
=
<5

Pz
[e]
RS

371
)

=]
=

)

=
o

ol

S
]

AAL9)

3

=1}
=

AR el

g2 sF7F Akl A AR

3

18

L
=

sPgaAg FAAL ) Ao v A

olsh 7

o)

7S AI 713 A

[e)

o9} FA7h o) ol X3 glr.

1
=

GCTO(Global Carrier’'s Terminal Operator)7}* 7€ o] E 1]
pzs

L
Ris

H(Anti-trust Law)

of o]

]_
)

GSTO(Global Stevedore’s Terminal Operator)®wt o} g}
[e)

H= sl Al

3]

)

el

= 7 9] SREAAYE

R -y

IRRE

142 Fuo719)

o] ¢

A}

3

7

714} 9]

op

3)

i3

o wj$- ofstsm ek, ol

A

3

e

o
RS

1o

9]

s A
=]
%

=3

A (EFP)#} 7" o] 3}

sHA| )
}ae

_]

A

fsi3
=

I Vol

o

Lk

9

b A %A 0w

of

- 214 -

kot

ot 37}

S

719



1. APATFe HE

&= iore] DEARE S ol &3 &84 4o #3 dA++ dnkdol, &7 %
o7 dFol 5 I - 9o g Be Ap=Fo] gy 9}

Sl vhiteore] £3S AHRY F2 Ao yIdvEnde g84 A4S 9% =
o] FE AL o, #AEHY] W& v 2ot

Tongzon(2001)V-& A AA 1670 ZdHely&wte] g&4 A& 8 A4 4, =4
1, ARl CYH A, di7IAzE, FAM & 55 FYWTE dAsta dHely
E5E H 2 0\37\17} 8 7451]"“101 FAE FAQste ARG ES AE8AE e
CCREA S AAstaith. #4443 1R F9o] EWett= CCREFAA W E, =
H2w, g 3stal, QA RRe] Bl g &4l It g S st HAoR YEYT

Valentine et al.(2002)2= FJL4= CYWHH, 5 CFS, Z#9l 4, At=e4=2 A
HolUEsds AAste] d AlAl 317 &9 tido=z deHolydnte] g84& &

A8

Wang et al.(2003)3% DEA % FDHEA S &8&35to] A AA287 A" olyadnte] &
45 vl EAEAT R 9 e d oA A A= w
ANRE 27 A gAAA S sk Aol T8 Flojgta ﬂﬂaﬂw

Cullinane et al.(2006)¥+= DEA-CCR/BCCEES o] &3ato] A AA309] Aelolyd
o]l E8AS BT B EYPo R Ao U EA4E uyd AEFAR
S AHgetlen, 84 549 Aue EA4S 98 DEARE I SFA(FEFERY)
< Hasksl

Lin et al.(2007)9% &3, AZE H¥4F =3, e3stvl, wH), ok QA 71

O{N
P

1) Tongzon, J., “Efficiency measurement of selected Australian and other international ports using
data envelopment analysis”, 7ransportation Research Part A, Vol.35, 2001, 107-122.

2) Valentine, V. C. and Gray, R., “Competition of Hub Ports: A Comparison between Europe and
the Far East”, Korean Association of Shipping Studies, Vol.35, 2002, 193-213.

3) Wang, T. F., Cullinane, K. and Song, D. W. “Container port production efficiency: A
Comparative Study of DEA and FDH approaches”, Jowrnal of the Eastern Asia Society for
Transportation Studies, Vol.5, 2003, 698-713.

4) Cullinane, K., Wang, T. F., Song, D. W. and Ji, P., “The technical efficiency of container ports:
Comparing data envelopment analysis and stochastic frontier analysis”, Transportation Research
Part A, Vol40, 2006, 354-374.

5) Lin, L. C. and Tseng, C. C., “Operational performance evaluation of major container ports in the
Asia—Pacific region”, Maritime Policy & Management, Vol.34, No.6, 2007, 535-551.

- 215 -



ok

P e N SR X M27E M1E

T, 7158 5 107 Fa@dolveude a&4 =4S 938 DEA CCR, BCC, A&P,
SCE, D&GREES &83 a84S 24380

BE5U(201000 FARE gokee] AHoHERY Z8&4 4S5 9ld DEA%
TOBIT#A & &8&3te By Augt 284 FHS A =33t

Wu et al.(2010)0+= AX= 705, A== 1570 T 2170 F2 AdHoygudS A
st DEA #41& AAsdnh 7leagAd 2449 MEae Asteld, X Eehad,
AtE2Fe] ggAHo R yEhgon MAzagnte LAZel Mg =2 584 A
07645 71=3F3th B4 EAHoZE FAoas vy AAS a8 We

forpe e

=
EF 2 e a8 B4 g =85S AyEE oldy 77200609 =
2 FTELF, aA-AA, FAA S
o DEAESA A4S AASAH. o
% DEA-Window &4 &

o]

5 S},
W23 (2010)092 22 B/ AT A EALEININE &83te] S 2HE/F7]Y ol
st e EFAR 2o mjEde mE T84S DEA-CCR, BCC ¥ &84
BAS ggsto] nuREAdonn FRYUEF/Y) T84 F55 s
Cheon et al.(2010)12)= AA 9678 A

6) B4 - o), Ktz ek AdolvEnde a8&47, Te=awhAdAss) A, , #1263 A2
<, 2010. 139-149.

7) Wu, Y-C. J. and Goh, M., “Container port efficiency in emerging and more advanced markets”,
Transportation Research Part E, Vol.46, 2010, 1030-1042.

8) o]@A - 1714, “DEARE S o]&¢t &bz} f&-dAe] A - Sl a8 47, TAmHE
Bty Al9E A43(5d57%), 2006, 1197-1217.

9) ugqt, “FEH EFV/IGY &84 B, gk Ale X, |, #1267 A2E, 2010. 19-35.

10) LQ, INC. http://www.logisticsquarterly.com

11) ARMSTRONG&ASSOCIATES, INC. http://www.3plogistics.com

12) Cheon, S. H, Dowall, D. E. and Song, D. W., “Evaluating impacts of institutional reforms on port
efficiency changes: Ownership, corporate structure, and total factor productivity changes of world
container ports”, Transportation Research Part E, Vol.46, 2010, 546-561.

- 216 -



oAyl Ao gt EF A FU|de 2eA E4d F8E EdLe g <E >3
wol ok & Yok,
<E 1> M¥ATS 29
¥
A7 AT — — B7ho) g
Ty =
DEA-CCR/BC CcY® 3 AR (T )
Wu and A o] )
Gon2010) | C/AKP/Cross 21420l e aﬂj 4 A=(1575) 2170
efficiency ol An] 4 = T ZHely gt
Cheon, Dowall AnAel 1] o] U] 4 A 9670
eon, Dowa Ag o] A X 7
’ EHud A 5 b .
and Song(2010) MPI ;;ﬂo] = =] 2] A A 7 g o] gk ut
DEA-CCR/ Ad o] ob= Aol ) ) .
7 2s o) B L5 1 oka)
2 (2010) BCC/SUPER Ayl 4 2 2] A 4 B A, F9w
P
ul& 31 (2010) DE‘ECCCCR/ ITA 29 & uf] & of 22ZHEF7IY 40704
A
S o PUEAR | e o
in an B gl %, W7VE Sk
Tseng(@007) | DEATCCR/BCC | Do) el ou A8 o] gt
A A 2= A A
. EER o) %
(2006) DEA-Window 7 A4k g <ol Sk 5070 8l AL
F A4t G710l ]
A4 7ol
Culli , 2R RS R !
inane, DEA AN 2ele]u A AA 309
Song(2006) SFA o=l 4 A#dA drjely 2
ol %M 5
Aol
o cy# s
Wang, Cullinane DEA ool A oY A AlA 2871
and Song(2003) FDH obe o ;1074 g IRk Adoly aut
ol %4 %
Valentine and cy#ds
Gra DEA-CCR B CFS Ao d A 3L
@m; §§@4: EEIRSES Aoy guk
AYA(01A) 4=
SEDIE
cys s . A AA 1670
Tongzon (2001) DEA-CCR 2] A A L
7] X 2+ n Q. Ad oyt
| A A | T A

- 217 -



o
i
1o
[

AHstE x| M27H H1E

2. €47 DEAEAYH

7195 ETE xFo AyE=AL FHA(efficiency) &34 (effectiveness) S FA|
of sgste] e FAAWHE st Uk g&Adold 5A 7Y e X3
FHE LS AFESte] FHule AHES AES e RS it DEARA 2 v RS
A 28 SAWMHOEA Aol FAAR FrFEHE JHgsta ReE S48 &8
A S0 YE 2y B7hY DMU(Decision Making Unit)®] #1849 AEo4E
dg3ted 7 &4 ZEEE &% F 7} HUdd DMUEC] £&% ZEE<
BEHE AR o= Ax

Charnes et al.(1978)197} #H%z=2 BAREH S AAS DEATH L F -9 g5,
F 2 us7#HY a4 B4 AE&Ha o, ditHos FYP8AE AAEHE A
2 S H8l LoFHE Y 2 kF TolH AEQLAE FYose dFxo=m wh)
st

)
Mo Mr

iz
offf
£
-3

()

©

ox i o

LT

= Ao fu
:?g‘

il
rlr
=
%0,
o
P

712 o2 F5A(Input oriented) &8 3 4F& 54 (Output oriented)

& O = = >~ (e} (e} =] I~
Atk FAFY B @A A2LsFES FAGUA Fhess

i

o F o

I o

ol
v
e
N

shah=

N
O

13) Cooper, W. W., Seiford, L. M. and Tone, K., Data envelopment analysis: A comprehensive text
with models, applications, references and DEA-Solver software, New York: Springer, 2007

14) 74, “wP A7k 7]9F DEA/CEMO 93 sl &-dAke] A& SHRP &3 A7, AdA
gt FRolERUeY A =2, 2010, 22-23.

15) Charnes, A., Cooper. W. W. and Rhodes, E. L., “Measuring the efficiency of decision making
units”, Furopean Journal of Operational Research Vol2, Issue 6, 1978, 429-444.

16) Ahn, T., Charnes, A. and Cooper, W. W., “Some Statistical and DEA Evaluations of Relative
Efficiencies of Public and Private Institutions of Higher Learning”, Socio-Economic Planning
Sciences, Vol.22, No.6, 1988, 259-269.

17) o144, “OECDF7HES] BAAY 8454 - A5 2EA(DEA)S ol&3td-", T4dista gy
g AR =, 2001, 3-4.

- 218 -



K

0H

=
1o

il
i

-

1ol

il
1]

B

H (Operational and Managerial Issues)ol H 74

=
=

dx} BelA

o

3 =W (Planning and Strategy formulation)o]

Qaist ARA ol Bitwe] 4R

-

o}, @9 DMU

Al AH8-%+= DEA

S

o

7hll A 18

e

59

o

3. DEA-Window ¥4

o Al
F3 4]

77 9

F7] ol =

RAS)

il

Wy
TH

0

o

o)
N

0

wr

el

el

ko)
NS
oy

k—p+1

E M
= S

i

A=

pad

3l Static and Dynamic

[l i3

g

A

2%

2> DEA-Window<|

<¥

x
Tl

Z} DMU| oj

3
5|5
_w — |
—
1
=2
| —
Il
=8
A
Rlo| wr
ﬁm -
WLD 1M
—= o
3

AR, Sl SR AL

-
¢}

=
Rl

=H

TRE B RIpge, |, A1259, A143, 2008. 12. 190 :
1) Al-Eraqi, A. S., Mustafa, A., Khader, A. T. and Barros, C. P., “Efficiency of Middle Eastern and

. gk

&
&

)

East African Seaports: Application of DEA Using Window Analysis”, European Journal of

Scientific Research, Vol.23, No.4, 2008, 601.

i

7]
Al
>

A} g

il

T
o7
"

o
o7
od
]

o

i
B
™

[0

)

—_—
o

vael

X

AR (F), 2008, 102-111.

- 219 -

o~
=

3}
5}

=

20) Ttoh, H., “Efficiency Changes at Major Container Ports in Japan: A Window Application of

)

7

q

d

-y

18) Wu, Y-C. J. and Goh, M., op. cit., 1032.
r

19) uizk3],

DEA-Window 4] o] t}.20)



rot

=

0o

A A stE x| M27H H1E

[S]

1

o 1

A at7] flefM = WA ofe] 7Tke] AZ HelHE F
ZEd WaE #23 77ty £& AAG oF sk},
7t EfolM = 2 DMU dtrjete 7]3te] 2w M2 tE DMU
AA n7he] DMUSCl sl k7]17F st dHolHE 8% 5, 9%
AR PohaL 7hAgetA; olw 7 x99 7|7k <E 2> Zom x99
k—p+1o] "tk 473 &<t Ky 7
= dASH Ha A= BEAE HUbe o %‘—éﬁ‘ﬂf’ﬂ% sAH o R A
e A Htrt. DEA-Window ®42 2z DMU Z&8A49 FAl(trend),
(stability), A2 ™% (seasonal behavior)s< #48 &
DEA-Window #4122 DMUT7F FY4&% AEE9
o] 7hesid, ol A DMU9Q 47} n7iEk sid 2
FE wZ 2480 7z DMU d3 AA 9=F F5 w2
T npwE S7FsH7] wEol Tt

i)
=
o

DEA-Window ¥4

r
o
L
b
o N
i,
o

A
rlr
o~

(
=

ox, O 1o 41 Hu

o &
reoHEow
o 1%

Cooper 5o w27 DEAXFA]
o™, DMU® + N2 th 2& WA Ak b AFsk vl §lc}.24)

N> max{ixj,36G+3j)}

1 A8 % 54 - A8k 44

HoAFrel A AFEHE dHolH= MAAQ sadnt 2 SF/ HdEA<Ql Containerisation
International(CI) On-Line Data2>¢] 7} AFH Financial Data 2004~2007d #A5& ©]
43ttt 2008 19 71 CI-Onlineol 5% Zelo] M AR= 40671 o1 H, &4 v 42
*J-H 2091 AAF T odHoly T&Eo] gk 127HAFE EA USRI DMUE A A &kl th.20

Data Envelopment Analysis”, Review of Urban & Regional Development Studies, Vol.14, No.2,

2002, 140.

21) o1gdX - A71A4, AAIA, 2006, 1201-1202.

22) s - arEsd - wAE A, 190.

23) °]1¥A - 71714, “DEA/Window R¥-& o] &3 = Agu e ddd a&4d 747, =&
Bl 233 =57, | 2008, Vol.8, Nos, 194-195.

24) °184 - 1714, 3AM, 19%.
25) CI-Online Data® &8 < = &84, “AA T Adlojddnte] &84 v A7,
waebgAetE A, | A26H A1S, 2010, 136-137.

- 220 -



3

i

Aol 5 EH

ol
Ho
A

DEAE &%t 224

CI-Onlinedl S=% AAe] dA e oY MEFLE 12672,160TEUCIH 49 209 A
A7} AAEE B AA dE ] 72.8%<1 9,150,155TEUC th, A Ak 127 A A}
o] MEZL AA Adoly AEZ 69.4%, 8730,800TEURE e Aurael Aoy

18

gl

r
0,

o 5 s
i sl N

i

|
oX,
o2

a e gl
o] FApell mls| 7)ol AR FArp dasta
AbQL Ambe] mefel e Apte] A ()Tl

e, ot
o

o Fo o
z &
— 2
Moo
o
o
p o

A
SO

(ot
k)
K
%0
o
S

f
~N
NN o
(et g
o2
e =2
>
B

_,d

e e

U

>N

rr re

| o
ox

=2 19
N
-
il
jur)
=
ol
o
il
_0|L
£
A
=5
w
\V
&
fo
2

s o N
&
o
=)
N
i
Nt
fo
_>|J_ll
i
i
Ir
P
o
B
it
jins
)
r)*
i
o
[
1o 1
:Oé
>
[N
A e
oX,

o

o

ol
-
N

f
of
ot
i
oo
e LA

2
[\
x

f
X
i
ot

:?L_II
—m
jincs
fo
B
t
of

ol

> o2 o

il
=2
ol
Mo
>

~
o
o X
)
£
o
£
-z
Sl
Mo
o2
o
fols

TS
o,

[o
)\
o2l
ol
ol
N

o
ol

4o N e O ox R
ool

;oo b ode

2
i Ig i
i o rot

& T4
X,

—H E’
N 4
oMoy
o e
= 4 Iz ¢
o TS ok
oo R
iy r>~
ro, M i
= b o

o

L

2y
bt o E

ax B

e L

)

%

Mo

o2

X

ry

m

o

2

=(I)L_"
L > oy b0 10 do o

Moo

2 ko 9 32 do g oX
o
3
o
2
ofo
¥,
o
s
pau)
o,
N
i
2 Ho

©

TE Edas dE8h

A | AEelY AdukE hH oY AE" wiEd | FY o] JHPestE HEdA
(X1) (X2) (X3) (Y1) (Y2) (Y3)

4 US$ # TEU US$ US$ TEU

pS|

g % A (oY Muba WA Al ARRE viEe] | gl [ dElY AHE

1= 5A<

e
o =
A5 AHHE

3 2008 1
d = ZAH(X1) 0]

AAbE oFUS$269 o1, HdH oY &
F43RFTEUE 7|53t AtE8 4 5 944
lolvsts FHFAA(Y3)e He k463wt

g 2
-
o
>,
ol\
Shid
£
2
_)L

o o
i
2
ro,
—m
A/
r>'
mie
ko
B~
1o
N

o 1%

AN
ll
f
e
:Oé
o o Mo
rx
>
lo,
i
S

o
J

T
i}

¢

oFUS$13.6% ¢lH, %

26) Containerisation International On-line®] Fleet Statistics &= 2+ AALY] Financial Report A& %,

27) AEE = dAEAAY 2383 Al7, TKorea Investors Services, 2001.12, 16.

28) Fn Guided] waw F2HALHAL 5 FWHAY 20099 AFAx EA7 ZA2F 7293 <
d F Auto] X8}z HlFo] T46% HHFRIVAUE 7155te] s HAe]) Y LA
Auto 2 B ¢ glof, FH8a dAo] gt & 7 U5

29) o18A - 2171 HAA], 2006, 1215.

- 221 -



k=

[X] M27%& H1

3

F

=

k=1

SRIER

P3|
O
3

an

i

F

TEU

12,400,000

Y3

2,157,000

W7 05049
7b7} 0407, 0.358, 0.357%

o

Y2
Us$

1,316,506,026 | 2,727,642.78
i=]

142,000,000
1,363,983,083 | 4,637,139.75

£

A=)

.

o=

Us$
AS JeERY L 9ot X2-Y2, X3-Y2, Y2-Y3

1,622,966 | 28,664,400,000 | 4,046,760,000

Y1

3,809,000,000

122.75 | 431,258.42 | 10,925,410,833
7,720,716,165

X3
TEU
189,242

44

446
100.36 | 365,542.89

X2

X1
Uss$
32,413,300,000
2,598,320,000
10,911,209,500
8,707,571,521

]_
iR

Eatdy

= o gk

S
e Ay

=

wH
1
<0

ol
4
of
<
ol

-

=
\Y)

Y3

Y2
0.357

Y1
0.787"
0.590"

0.719”
0.358"
0.927"

X3

X2
0.993"
0.731"
0.407"
0.927"

X1
0.776™
0.770™
0.985"
0.772"
0.663"

X1
X2
X3
Y1
Y2
Y3

“p<0.01, "p<0.05

=
T

=
S
aa

Jjo
—_

T

"
2

|

7
Njo

7} =

3

Dz

=

, 2010,

3

ASHE A, A265 A4

- 222 -




3

DEAE &%t 22

|3
ol

i

Aol 5 EH

Ho
A

7] wWEo FQ - AEQ s 2 Avgozn DMU &84S AAsA EsAZ

=
do7 9grrs3h DEA 2 8E %24 (Input-Oriented) 28 3 At =41 (Out-Oriented)
[s]

A=A
Issues)et EASA #HH o At

ETAEEL A% 9 d=EFS ¢ (Planning and
Strategies) A<t #H Jqufn & 4 AupR) FYFARY L A a5 vy
2 dA ESFTe FAEEA FYEY HES FHageHe ‘FYEAsHInput
Minimization)’ &7l Agsitta & & Qe W, AEFAEH LS A9} o] Fo
7 FadoA AEES HU sty = A& a8 (Output Maximization)” &7 ol 4
it olelst BHAA dlede] A Al dupEE W FQlI e =g
717bel FHEo] FlaswN T8E £ glovg FU|ke] nlAyx dES HiEo
2 Fdeie I35 AFS FHstojof st} wEtA A ol ek = H A
o] 24 9 A FHE 7] Bue wEd 9 AgelvsE HAFAH s 2
2 AEQAE FUEATE dEge] 284S FTet7]el &old Aow duEnh
s < 620 BAUY A7EES AYstd o, DEATA Y AFEFES Fozl
FAd8AE FE& FASHEA AdEES FUstste =S54 (Output oriented) =% & Ak
Stttk AETHEE S FALATE Aol it o] A o] Ao FolE= a1
Akl AdA o] Arek s - ARk A W Asak A 59 284 S &5
AH&E = DEARA EYelgta 3 £ glow, A4S 9T AxEoE Cooper

DEA-Solver Learning Ver 3.0°]t}.33)

o 755 Fda4h =8
X1 X2 X3 Y1 Y2 Y3
AFAT 284 23 5 o | o
EFP(Efficiency of Financial Performance)
$94 agd 24 5 | o o
EOP(Efficiency of Operational Performance)

2

3 &5, ‘“AHoUEM Y T84 A e A g7 &S FAHET, £
=1, 2010, 56.

32) Cullinane, K., Song, D. W., Ji P. and Wang, T. F., “An Application of DEA Windows Analysis
to Container Port Production Efficiency”, Review of Network Economics, Vol.3, Issue 2, 2004,
191.

33) Zhu, J., Quantitative models or performance evaluation and benchmarking: Data envelopment
analysis with spreadsheets and DEA Excel Solver, Boston: Kluwer Academic, 263.

1%

i ke

- 223 -



rot

P e N SR X M27E M1E

I~

3. AT

<kl

Me
i

1) AeE 24

£ del= 2007 ¥24317] 1% EFPR
3 AN &8 2437 918 EOPEg o= Fi3to] 45 9ow, DEAY
A F FEFAEARQl CCR-0, BCC-ORH & A&ttt <3 7> AH* EFP&A
127 2REsEAAe A8E EAste] 20079 % Ecer(71 =& &4),
£7), SEGFRE &4 RTS(FEF)), FxnE 3 Jad el
143 AA, Eccrow COSCO, APL2 &84 AF 15 71538t &8

J = COSCO< %% 370

(1) EFP(AF43% 2&4)2%
=R

es!
o
g
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N

MEo

284 Fxe 4 Ad
Seq.| DMU Feer Ebce SE RTS [ ocrulslccra efBecl =lBoca o

1 |MAERSK| 0481 1 0481 | DRS 0 4 0 1
2 | COSCO 1 1 1 CRS 3 2 2 2
3 | CSCL | 0539 0.581 0928 | DRS 0 2.4 0 2477
4 | APL 1 1 1 CRS | 10 4 7 4
5 | OOCL | 0544 0585 0929 | DRS 0 2.4 0 247
6 | NYK 0.551 0.963 0572 | DRS 0 4 0 47
7 | MOL 0.842 1 0842 | DRS 0 2.4 6 7
8 |HANJIN| 0628 0.811 0.774 | DRS 0 4 0 47
9 | KLINE | 0656 0.905 0.724 | DRS 0 4 0 47
10 | YML 0.861 1 0861 | IRS 0 4 1 10
11| 7ZIM 0.661 0.704 0939 | IRS 0 4 0 410
12 | HMM | 0.480 0.611 0787 | DRS 0 4 0 47

3 0.687 0.847 0.820 - - - - -

E 4, Ebccoll A= Maersk, COSCO, APL, MOL, YML % 5/ AA7F 284 A4+ 1
S 71E3A Y. o] & COSCO%t APLS Eccr ¥4k olyz} EbccollA H L35}
E SEYA 12 #AyHe] AFHde=z 7MY a&49 A9 sS 3o e Ae=E H

34) TREEA(SE)=7E & &4 (Ecer)/+7€ 5873 (Ebco) = 24
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AA, CSCL, OOCL®] % Eccr® Ebcc #t°o] EF 0.6 °lstdol= &3t SE7}F
090142 YelY o5 JAEL AMHoz Hgg&doz 98 3ta JAT R

o
284 WA B AR S99 9ee O F Ak

YA, Maersk®] A% Eccre] 0481% o]& 51.9%3%)9 A vaeAdS 7HA1l o
H, ol MEEAS FTENEENS Zdste] Ax FRO FAanst g 4
H= 7FA g YMLO 4% Eccrol A 13.9%¢ 24 vl@gAo] e Aow HrbE
o FEAEEAY NAE Fdese TEA Z8AS MAAZL F e FERSFY
AZIRS)EH7}F = Aow EAEAY

vpxuto 2 BAOA MAbe] AAAQ Eceerd HAZEE S oiv] Hit 06372
31.3%2] A9 a&AdS 7HAa k. ol e nas&Ade SFIEnaeAd Y FFEY|
g8 Yo AR 1563%2 &F7lsnaeAd T 18%9] FEHE &0l =4
Frow JEHEEALS FEEESA ¥ 2 Yol v & £ gJon RS
A EE FREFA2(DRS) 7 1278 AA NQl 67%= AA FEHHAAIS] HA
TEE dojyva & 4 9k
(2) EOP(+9A4 7 2&4)29

2007 SF2EeeAALY] 94T EEAS B Y3 AEE EOPREA A} 4
AE 1270 AAFe] Ecer, Ebee, SE, RTS, #xHlE 2 JuaAdys <3F 8>3 )

<¥E 8> HElX EOPEAMZI
T84 FxuE 94 Ao

Seq.| DMU Feer Ebce SE RTS ocruslccrawlBecu=Beca o

1 |MAERSK| 0.461 1 0.461 DRS 0 3 1 1

2 | COSCO | 0.752 0.775 0970 | DRS 0 3 0 13

3 | CSCL 1 1 1 CRS 11 3 9 3

4 | APL 0.669 0.676 0.989 RS 0 3 0 3,12

5 | 0OCL 0.908 0.953 0.953 IRS 0 3 0 3,12

6 NYK 0.656 0.684 0.958 IRS 0 3 0 3,12

7 | MOL 0.559 0.608 0.919 IRS 0 3 0 3,12

8 |HANJIN| 0.801 0.857 0.934 IRS 0 3 0 3,12

9 | KLINE | 0568 0.650 0.874 RS 0 3 0 312

10 | YML 0.663 0.793 0.835 IRS 0 3 0 3,12

11| 7ZIM 0.565 0.731 0.774 IRS 0 3 0 3,12

12 | oMM 0.813 1 0.813 RS 0 3 3 12

P 0.701 0.811 0.874 - - - - -




Aed EOPEA A3 AAA, Ecer ¥4k oly2} EbccollA] CSCLYFo] FA3HA &84

A 15 7153 E%Z—M MAbE debgon, CCRe #FEWEE 1171 AA7F CSCL
= WA o2 Ao glo] AeEolyiE 9897 e e dAd S & 5 8
o},

E 4, Ebccoll A= Maersk, CSCL, HMM % 37§ AAI7F &84 9l
1, CSCLRFO] Eccr %%+ ofygt Ebcc9t SEA FYstAl &4 A
AdlolvstEHa SN M 284 BA9EsS st A=

AA, MOLS] 7% Eccr@} Ebcedt 5 065 olatdol®= E3tal SE7} 090|402
e dgbAel &40l HEEA SR YUY SolE ETetal fEEEA WA B
ArtEe -9l s & F Atk

A, EFPE8 3 FAF8HAl Maerske] 79~ Eccro] 0.461= 53.9%9] H9na&dS
AT Qo] Frel 4ot pe FRUEEHS Zesn 9l ww, HMMS 4

¥ Eccro] 0.8130lH Faie] dAT F7H7F AbEa 4] A5 SUHE VAL
= o
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FR4AFRS) R e} el El
ek
dAvtez A A4 AAAA s EeEe HAAZEE ] v B 201%]
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Lol AW FFUlEnE 84 189%, TRHIEEA 126%% FlEHlE&A ol
o 2 dde] v & g gon, FEFAATARS)C] 1270 AdAF T 9709 5%
Maersk, COSCO, CSCLE A9 Faafd e FHas SHE o 2 Es
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2) FHA 24
=R SHA 84S wAsE] fste]l DEA-Window R 9= ARS8
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H
rir
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FEHA Bl &89 M F(n)E 12, BAYIZEE) S 200434 2007 7HA] ]
49, Q=9 Z(p)e 2, 9T F(w)E BEF 3/elw, A AHE <HE 2> 97
ZF DMU®| gt A4 %9 = DMUF (hw)e= 3670, AA 9%=5-2 DMUF (npw)

Bite 7 e QRS 241 EEAS BEE Ao, AAWEH SDE 3
& 3}

LDY (Largest Difference between scores in the same Year)® Z+ d|&41Ale] &4
A% T8 # Aol T HUFS onstal, LDP(Largest Difference between scores

across the entire Period)E AA717F &4 9 Rz ALY zkolE o] $ht),
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(1) EFP(AF43% 284)2¥

Ak FRaaet viE A glolele] AtEaaE EFSH: DEA-Window R 3

<# 9> SEfX EFP(2004~2007d M Fd1 24 28) DEA-Window(CCR-O)&4{ & 2t

Company | 2004 2005 2006 2007 Bt A A3 SD LDY | LDP
0.842 | 0.625 0.734

MAERSK 0.622 | 0.282 0.452 0.500 0.175 | 0.340 | 0.573
0.269 | 0.358 | 0.314
0.526 | 0.732 0.629

COSCO 0.732 | 0.833 0.783 0.766 0.106 | 0.226 | 0.474
0.774 1 0.887
0.948 | 0.882 0.915

CSCL 0.882 | 0.438 0.660 0.679 0.186 | 0444 | 0.533
0.415 | 0.506 | 0.461
0.893 | 0.743 0.818

APL 0.699 | 0.870 0.785 0.822 0.032 | 0.171 | 0.205
0.823 | 0904 | 0.864
0.828 | 0.710 0.769

OOCL 0.706 | 0.656 0.681 0.671 0.084 | 0.118 | 0.313
0.612 | 0515 | 0.564
0.591 | 0.783 0.687

NYK 0.770 | 0.532 0.651 0.595 0.106 | 0.238 | 0.391
0.502 | 0.392 0.447
0.832 | 0.740 0.786

MOL 0.740 | 0.660 0.700 0.735 0.037 | 0.196 | 0.212
0.620 | 0.816 | 0.718
0924 | 0.825 0.875

HANJIN 0.733 | 0.293 0.513 0.568 0.231 | 0.440 | 0.643
0.281 | 0.351 0.316
0.591 1 0.796

KLINE 1 0.713 0.857 0.741 0.123 | 0409 | 0531
0.671 | 0469 | 0.570
0.806 | 0.780 0.793

YML 0.761 | 0.139 0.450 0.497 0.225 | 0.622 | 0.667
0.139 | 0356 | 0.248
0.968 1 0.984

ZIM 0.725 | 0424 0.575 0.626 0.274 | 0.301 | 0.766
0.405 | 0.234 | 0.320
0.814 | 0.601 0.708

HMM 0.457 1 0.729 0.688 0.043 | 0.744 | 0.744
1 0.256 | 0.628
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2004~2005¢] OOCLZE 0.118% 7I1&3te], A= AFAAY 2&4 FHAA 71 <t
A 9 3 Aowm EAy wbd LDYgkel 7Hd 2 AARE 2006~20074 ¢
HMMO. 2 0.7445 7153te] = G840 7Hg EaAdd 3oz el

A A 71 2&4d gl Aok HAage] Apeldl LDPgke] 2 AdAbe APL,
MOL®Z Z+z}t 0.205, 0.212% Zﬂ% 4943y EFPel ®sh7F 7Hd #Asivs As o F A,
ke ZIMZ 9 0.766= A4 7)12F Bt 284 Wt Mg sS4 Urth
(2) EOP(+948 % &&4)2d

B drbe] FEAQ AElolYEEH T EOPE #4387 fl& Autg, Ab e
FAare Aoy HFAHE MEQ 4R 3= DEA-Window 2418 A Al 8131t}
<3 10>¢] SD, LDY, LDP &4 g< &-8&3te] 2004~2007d%F 1270 = = Haf A AL
A T80 de FHAEAS Fotd 5 A

X717 AAY AeolvdtEHF EOP HFS AyuEw 0963, 09399 OOCL,

HMMo] =2 a84S 7123800, EFPS v 7k 2 Maersks #2414 AAF 5

A olYaE3F EOP7F 7H4 w& 05642 A HAY. 284 Wl ®FHA(SD)

E AouEd 7HF kA< EOPE 7| E3E XAl MOLE 0.0252 YEelsgom, ukbd

EorAst o g Hrte AAbe mEAA7F 010390 KLINES. & YERRE T

| Abe] Ax® E8&Ag ko]l T Hugkel LDYgkel 7HE 2 AAbeE
E3alo] Axd HHoUstEFH T EOP FWA 7+

BAE 9l LDYgkel 7Fg 2 AARE 2004~20051 9

Tl gg&Aol M Bl Aow vl

o] Hdigrat Hagke] Aol LDPgke] &2 HAk= OOCL,

103, 01298 FH< 4dzr dE oY s=3 s EOPS W37t 7hg %

Shthe= AL & 5 Az, el KLINE®] 4§ 0432 #47]3F gt 284 Wt
M AEE & STk
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<% 10> SEfA EOP(2004~2007d 2¥d2 24 2d) DEA-Window(CCR-O)=&4 & 1t

Company | 2004 | 2005 | 2006 | 2007 | H | AAFHF SD LDY LDP
0.640 | 0588 0.614

MAERSK 0681 | 0.514 0.593 0.554 0.074 | 0.167 | 0.243
0.438 | 0461 | 0.450
0.779 | 0.831 0.805

COSCO 0973 | 0.853 0.913 0.819 0072 | 0120 | 0.248
0725 | 0752 | 0.739
0.860 | 0.803 0.832

CSCL 0.928 | 0.970 0.949 0.898 0.049 | 0175 | 0.197
0.825 1 0913
0.700 | 0.710 0.705

APL 0.792 | 0.754 0.773 0.711 0.048 | 0038 | 0.151
0.641 | 0669 | 0.655
0928 | 0962 0.945

OOCL 1 0.940 0.970 0.939 0.028 | 0.060 | 0.103
0.897 | 0.908 | 0.903
0.859 | 0.779 0.819

NYK 0.837 | 0.786 0.812 0.764 0.072 | 0.080 | 0.204
0.669 | 0.655 | 0.662
0552 | 0521 0.537

MOL 0.539 | 0.653 0.596 0563 0025 | 0114 | 0132
0556 | 0559 | 0558
0.680 | 0.672 0.676

HAN]JIN 0674 | 0.730 0.702 0.710 0.032 | 009 | 0.129
0.705 | 0.801 | 0.753
1 0.648 0.824

KLINE 0739 | 0674 0.707 0.701 0103 | 0.352 | 0432
0574 | 0568 | 0571
0.740 | 0714 0.727

YML 0.837 | 0.774 0.806 0.731 0.059 | 0.063 | 0.179
0.658 | 0.662 | 0.660
0.704 | 0688 0.696

ZIM 0.804 | 0.683 0.744 0.671 0072 | 0.121 0.239
0581 | 0565 | 0573
1 0.998 0.999

HMM 1 1 1.000 0.963 0.052 | 0.153 | 0.187
0966 | 0.813 | 0.890

2004~2007A7k#] 1 @912 EFP, EOP#A A 3 FolE A3 E™ 2004~2005, 200
5~2006, 2006~2007'd7}#] EFP wt&-&4 o] 0.791, 0653, 0.528= A& 24 <l stehAl&
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71535 v EOP+= 22 7|3 &<k 0.765, 0.797, 06942 EFPO] H]& Afx el =%
o] ZA &L Fow wFo & ouf fHAY] §&A4L A olYstEFHE EOPe W
SETH S de ¥WEd wE EFPY W7l 0 Ave AS ¢ 7 Advk 3A s
Foe] EAFFANA =84 ANE FHA AT AANES AT FH3 HesBA
H 23000k ww  AWEfAL] A 33D F A (Competition law)A i B ¥hEH
(Anti-trust law)<& 2A-&sto] dAte] FHAE FAstel= F4do] 7hEstg ol wet
el JFHo] dF 4" B dinjstoof gt}

V. 28

B 04?-01]/\13— DEAEA " £ CCR-O/BCC-0, Window# 4] & %83}
ail T2&49)% deEolvsEHAE EOP(FIAHHEEY)e F 71HA
= A '%EH 4 TS AAstd o, B A= ek 2

4

AA, 2007 d% EFPEA 23 Ebcc(=71€284), Ecer(VEE2&4) 2T 12 e
W MdAb= APL, COSCO 5 270AFE dERY ohE AdAtel] Hla] AQF2A o= 71 28
Aol APAeES sl Y Ao Vet BEAgA *W AAAQ 7Ea&dS F
AL ZElO] v H68.7% AP L &S UEH I dom, vEside dle R
HE&dol o & dde] dvta & 5 A =3 EHW EFP 2 4 3}(2004~20073)
7 = FeAS 7123 HAAME APLE B4 Hit 08229 EEAS UE e
o, E&AWste] A LDP 94 0.032, 02052 APLo] 7}4 yvrol ¢HA A &
Fe o BoE HUtE AT

o
=4, 2007d %= EOP#A A3 Ebcc(s71=8E&4), Ecar(V1 & &) 2T 12 UE

4 A 820 % we AN @
ooSiE A AR AAA AERERE HAzEel B701%9) 2
FEEAS YT flon, MEsdel 99e &4 1EHEadel o 2 990 3
da @ 4 em £PeszU O 2 45 248 5 A A daHs
w40l Z A 127) A4 F 97 AAbE VETh B eld BOPEA 2 (2004~ 2007
W) 7H =S Hdaeds 7IEe dARE HMM(0.963), OOCL(0.939) 2 WERyEom,
aeANste] EEUA A 747 0052, 0.028% WA e EAA £9L @ Ao

36) 2008\ 10¥ 18¥ 99 3|(EC:European Council): 44 7|4ALe] F5e9dAdyd 2 MEd 243
915 FA5HE 35" iner conference) @ HE ZAAsA 5. o AL FE0] 30%0]8FQ1 AALe] 74

& AL 7 AXANATAL ] gstg o, e Bad

7) f&iffﬂr-zr%ﬂil ‘20108 opAJobstFE o] S|(ASC)-AASFEH(GSF) A8 8] 9)”, "A7PEAR A
2010. 9. 13.
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