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A Study on the Evaluation of Management Efficiency of
the Korean Overseas 0il and Chemical Tanker Shipping

Companies

Cho, In-Seong (David)

Department of Shipping Management
Graduate School of

Korea Maritime and Ocean University

Abstract

Ahead of 2020 s, the global shipping economy is still in
recession since the 2008 global financial crisis. The global tanker
shipping industry is also in recession due to the reduction of
consumption and logistics. By the way, the heavy and chemical
industry is well developed in Korea. Under the current shipping
market conditions, it can be said that a study on the management
efficiency evaluation of Korean overseas oil and chemical tanker
shipping companies utilizing those favorable Korean industrial

systems 1s necessary to secure their global competitiveness.

Thus, the purpose of this Study is for analyzing and evaluating
the management efficiency of the Korean overseas oil and chemical
tanker shipping companies(called “Companies” ). For this Study, it

has been reviewed the outline of Companies and collected 20 DMU
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companies. It has been collected 4 major financial factors of
operating  cost(0C), sales(S), selling and administrative
expenses(SAE), operating revenue(OR) which are noticed in DART and
1 non-financial factor of deadweight ton(DWT) of 20 DMU companies
for 3 years from 2016 to 2018. It has been analyzed the management
efficiency of 20 DMU by DEA-CCR-I & DEA-BCC-I analysis models of

‘DEA-Solver-LV'  program including ‘SPSS Window(22V)" and ‘MS
Excel’ program with above 5 factors. And then, it has been
conducted in—depth interviews with CEO and Directors of the 20 DMU
companies so as to evaluate the results and trends, what factors

are needed to improve management efficiency for each DMU.

The results of analysis in this Study are as follows;

First, 1t has been found that OC in 2018 increased by 15.7%, DWT
increased by 15.3%, and the S increased by 3.3%. SAE decreased by
7.6% and OR decreased by 66.7% for which compared to its 2016, as
the results of 20 DMU companies were compared and analyzed.

Second, as a result of analysing the trend of TE, PTE, SE, it was
found that 6 companies of DMU No. 1, 4, 7, 10, 19, and 20 recorded
its efficiency of '"l' and RTS was ranked as CRS level for 3 years.
It can be said that the reliability of the empirical analysis of
this study has been proven.

Third, it was analyzed that the values of OC, DWT and SAE were
negative. In particular, 1t was found that their inefficiency
values of 0S and SAE were observed largely, thus it was suggested
improving measures to each DMU company.

Fourth, with the result of this DEA analysis and in-depth
interviews, 1t has been collected 87.5% of positive responses, and

gained another improving measures for management efficiency.

The contribution and implication of this Study are as follows;

Viii
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First, it was found that there was almost no study on the
management efficiency using the DEA analysis method related to the
Korean overseas oil and chemical tanker shipping companies.

Second, 1t was gained improving measures by in-depth interviews
with CEO and directors.

Third, even though stagnant shipping industry since 2008, it was
confirmed the remarkable growth of Companies and ships.

Fourth, it 1s necessary to prepare for the recession of the
shipping industry at all times and to systematically manage assets
and resources by preemptively responding to crises such as
efficient management of assets, reduction of cost expenditures.

Also it needs training and investment of experts.

The limitation and direction of this Study are as follows;

First, it is that the research scope and depth were limited as
there were no samples and few previous research data.

Second, DEA research technique does not accurately assess the
technical relationship to the results of the analyzed data.

Third, as Korea's heavy and chemical industry is on a global
scale, 1f many study including DEA research techniques shall be
expanded and developed in related industries, it will be help to

enhance the generality of future study.

Keywords: DEA, DMU, Interview, Management Efficiency,
0Oil & Chemical Tanker, Petrochemical

X

Collection @ kmou



A1 A&

ALd A7 WP L 24

1. d79 97

o 3 RERA AAom A% 4 B =7 HAaE @AM A7
Avtd o s EFFAE AEsta = AAot
271l #HHEg A= 2000 ol ol 5 A /‘ﬂﬁl a=A el

™

H(Woo et al, 2013). 22} 2218 450 F2 ZﬂEﬂolLﬂﬂ :Loﬂ ¥

Hsl Ay EFAALS =
bol FFeolth. 53] Arstet W71 e A
= oke] 93?7} 55 AARddE, o]y d o stell A gabAel AuA
AR FURR AN H = AstehEobrh AlAIZ A B alg ol A A4A
= #Hrd W o] E SIEH T ¢ A= JA-dss = FA
g B, 1¥=L- 2007). -4
F785 7] Al#ete] 20189 &
A AA 4919 o & #ll(ethylene) A= o2 A4t vh(gh=2] 389
3], 2019). ol&g AFsteitde] AFom Y EE el S7hshHA
o] AFatel v Afddte]l &
H3] eAR, 2016~2019). 1 d Aol A2 21417 HolaH
Adedel AZ7e NE= OﬂLVl ARl e Ak
g A 3 AFsistAEe] = ol dEA<Ql

) A] ZFo] ) FE WA FEE I %E}(EIA, 2019).

Collection @ kmou



T T T W TR M B T T o B x = T
4 I = M T . - T o ® B S ®* ™
o % - S A o S
<O R R A L = o
oo 2 ,UI / 5 X = ll ar LS JL ~5 70
T o o o B = K] oF ~ —_ ° B
S LA P ™ M B A= 53 N
T B iy T W 2o M T o W cy -
o o5 B I - ENCHC = X M B
[z o
= do o FDE =y o= ® . = oo
AO ‘UI T ‘Iﬂ @u
o W T W N C T B - O = * =
T oy D DTH TEFHR L p BT T oy
o [ n T o oy X %o Y A o ! =
[ T % B 4 e = M R il B = M W
T e N o T B 9 _ Moy X o=
G o R R 4> 7o X T
_ZH o o iy o o n 0 . ™ o o~ =T =0 B o o
s == mok o R o il " N
OO o Uo = O T ok 9 gl Ny 1ﬂ__zm o _1_@_ MA_I oH
T o % A O RN . = N RN
o 9 %0 HT_ 1 0 i ~ = Bo " ™ oF 1 e )
2y o R R .
T T T AT i S I T Lo o W
BT T b o L S T Mar.ﬂ_@#ufﬂ
o o H o} g oo W <! = o = - o X < _mﬂ oA
ok Bo pul ™ o ) ~ o N = ) ° ==
JﬂM ﬂh = O ~ mﬂ iy = "R _,10,@ ') ol 1 o Y e oF a W
To 7 - oL o 760 = = oI B T S U~ I
E o = ‘mﬂ ) O..ﬁ 71_ o Ot ,;Iopﬂ g = o1 = ) 8- N ~
it MA_| o] — ,ﬂAII o K \_ﬂo ‘m./l = ,ﬁl ) .m - x ,HAr ‘mﬂ JM;L
P8 w2 ST my P AU i
~ ) = N !
el % F Hr GRS o~ o m G- C
= Mo WO O T ogwom I ook &gk g o . OF O N G
e o o~ .mﬂ 17_A| W:.U s X 1_._A|O 0 = o o ,Ul . s ™ ) ‘I‘Vl
o F - TE AR s g D TP ok 2T
e _ﬂo,ﬂ o o _:T 5 H e < h L m_M -~ T o - = o
o H X . =Mz WS WoR TR L
X T @ ™ oFE K & oF W M T oF o W T oF ™ %

3271 el

PR AL 2074

[e]

9,]‘6

3}
<1

YEshs 455

=

=

2t e}

o]

3

’

B

Collection @ kmou



bol 2} o}

°

7}

|

Ry

% Ny Bo T o0

)
L W
T e T T W o
oy B < TE oF
o Hw EL ta
X H — o
™ AT W Ao m,m

~n 4
W A g <
FaX® L 5
a SR
Trxmow &
o B Bo G o
= o o X N o
o Tew hy
slwrew

J-;o )

.m, Mﬂr o1 o B T
SNT P A om
mo o o =
e o = of &
g Fr
o C W T oy B
S = ey o)
2] ==
BRI -
L N X # £ I9)
= = A
Mﬂ ﬂArO R \m_nﬂ ™ N
,DrL wmo = W %0 . ‘m_ﬂ
"0 my d T oo
W wK Tl B

=70

H 1

-

1

B

ol s

=

=

A7

.

1

St

°

o 7]

3

)

A

Collection @ kmou



Inw

;OL
alg

o}
oy

[
)

I
B

0

)

71de Al

o

LN

3

I

M7

[e]

9,]‘6

3}
<1

= 2070 4 +3

7149l

o
Run

3)

7Hko 2 207 DMU

—
fite)

7}

[e)

ol o}

°

3y

=

=

Abel A

2 117 4 A (chief executive officer, CEO)&} US| A
;Ijl_

Aol 2

]

—
fite)

f

S
~

FAYATE Wk

=)

5

7]

o

1l

B

)

=

3 201611

)

‘(H

A Al == (DART)I
ey A

=
[

M7

[e]

. 9]
9,]‘6

ko)

3}
<1

5 4433 9
Eoj2 448

=

fol =8 47l A st 149 A

2 3}

°

g

}1\_
A
=~

=

=

Al

]
H

207K

-

1

&t

o

1)

%

Bl 2018 7}A]

KeX
=

T

=]

bl ot

bow A4S

=
[¢}

)

B

]

—
fite)

=K

A1g AEolAe &

Collection @ kmou



A 27N A=

bl ot

18]

o

s}
ol

KeX
=

/2)1—

bR el d& 3 AAA 9

glukel o g

8o Al A <

o
A

)

st "7

SRR

3|
pud

< Sk

=

FRAA

3 9

st A5

<)

bl o,

S

Foz Ay

o

W

el

o

™

—~
fite)
vzl

T

=

o

oy

A DMU 7]

to

w
=
=
=

sl

o7 exm MA

A
o

3 glo]¢]

7HE A
ki3
5)

|

84 ¥
ERE 43t

Nel A9
A

o
kU

3)

t}. 207§ DMU

710 A

o
Run

3)

MR A

o] g

=
=

S|
~

i)

™

A 57l A

71994 4

[e)
L,

3)

ojej et A 7=t da 207§ DMU

Collection @ kmou



Z

’

al
)
o

=3
a

a

@ ol
Fel,

°

= Eo_‘

=

T Aok =z

=~

CURE DL
A

A
o A ZH(distillation)

[e)

i

A1
o ML

1

°
S

A2F A fsads GAN HLHY
3}

o

el
Plo

<

B

e

H

o

—

i
)

"o

Al

pu

—

T

s
RS

o} <2¥ 2-1>9

}

0]
el

o Fol
g oln)g

=

3|

&
Tl

ok 4
A

(petrochemistry)©] 2} 1L
Tl

s}
<1

1y

1]

Bopg 44}

1

ke
o

(petrochemical)®ll

T
™

] - (polyester, nylon) €

A
=

J

3

z'iﬂl—
45834

(petroleum product)©]

’

)
}

13|
|

5
R

o)
ol
oF

<

ol
B

|
i
ap

e
o
%

ol
R

1

o] =7

T BAA AT

AAE M= A 2

)

o 7}

Az gl Aolol met 2 2

N
iz
|

fite)
;OH

44,
4,

1) 3t=rA-5318h 3] (http://www.kpia.or.kr), 2019. 5.1,
2) GS CALTEX (https://www.gscaltex.com), 2019. 5.5,

Collection @ kmou



Coll

-
e

0

ER PE(E20] 2H) 22887,
=c AERLEEEE IS B30, 255
HU7tA GO EHEE)
(FE, 500
|| meuy PPERZETH) S22887,
AN(OIAZLIEE) HEHEE §

At — uEiol SBR( OS2 XSH El0] 5
Bt 7EA e & 5
&3 ﬂ sl

a o N 922
4l 2| ~Efofd) — iy
a5 T ® eEasn [T PSE=HD ESHES
=T I
(92, 0hop
s | AR,
Yoied 5
Gylo-heane  ——  FLEERAY  — ULEZHR S
E7 ONT | | TOKERC] | | B HE
m ©uszsaw [ 2NoHolE) HU=2z 5
10'
Lo *(;)L B memen || ramzy || ERCER

A FrA5-3181 3] Home-page(httpy//www kpia.orkr) A& 274 214

<ad¥ 2-1 > AFIAFAF ASE

Hesehaelel 54e tew 2

AEA, AR, A4, Af 5 FENG 2A4E FFRE 94 7]

ﬂl

arlolth, NE2AE AFOZA Sel el HelF ATHm v
[e)

| 2R Aol A=At 60~80%E ¥R

ion @ Kmou



H] (naphtha, WA H7F 2kA8te] F7hd sl wi¢- w13 e

271, el wet 53 Ego] FriHow whEH= Q7] £33y
2Heiol .

AR, &4 dUxALE Aottt 7 Fopd AL H[FE A¥Rd
2018 A, HF dyA ‘Eoke 27.9%, HllYAEokE  94.2%,
naphtha’s AFF Y& AUAPS AL YR Eoke] HFL 6.3%

£ AAskaL vk

= 1=

gAA, DR77EA] FE S AEtd e Aoy
AR, HAAY e P FARS LU et

2) &= il dF

(1) vzt Haaaded sl -9 943

SElutet M frshehabde 1960t F-8 Az =7F AANEALY 4
o2 1970d el AF Fr2 Feehey Abdlol T3 §A45WA 1980
~1990d thell WlekH oz WA o5 A AANA 49 TR o
2l Art=vrR stk s-2iuEke] A A2 okl A A3t
kel AAskE B2 2017d A AAEAE, 71, WA, HAEoL

H 5ol 1990l 2.8%°ll A 2017d°l 61%% S7tE AT, = F
E

% -
ol A 2018 & A wsk o 500EH 2 WA, AFAp, Aukr] A A
of o]ef 4%lel 71E= Atk vkt Afstshabdel WS 1970
o] AuE AW EyW <1y 2-2>¢ rh 19709 o] FRo Fr
NEE 7] Al ZFste] 1980 thell -2 A ststsAdol g FHAAY
o skl 1990d ol FaeEiol FAASA o 5 FEFEA
o= wopstaitt 20008 el FEEAVIE A 2018 @A A=k

Collection @ kmou



715 Stal Sl

‘701 (L) ‘80ACH (42I) "90'Ach (=9471) 9044 Y~ 00ATHE ‘oouiCS k-
Fz237)) (Af=2t71)

RFE(MREBZYY) kS

8,350KTAC 13>
5,720KTA< 03> (67HAD
4,920KTAL 97> (77HAR)

505KTA< 88> (8714h)
115KTAL 78> (27HAE)
LR (174
7194y

4318t 30 2320

(u2t=)
251 . skEBEE #1(24 - O{NCC #1(044=) - O ENCC #2(04==) - RO|H|0|ZHCHL)
- 20|F|0| 204 2)
- GitiRsl @)
20 - LGBIBHCIY

- LGaHaiol)
- HR=E )
sl - SKE B #2(2H)
- OJINCC #3(04%)

s 75! 77 ‘81 ‘83 ‘85 ‘89 ‘91 J CES ‘95 ‘97 53] ‘01 ‘03 ‘05 ‘07 ‘09 “al

Ahst @A 8k eHe 3| (KPIA, 2019)

<39 2-2 > BF ARRGNY AR

Afrsteitgd el ot & 5 e dEd AibsEe] 2018 A Al
A 4919 91dE A= Ao dopH vy AP ERE 92563 =/
dolw M A A& 1990 =0l 1.9%0 A 2018 ko] 52%E =}
AetH JFAGs AT e AFstetad e AA AFATes duRd
<a¥ 2-3>3 2 20189 @A AlA AR 147H8u Rt o2 O
Foll Al w=e]l AAge] 191%E 1915 AA WYL Tdgoz Foo
14.4%, AF-H7F 99%E A e euetrt 4912 sohE . v
o m= olgho] 59, =T 691, dEol 799 otk

_—

«/Collection @ kmou



A A 48] R
SO MAHSE ;9225 TIE /1

L=

- MAIAE HSE - 1.9%(90) — 5.2%('18)

MIA

178.0

(Ere: HRrE /)

&Y ;5009 E(18), 355922 FY EXt Al
*HEE R, RS AL LEEZIA 0 010 49| 7|

A 94§58 3 (KPIA, 2019)

<39 2-3 > = AE2IRN AAANFHTE

(2) +U= A f3tst F94%

AREAY HFRAARES 1 AA Ggol A oItk F4
2

018w ol oF 930%7te] = &3S
ok 5} d
g 8¢9

o)
T
oa g 4 AT o] el A
&7 Fuem 97
e

Sl g4ste 24T ddow "BAN
o}

o
o
o)
o
l:l:l
o
N
V
o

_?L

A 3] A sl
361.69 Sl A 2018l ©F 499.891$& °F 38.22% 73 st o
20160 oF 1199%ell A oF 145.3%$% 22.10% <7kst Ao =
o] EEars At

O~ =
. TTETH &= O 6
o

o
slalA|Eo] FAo gt 5=-9 EHF
o] =

ofell A 71 Wk}

CEvebe] 2016 A H 3dRE A3t

= 94 7S Asty HaHor U FAR ot
I

olstd 20163 =

o7 Aury 2016 °F 4562%F

H
2018\l oF 48117t Eo = °F 546% S7ts A= e
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SHAEe] A FQuFIE sl A dRAde] dvs de A
bkl FE-q) el Y BRO F8E AAR Y ovs
sioF & ZhAI7F dTh
<E 2-1> ¥F A3 7Y
(&4 HE, %)
ol 3% | muH | 25z | mud (90 (¢/E) mul
+8
2016 | 36,164 : 34,629 : 1,044 :
2017 | 44689 | 236 | 37206 | 7.4 1,201 15.0
2018 | 49984 | 118 | 37,149 | -02 | 1346 | 120
8
2016 | 11,900 : 10,991 - 1,083 -
2017 | 13773 | 157 | 11362 | 34 1212 | 120
2018 | 14534 | 55 | 10959 | -35 | 1326 | 9.4
CEPSY +8Y 252
2016 | 24,264 : 45,620 : : :
2017 | 30916 | 27.4 | 48568 | 6.4 - -
2018 | 35450 | 147 | 48,108 | -0.05 - -

A5 93 (KITA, 2019) A7+ A8

3. Aldede €8 IF

1) $euete o 4459 Fol

=
o AL Frkal AfIeHAES Aol
A9 WY TANIE FRelh 3 WE U
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20194
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20174
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20184
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=
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Aded A== 20109 o] F A4 AikFe] F7hste] A=l A
TrEEoR AaHUA A A df B’ HA7Ese] Ae T uf

2 279 W&ol tidEo] odEda @A 2ZEA APl Ha o

U.S. crude oil production (1940-2018) A
million barrels per day cla
12
2018
1970
10 9.64 million b/d 10.96 million b/d

2017
9.35 million b/d

1940 1950 1960 1970 1980 1990 2000 2010

Zhg: w=ol | A ] H(EIA, 2019)
<29 2-5 > " AFBAH(1940d-2018) FolE
A2d = AFRAMA A ol s
1 &= AL sade a4

1) 448 dANEY 2R

e Ee 9EEE BRE Fol A Ei dgdue BRS¢
Fahe Ave #5 $YLRE V180 ga PEn Bt 54 Qa4
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&2 ‘WAL e "Wrd o) dEET ojg w7 dnke
THE 3= R g ForE AFE FEse A, AR
ststAlF 2 F-AEA VES &Wste A4 2la LPGY LNGE
wEehe 7hadE so® usw S fFRAGLRY Y FAd A
ol & FHoto] &FE MERA, Aur 1 e S ARFA Aol FF
& FEote A9 55 £, o2 2, AFEwAd 5=
oju gt} BA NS G & EEHTEY Ao wet thAl Mgt
Hol Mo Ao AFFoA F&stal YT

AfreteAlE BAANOL A AFAEd SdEAFS EAst] &
8 4 dx A3t A A (oil & chemical tanker, petrochemical

tanker) ¥} 3}shA| % 9F 53t 3888 7 A (chemical tanker) o =

T3l A8t FE (deadweight ton, DWT)e] Z7]d we} ofgel 2
o A (smal)e AsTHEMDWT) 27|12 oF 1,000=5H55 10,000%=
¢ T3 (medium)S DWT 10,001 =34 35000%= 52 A7 3}shA s+

o & (large)e DWT 3500155 50,0005 2 M- 3ehA %3
o

HZol= DWT 20,000~40,000% 159 Alf3lstA % g7 duto] &
= 1 TR/ 499 E o

o,
oY
BN
3
1
K
o,
l
fin}
o,
4,
rol
1%
:‘o
oty
o
Y
(3

4) & ATFANAME "HALAY E= BAN FTOE ARE 3
5 AaHd, 34 9], reh=9] uly , (AAAE 2010), pp.42-55.
6) & ATdAE AFstst A B AuZ AL £
‘Petrochemical Tanker’ ¥+ ‘Oil and Chemical tanker S22 A}& 3
7) Clarkson Shipping Research, “World Shipyard Monitor” , 2020, Vol 27,
No. 6. p.2.
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HE 46~5070 A

AN 1 9o, DWT 40,000% 5 ¢l

w9 HEYAE Fol oY FFH AA5
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H 557
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20154 ¢ 1,088% 0.2

L

2017 41,603

| 2
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=

)

:',:
1G/T7} 5549 A

=
Tl

FE
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A A 9933 ¢ 39,453
ThobE Qi) 2018 ' 7] & Akl

5 15871
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, 2019, pp.18-23.
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<E 2-2> FFIFAN L R

(715 2018 129)

il =| _ 2l = _

= SAFS - e = S ALH - e
1 HAol2(=F) 18 21,376 | 31 ()0l & 1 11,481
2 DA 2(F) 27 | 588,331 | 32 YA 2(F) 1 8,686
3 L ES) 2 5,149 | 33 Ao 2(F) 2 5,830
4 =0IH| S HI(ZF) 2 11,317 | 34 Olehal 2(F) 1 12,233
5 SAAME(F) 8 21,180 | 35 HE=oH2(F) 6 66,726
6 = LA (F) 1 5,552 | 36 Bl 2(F) 2 45,776
7 =AM 2(F) 151 174,550 | 37 BHlich2(=F) 2 24,422
8 (F)sEHES 1 16,405 | 38 (F)B LA 5 58,856
9 (F)O22 XA 3 14,599 | 39 232 2(F) 1 44,737
10 () Corp. 19| 302,155 | 40 | (3)HIotOloH= 1 29,493
1] U2hn' 1 2=, 1 44,102 | 41 HIOI A E(F) 3 23,061
12 | (FIUREXA 7| 157,448 | 42 A= 2(=F) 4| 137,284
13 At () 6 11,301 | 43 AL 2(F) 6 19,400
14 CHEHAH A () 11 ] 837,736 | 44 (F)&S 1 11,290
15 Hetol 2(F) 30| 2,156& | 45 | MSHIIAM(ZF) 3 9,282
16 CHS A (F) 8 28,748 | 46 MBtoll (=) 7 48,322
17 el 2(F) 3 14,992 | 47 S REH(F) 3 18,858
18 S AN 2(F) 4 11,450 | 48 Haol2(F) 12 65,076
19 SEHH(F) 1 5,598 | 49 N2l 2(=F) 1 10,021
20 (F)sgad 3 4,914 | 50 (ZF)MIctolf =2 3 5,005
21 (F)s 4 36,352 | 51 RS ES) 9 46,053
22 SO H(=F) 8| 488,636 | 52 (F)Hlgai= 2 6,264
23 SHoll2(=F) 5 46,426 | 53 HEWF(F) 1 6,341
24 STAE(ZF) 8 67,637 | 54 (F)& 3 1 5,315
25 Sl 2(=F) 1 8,667 | 55 | A=DEIH(ZF) 8| 626,893
26 | (F)FLCI0IE 1 39,727 | 56 AN-DHE=Z 33| 1,747H
27 S2M2(F) 3 25,290 | 57 Ao 2(=F) 17 68,140
28 SRME(F) 1 9,004 | 58 NZAF|(F) 1 35,889
29 (F)o ey 3 19,499 | 59 MO0l A& 8 63,346
30 | ZEHAMME(F) 1 38,859 | 60 M2 E (Z) 1 7,816

AR B AFEs] 12019 siabEA
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<E 2-2> FFAFAN L nEAY AL 2

(715 2018 129)

s | A ME ST E 5 zex
61 | WOIADRRIGE) | 2| 32432 9 | SEANAZ) | 4| 3879
62 | CJUEtES | 4| 84313 97 | SAM(Z) | 1| 11481
63 | (:)ol=el | 1| 4688 98 | SZI9Mal(E) | 25| 1,500
64 | ol2ii=(x) | 2| 11.103| 99 | (OIAE®EH | 1| 5720
65 | OIMAM(E) | 2| 42735 100 | (OINOIHE | 2| 19.976
66 | OIAOIRS(E) | 1] 5260 | 101 | OIEAWOL | 1| 16,463
67 | ISh=(®) | 2| 187130 | 102 | QEHNA(ZR) | 3| 48.304
68 | IMT InCorp. | 3| 14430 108 | olgaie®) | 1| 6715
69 | MW Boiztol | 1| 16,403 | 104 | OImMAHES | 9| 53481
70 | SWAI2(E) | 3 138,795 | 105 | QAMS(Z) | 1| 12.487
71 | sc222(¥) | 1| 23132 106 | D=0l | 14| 1,058%
72 | ENAOON | 1| 8579 107 | Z3AA(Z) | 85| 1.7613
73 | SNPSh2(EF) | 4| 13,049 | 108 | JKOIZIEIZ(E) | 2| 50,256
74 | SHLORIEIY | 3| 13,087 | 100 | MUMNLE) | 7| 48379
75 | IAMMA(E) | 2| 49.957 | 110 | M=) | 1| 26,381
76 | (@S0 | 3| 10.670 | 111 | ZUNAE) | 5| 197,357
77 | (@A | 6 17.608| 112 | (PUEHNE | 5| 19.9]
78 | SKeh2(E) | 40| 45008 | 118 | NAMS(E) | 10| 33.358
79 | OiAseishe | 1| 5879 114 | GSZEA(E) | 1| 5649
80 | (F)0IAEIMA | 1| 20,867 | 115 | (F)GNSohE | 2| 79.536
81 | Stoxez | 4| 8251 116 | (ABHS | 1| 18507
82 | sossi=(x) | 1| 7.916| 117 | BEd=(® | 7| 328.210
83 | H-lnesl2 | 37| 32158 | 118 | &Zal2(x) | 10| 122,525
84 | HMTOIDIZIOl | 1| 16408 119 | (=02 | 1| 36.238
85 | NYKZSZ2I0l | 4| 254,332 | 120 | BUH2(Z) | 2| 20,53
86 | (F)ZEIIBAL | 5| 28559 | 121 | ()3teiAshe | 1| 6379
87 | (Z)o0ldel | 3| 17.661 | 122 | KOHAI2(E) | 2| 186.304
88 | SolMs(x) | 1] 18061 123 | (KSOR | 1| 8562
89 | SM=(3) | 15| 81,916 124 |  (FKSIM 2 10,712
90 | Soii=(x) | 3| 15887 | 125 | ()KSSaHe | 21 | 482,348
ol | SoAH(E) | 9| 173,604 | 126 | KMTCEI(E) | 1| 3074
% | SmAS(E) | 6| 87180 | 127 | (KESaiel | 1| 6154
93 | (F)oE4E | 2| o472 128 | KaOIEI® | 1| 77.503
o4 | "atol(x) | 1| 6049 | 129 | (GIKTME0RE | 3| 16,220
%5 | SUZ=ZAX~ | 8| 78736 | 130 | 22I0INGEal | 4 | 397.441
AR B AFEs] 12019 siAbEAL
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<E 2-2> Y FHAA € B{HAHE @3 3
(715 2018 129)

HE | A 5 zex lws | amy | D | s=2
131 | DRAEHF) 3| 25102 | 145 | Zz2H0ilLA X o 1| 82,176
132 | 2EOR(F) 1| 50,464 | 146 | (=m0t 2| 9407
133 | ZAQ83Y 1] 15,787 | 147 | (F)E=2A 1] 19,707
134 | EtADIZDME 1| 7,443 148 | SILIZSH2(F) | 8| 261,066
135 | EHSJAM(F) 9| 29,582 | 149 | GtLtORRI(E) | 18| 33,192
136 | FISE2EE 1y 608 | 150 | ()araatel 3| 114,137
ol otetel ' —e '
137 | TCTOrRIERY 1] 19,495 | 151 (Fete 5] 21,169
138 | TPIOIDItE! 1] 41,986 | 152 (F)eta 1] 11,338
139 | HMH(F) 71184578 | 153 | (F)BtEZ=E2Y | 2| 17,624
140 | HAIZEE4E | 1| 5019 | 154 | SH22HI2 | 48 | 3,249
I Z g A

141 mff;f(;)g 2| 7079 155 | BUA&H(F) | 20| 1,720
142 | ZHOIRI(F) 2] 9,932 156 | SULNGHHE 8 | 894,602
143 | (F)ZEQ 2| 50,981 | 157 | (F)st0l224& | 3| 193,327
144 | Egl2lAHE | 36| 4,584F | 158 | SOIHS(F) | 24 | 147,957
B X4 993% | EE=4 39,453,302

Az FdEAFEE] 12019 HAAHEA

<3 2-3>2 2016\ H-E 2018 7k#] FH<E 3WzE S Fakoll ¢k
AR TE5E A9y A d3td Fololt. AA| gAAE oF 10

AN FOIE W GARAE Srhssie.

<E 2-3> 35 714 Fol

2= 2016 2017 2018
S etoi2I1g 168 161 158
HAHH AR W20 61 61 62

= IS 2~
A oA

(2) &= A AANA L A%

oF 1,00001 2 ¢ S|FMeT FES o 4UT E

ftlo
19
:‘o
rol
rol
H
o
oSt
2
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Abe] 9IS AF R <E 2-4>9 2k 5d9 & AR A7
ISLell wh=w, 20199 1€ 7]1% Seivete] A4 Aujdois 25 1,625
#, 7952DWT= Ak 20180 oo AA 5918 #FA Aoz 4
),
<E 2-4> AA =7hE ARERF AR
(71%: 20199 1€)
A
s =3l | HTEU HDWT DWT
HRE(%)
1 BIEES 4,850 2,161 380,281 20.3
2 z = 5,663 3,780 270,180 14.4
3 9= 4,100 1,852 241,904 12.9
4 s g 2,790 4,394 95,511 5.1
5 | st = 1,625 578 79,517 4.2
6 | = 290l 1,736 525 74,960 4.0
7 o = 1,178 288 59,545 3.2
R PIEE 1,432 743 54,823 2.9
9 oh o 958 1,021 51,539 28
10 | ol & 2| of 1,100 1,403 48,043 2.6
11 = 927 2,446 45,745 2.4
12 2 2 932 77 37,584 2.0
13 5 = 757 685 31,987 1.7
14 H Lt C 523 929 31,550 1.7
15 EREl 1,484 329 28,589 1.5
16 @ J| of 247 80 28,103 1.5
17 ol = 770 27 24,499 1.3
18 2 Al Of 1,452 126 22,517 1.2
19 | QIZLIAIO} 1,935 228 19,789 1.1
20 ol 2 202 105 17,349 0.9
21 300 =2Jt 38,476 23,465 1,761,690 94.1
22 | M &3 43,739 24,274 1,872,817 100.0
AR ISL / % 1000G/T o1 4H) @453 2018a slean A8x4= Fel 4908
sk 20200 69 # A Clarksons Research H iAo 8157 uje}
Zol, % Z7pd AEF dqAFolE AuE F dE A AAY Fa
S7pE v g Fols AEw i 2-5>9 Asg 2T
9) dI=xd5Es], reedr 20189 ARG A, 2019, p.41.
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20204 5% 71% Orderbook 4 WFAke AFe| AWM= shelgt v}
of WEw 20199 12¢ & AA = 79l st
ool madel oJsw §E3 slE AAE Auad FEeA 7919
nmmAe] MFEe] FapEoldld USDA5Ghilliono® A BE FA
S7h% esglon 29, 3919 AR T P FART Be A
o stetH ek gt 1 HE olglen], oe, wmEglelt BT
noh Be Aol Auel FAR Aoz geAnh ohAetRAtRE B
golAlol7t 89 FApFoz wdd Lsrow 1 NE wAle}, 4rHE, )
Qs el At

<¥ 2-5> AA =7}H Major Investors AEEXF &3 L Fof
(F$]: US$ billion, 71 2020 59)

= of -
(Major 20164 20174 20184 2019¢ (5(3581%)
Investors)
USA 36.2 43.0 43.4 45.6 43.8(6.8)
Japan B3 26.8 28.5 24.5 20.2(8.0)
China 26.4 24 1 19.8 18.6 20.1(6.0)
Greece 20.4 17.7 21.3 19.2 16.9(5.2)
[taly 8.6 13.2 13.9 16.4 15.9(0.5)
Norway 12.3 12.5 14.3 11.9 11.3(5.7)
South Korea 6.3 5.6 8.7 10.6 9.2(3.4)
Malaysia 9.0 7.5 6.5 10.5 9.7(2.8)
Russia 6.6 o 6.6 9.4 10.6(2.0)
Singapore 12.5 10.1 10.5 9.2 7.7(3.3)
Netherlands 7.0 7.3 5.6 8.1 8.0(3.4)
UK 8.1 8.0 8.7 7.6 6.3(2.2)
Brazil 15.1 141 3.9 2.7 3.5(2.1)
Germany 6.3 4.4 6.6 5.2 5.1(1.4)
Denmark 5.8 4.8 3.6 2.5 2.3(0.8)
France 5.9 6.8 3.3 3.0 2.8(1.3)
Taiwan 4.0 3.0 4.4 59 5.4(1.1)
Canada 6.2 5.1 2.6 1.6 1.2(0.5)
Hong Kong 2.8 2.0 1.2 0.8 0.9(0.5)
Turkey 1.2 1.0 0.9 0.9(0.6)

o —
R |

A& Clarkson Shipping Intelligence Report (2019, 2020) % €]
T 2 o dd RuAel Aok Ao w7 E
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(3) AIA AvE BAL &3} Fo

<E 2-6> AA AvZ BAD AE5F EF % F]
(&) WMYDWT, 715 2020 5€)

e 2016 2017 2018 2019

=g 41.6 43.4 45.2 46.5
2ZF&: Clarkson Shipping Intelligence Report (2020) A] <1-&
3+ 100Gross Ton ©o]4} Auk 7]&

22 Clarkson A8 o8t H 4dz7F A AL AnZzd dAA
Nz AEFFe Fole Hial #Aiste o=z FotEdrt. O dAsy F

o= <% 2-7>3 )

[
22
PN

N

<E 2-7> AlA AvE BA%

2020
oA = 2016 2017 2018 2019 )
10,000 dwt~54,999 dwt 5.0 4.3 32 2.4 1.7(1.0)
10,000 dwt © g 1.3 1.3 0.8 0.6 0.6(0.3)

25 Clarkson Shipping Intelligence Report (2019, 2020) A& <1-&
110,000 dwt W RF Av-S Tankers 4% 7%

(3) &= AIFRBALNAL &3} F0]
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<E 2-8> = qFHAA 2719 dF
(715 2018 129)

S | J|9H HS | J|9H
1 HEMN=26 31 | B00lXletel
2 20IH| E0(F) 32 | STOXEHZ 2 2I0H=)
3 | (F)2ZXNAEA 33 | (F)YEIIHA
4 | (F)HE2HY0lE 34 | @etololen
5 | HHEtH=2(F) 3B | REMH2EF
6 | WEH2(F) 36 | REUMNR(F)
7 2ol 2(F)-GAS 37 | RAHER
8 | SEUHRP 38 | (F)0IAEEH
9 | SOIEHA(F) 39 | oIIMAN2E
10 | @4z 40 | 202l EF(F)
11 | ol =26-GAS 41 | BIAHE(F)
12| HIolAHZ () 42 | MILoHUWALE
13 | ARWH=26 43 | XA
14 | (F)&s 44 | GSZEIA(ZF)
15 | MBHIAN () 45 | B3telA
16 | Af&tHol 26 46 | BIKSIM
17 | 42EHE) 47 | (F)KSsal2
18 | d5di=28 48 | D2IOILNGEHI0IY (=)
19 | (F)gu3 49 | DRIAEHE)
20 | Al 2 EH(F) 50 | M@ (F)
21 | N=THEZ2H0IZE) 51 | HEREHARKAE(F)
22 | MolAoK2I(Z) 52 | ZADIEIE@
23 | AEHWI(F) 53 | EelelAHE(F)
24 | (F)or2& 54 | Z2t0lL4XIoHOFRI(ZF)
25 | OtAIOI2 A (F) 55 | atLiorel(=)
26 | (F|)IMTI 2 0l& 56 | @gt=
27 | (F)SJHAH-GAS 57 | EUZZHIA(F)
28 | SKoll2(=F) 58 | SHAAE(ZF)
29 | IAEZHS) 59 | EULNGH2(F)
30 | BSTX 60 | SOtHR(F)

A8 AFE3 (2018 AFEA), A EFFAE A8 A&

F: 2 AbE Mube wlZhake] 20199 19 @A Akl glo] A9

20089 2= F§97] ol F AA B7RFe olnz 100]de] At
20189 @A 371 AATAL Woluhd Fau P WAM AgAE @
o @ 9AA e e gon grhdelith <E 2-9>% 2016

d ol F 2018744 = E A

°x
o
oy
10

3} 7)) WEFo|E

-
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<E 2-11> Y77, SAAF FEAdALE2TF Fol(&HAL)

(F9] : R/T)
= 2016 2017 2018 S&=E
AR 144,259,769 150,265,098 153,369,835 6.32
NSENS 137,276,662 142,041,591 129,706,294 -5.51
ot SHM = 46,450,670 51,036,972 65,224,331 40.42
g A 327,987,101 343,343,661 348,300,460 6.19
A7 A= AFF S, S YFAHE PORT-MIS 9848 Aels) 94
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271.51%, AHHDE 30.5
o} o 8] 109.13%} %713k
o, e @elRen e 1258% Pad Aow Urhtt A wan
A3 Aol tha AAE oldo]l wrgw oA AnHow 7
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<E 2-12> = 719 4944 R F9|

(k9] 21 4))
+ = 201689 & 20178 & 201849 & SLE(%)
2Ot 236,268 271,172 301,276 27.51
== Kot 157,307 180,561 205,338 30.53
ZHOH 221 8 15,219 13,199 13,305 12.58
&= 288,327 295,379 322,648 11.90
0l 3,857 11,009 8,066 109.13
g FEAFEs). Taledn, 20161, 20179, 20189 AFHEILA S e <&

2) 483 YR ANNY AFAH 24

HE‘
R s

B ol to] <¥ 2-8>9] S-2l et oA
A f3te Ag Qe AM 207 7]

Ae71e 609 A =
e B AT BAY
_Z"

Z AAFYGT12 2071 ALY 2016W@ 5 2018w 71A] ¢

J o

A
o
2

a1

A AFAZY] BFEAI Fole <& 2-13>3 2o 2016 iR &
A7F= 1566%, AR 23.0%, &2

7} 758% 7rAdlel AA Es|ErIdel Ao A m
EBhloyt ddelefo]l HA efd ket
= shebs]gie},

3.3% <7kstdaL dvl¥te]

FAR FAE

=

-

W = 66.69%7F A Ao

<E 2-13> = AF35 AJR_AAN} F9LH R F9

(91 Wnked)

e 2SR | =X | B | HE g0
20164 534,828 | 368347 | 57,829 | 677,020 82,132
20174 564,874 | 452072 | 56319 | 677,593 1,167
20184 618,559 | 452902 | 53443 | 699,345 27,356

SLE(%) 15.66 23.0 ~7.58 3.30 ~66.69
A AT, TR, 20164, 20179, 20189 ARIRAA, A Q18
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v o 2 Farrell¥}

<

Fieldhouse(1962)7} #|¢

b ohelel [£2)2]sh 2t

S
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=
=

. ol

Data envelopment analysis:

«

13) Cooper, W. W., Seiford, L. M. and Tone, K.,

A comprehensive text with models, applications, references & DEA-—solver

software”
14) Charnes, A., Cooper. W. W and Rhodes, E. L.,

, New York: springer, 2007.

Measuring the efficiency

«

of decision making units”
Issue 6, 1978, 429—444.

, European Journal of operational Reserach, Vol.2,
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27

15) Farrel, M.J. and Fieldhouse, M. (1962).
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fite)
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FATt o714 o]
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o

el

&

3
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GRS

) .
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&84 (overall efficiency)

=
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il
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R
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—
fite)
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-
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7+
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—
fite)

el

il

o
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o
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-

el

A 7F oF7] = ek

-
1

7 olgth

7199 He

T

A

A2 DEA #

1. DEA E4 7199 7

242302 1978d Charnes, Cooper 1% 12 Rhodes”},

BA 8

ki3

o] &

7bsk7] o

2

Hoz

=
R

7+

ZHAIAl =
< GH7H

=B

s

s

DMU$¢} vl =SS A5 Ad

=
R

DMUZ} t}

Functions under Increasing Returns to Scale." Journal of the Royal

Statistical Society, Series A, Vol. 125, No. 2, 1962, pp. 252—267.
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7 Z&4<9 DMUE°] HE&AHd DMUES X8, x%
(envelopment)stil  gltta  dte], A EE A (date envelopment
analysis, DEA)°] 2} W&l 1, DEA A HH ] Az
DEA®AI7IHE 193 &9
e XA eFS dEol A DMUZH] AoiAel &
o

nqo
oX,
o
e
o
ol
i)
N
Ho
o,
N

H(Emrouznejad 1995)2.2 AtElom, FEAHo= M3 A & H(liner
programming, LP)o| 7|9b& &, H|EFAH ol A2 H W oz A
(Ritchie 1996). Abdel FAA4Q] F+-HE 7M1t EFE A=
284 SANEAE g9 Ui DMUY 7H 2842 ZEEHoE
w=Este] 72t {Uhdd DMUEC] &84 ZEERFH Jiros of

= AR A FYsm wE g s
ChIOI) DEAZIM S o= ZAol}t 7149 f&4 SR obuel
2849 AARY W 54 AN BEAAS A% BTE 4T 24

a8 d
of g 7rE sk elelA el &&H i Ut

2
2
ks
rir
>
i
A\
ol
_0|L
rir
M
%
N
i
z o

jus

ey 2874
1) DMU A&7+

Ahn et al.(1988)= DMU® AA7|Fo= t53 o] F 7HAE A
Attt AA, DMUE FYai9 AEais
BAIFA ok gttt ol= ZF DMUZF Folx0 g ste] we} £ &4
AEEe] i AdmiES AEH R T g oo dhe AS on|E
S

9. 24, DMUS 5t G844 4@ g o7 S8 2w

16) A, A7E, 9-x1$- TBSCY DEA 71Y1S o] &3 %2 A3 vl st o
? , ﬂk&*&ﬁd 6@]/5};73 g3 2002 FAFEstEUIREATR, Sy E
g, (2002.5), pp.809—-810.
17) utnrs], Tasda YA 24, , stk R (), (2008), p.52.

29

Collection @ kmou



ARES HET £ 92 BF Ak HY AREE A4E L FPake]

gol s DMUSl 44 2710 8] 24 tH Zolthis)
DEAZIMS A§3t7lo] 94 melsiof & DMUS Adzde thex
2THo. A, mawgee BAgolth v sHsd DMU, #la g gel
44 20024 FAR FYBE A $IEE FAE HPe 5
Yshe Pgololor s, AAEAL Aok You FUAW AF B
sl A e FAsE Feololok dhnl, 2 DMU 79 3 A& 8
ao MEL o Aol EAFHAE Yo B4 vehe asE
st DMUS 43S oma, = e 849 o9 9 A%

o
154
2
O
_—

o
1, DMU®] 38 7]%5% fAlaltia ste] &

4ol DMUZ uo} wlmoaow Tgahs Zol da A4 ors

N
o
Sy
o
)
2
i)
o
-
%)
=
=
>

S
pt]

ol
o
2

(e}
o

o,
o

4, v athA DMU #gte] +RE AAslojof 3t} DEARE ] o
3 AP Ao oW DMU = FH&A o A= 4 9o g 3

18) 7Zad, W34, DEAZ &8st =244 e84 54, , stdabidAst
) 2] 7] = A27H, A1E, (2011), p.218.

19 F9¥%, 'avest SASERETAGAY 9 284 F71
el ol ukALer 9 =i, 2007), pp.24~26.

20) B. Golany and Y. Roll, “Some Extentions of Techniques to Handle
Non—Discretionary Factos in Data Envelopment Analysis” , The Journal of
Productivity Analysis 4, 1993, pp.419—432.

21) R. D. Banker, A Charnes and W. W. Cooper, “Some Models for Estimating
Technical and Scale Inefficiencies in Data Envelopment Analysis” ,
Management Science, Vol. 30, 1984, pp.1078—1092.

22) J. A. Fitzsimmons and M. J. Fitzsimmons, “Service Management for
Competitive Advantage” , McGrow—Hill Inc. 1994.

30

Collection @ kmou



DMU 9]

sk
=

vzl

_ZTI

A

ol o},

hSS

I

o}

}

;OL

E 3o}

il
il

)

—
fite)

ToR

ToR

ToR

~H

)

I
il

7}5 = DMU

|

b

TE&Ho=

1]

ol

ToR

—

=

7FA]

3

g

1

2

urh ge Ae

}

0]
pul

ol

ToR

IS

e 5S4+ 7k DMUeI 9

)
=

Hr

° 24 DEA
‘(H

H

=~

Zkol® 7] 7} o] 3 th(Banker

T TR PP

87F flvh aga 4

S

1

[€)
i
=

)

?;]_—
719l

-
1

£ 45 7
2 474

]
aSh

k<3
=
&

5t7]

[}
o= ARl

A

°
2 F33}

SEREEE

o~
T

}

0]
yul

2) FAH
FAL o] ool

Fibel A

7}

[e)
& Morey, 1986).

7 ol

o

N

AL O E 28

BAZE ¥

=
=

/ﬂ,

7}

el DMU A2 %)

2

D

’

A

, (=34}, 2004), pp.79-80.

31

Collection @ kmou



®KoToge A ol ~
@%ﬂmﬂ?%m&mmmmﬂ oo d o R
LT IS ~ ity N o N ]
= — — il L I | B ~ —_ ~ - X
mdgﬂwwiﬂ;ﬁqnoﬁ; ¢ Ew 5o R
n . L o T ) < T = N
%@%ﬂz@%%%&%.ﬂuo_e% ooy A ﬂﬂ%_/ﬂ
ooy o W T o R R o X o %% o7 W b E OB
Y < & B o Lo e qr X B T oW 4 oy
= % o B _ML o h. = > (- | ~ T oo o of % N ok )
ow@ﬂﬂ,ﬂaﬂfxio_eﬂ% __L1%1,7x%ovmaﬁﬂ oy
s N N Wromo W W opl o Mo T X " L o— o % o
Xog B w B | ]XuﬁmA Lo . N L L
& o wOE e ﬁmﬂz.ﬁ oS ) 5 T ow BE oo of M N8
%#ﬂ%ovz%%q zﬁmo_{a,_g%#ﬂﬁﬂ_@%ﬂrﬁo%ﬂi 5
T o A, T O .#ﬂ@#ﬂ%%ﬂ%ﬂwxﬂ%,%1Ef$mw
= E#E ‘Ul ﬂwﬂ —~ Q_OI ﬁi ﬂl gEl ~n = =K ° \UI 0 E_U m
pER 2 LT T b T 12Vﬂ%u_ﬂ¥¢ﬂauﬂ4
ke ﬁnﬂ_sﬂo]%wmum_xoﬂ7mﬂ§1u5uw I 9
T o W o oo NN 5 E W g T o 2w = i
T 2 _%J_woe]fuumq o0y oy w,or%mﬁefmﬁﬂJwﬁﬂ&rD%.m
JM@LEO o= o o ﬂh%urﬂbzo%a%}@n M g
0 A = ,AL — = T ~ ) e _E ~ WS = > N Lf Lx &
® &t v SITETTp R N
- fro ) . - - = _ B
ﬂ%,mqwm%mn Amumfz%arwmmﬂﬁ%ﬂwafzwﬂmﬂm
0 T T 0 el U = S o U] I o T 15 T oo & %o o
%gwAETmﬁﬁﬂﬂﬂm@AhM@1mM>ﬁ T g R
e 14%&15%%%? omEDmu%mﬁmnﬂw%%ﬂ
ol R L s N TR TR %_s%%ﬂr%ﬂ@
u#%xﬁ%ﬂ@%@_/q_J%wrg_/maﬁo_aﬂm%UilU@
S EE T ﬁﬂ%é@&ﬂmﬂ%% T EET L Ew
5w n,_gﬂﬂw%@%z%mgkwmm aﬂawfﬂ%D&rmﬁaD%
© J;,I__l %O o] —_— o _ ~
m%mémm%W$%qq§@%W@ﬂwW@ﬂﬂMgM%
_\Ie.ﬂ- R ‘I‘I,.H_H!_au N 70Eﬁ‘_lr
_,wy%ﬂrooﬂo%mnﬂqﬂomoﬁa%%ﬂ#@.o—uﬂ,@mﬁ,hoTMAT
O(‘.:Lm‘)AIﬂLI XZ;O%AXXT.C‘W;LAER/ ﬂﬂ.xﬂXﬁOEL.
RS R Y- N A TR L
‘mﬂ )
W WMo

32

Collection @ kmou



3. DEA E47|¥H9 =3

DEAZI'& DMU% Afolo] A4l A4 wadse Feit o4
WA o] whEl A &R ¥ (input-oriented model, DEA-D), 2F& %] =¥
(output-oriented model, DEA-O)¥ H]X] &% 3 (non-oriented model,
DEA-N)S. 2 s 243l oju FAAFEFE 2 Farrell(1962)°] A
Qe W ow, Ak AASHA FAHAA FALA Ee HES

w AEA Hase 5 A da @Rt AEAgrde o

4
M
o
il

H ’
G st=AE e Sbe W7HE ok Ea vE welet Bl
sto] A& Hasteh &= Hdstes HRE S Lo
A gkl wrgko] FAEA 2 HAFEY S ARSI 1 742 T8
2o APAF ] dig d=a ke APARE &S FUSAT= T
A g AdstE WAoR o] Fojxit)
DEAS] tl®2¢l g2 CCR Z¥ 3 BCC Edolt) ol R3]
7 2 Aole, CCR E& 2 rie] thgt EEW(constant return

5
to scale, CRS £+ 7EFYEWM)S FJHY FF+E 71435+, BCC =
gL JF=o] gk H 7R (variable return to scale, = FRE G2 7,

VRS)®| el & 7F43te] AMgHtt
1) CCR 2§

DEA7IH ¢ thE% 7223807 Charnes, Cooper, Rhodes(1978)7}

HE AN

2
X
v
0%
r
al
ot
ully
o,
By
>~
i,
3@
v
J|m
ol
N
G}
2
kol
nqo
oX,

(technical efficiency, TE)

o
=
AEEC e AY, EEAE AEEY VTS FHEY JteEd

o2 urro]l uy AbEstEd, o] CCR ¥ AMHEE 7HEAE 1

24) R. D. Banker, A Charnes and W. W. Cooper, A4, 1984, pp.1078—1092.
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d, o] CCREE 2 FRHEFEH(CRS)S 7}><*‘<‘5JE}. ol &=

S
A ztzhe] DMU7E 2] 538 b & 9 A3
=]

Tone (2000, 2006)

2 Ur' }/7'0 Zl Ur Yr j

_r=1

m

Max h,= M U.Y,, subject to ZVX

r=1
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A TFEATE BT EN & 7|+ & &4 (pure technical efficiency,
PTE)RH& YERUAl 8= Zlolti). o]ggk BCC R /Id&
Z

dele] 714284 S FE8H tgS3 2ol Ay 4= gk
71 & 44(TE) = 471284 (PTE) x TR &84 (SE)

o1& FYAFEIDEA-DS HHAA FHOo= AN ot 2

il s

YUY~ U U,Y,;— U,

Max h,= ’:lm subject to: ':lm—s 1 Z=26]

D ViXy VX

ij
i=1 r=1

U>e>0, Ve 0, j=12, - n r=12, - s =12, - m

r

9 [54619 7 oo Aol ofdls} 2ot

h, = =74 4 DMU
U, = A&8F ro 7153
V, = F4WF 9] 7t A
X,; = DMU jollq Fiws jo] A%
Y,; = DMU joll A Ak ro] S4 %k
s = AEWa

T F

e = non-Archimedean (55 7t 9] kel Fod doo <)

26) 1, 5%, dad, DEAE &8 dl - EF 7199 49 Ao o A
=1, Journal of Korea Port Economic Association, Vol.30, No.2, (2014) p.97.
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A7IA Uye HF59 As w7 e go=2ZA qrie gk B4
H#(indicator of returns to scale)E& W gte}, =l thak HF7 S7t
A A= Uy < 0, dAstd U, = 0, jFiel gt Barh sy
Uy > 022 Atk 9] [F25]8 A= Aelstyd ofgel 2

m S

Min 6,= 0-e[ Y>85 + Y5/

i=1 r=1

subject to 0.X,~ X\~ 80 i =1-m [=417]
j=1

ZKJ)\J_SI+: Yrk; s r = 15 ,S fI:Z\-]]8]

j=1

Si,SH A 0, =10 M =1

9 [52406, 7, 81209 7 gole) Helt ofgg} 2},

0, = 2 DMU W 92 ¥ (real variable)
A = j WA DMUe| §-#5 = 7h5A]

S; = FYE B2 offF¥a(slack variable)
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s
wg)
@
@
al
oftt
o
pop
o
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)
flo

27) Lee, C. J. & Ji, Y. B., "Data envelopment analysis", The Stata Journal, 10,
No. 2, (2010), pp.270—-271.
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3) CCR, BCC 2¥ ¢ 2&4 dE 73

ol2]gk CCR¥} BCC &¥ e 584 NS ol &sto] th&3 o] 370
F38o aeAHS =3 4 k. <29 3-1>9A B, B, B, B, C, 5
7 R

¥
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Sl
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5 —~
4 - CRS Frontier & NIRS Frontje
= 37
o
=R
=
S
=
BEI
140
7 VRS Frantier
Vi
04 7 A, OB,
T T T
0 1 2 3 4 5
X(input)
Modified from Coelli et al., (2005, 174) and Cooper et al., (2006, 128)
27 ¢ Lee, C. J. & Ji, Y. B, "Data envelopement analysis”, The Stata Journal, 10, No. 2, 2010, pp.269.
3 1) VRS(variable returns to scale) 7+57HA522)

2) CRS(constant returns to scale) T+ =& <2
3) NIRS(nonincreasing returns to scale) TF=H]Z7}49]

<29 3-1> &&3¢< Frontier

o714 otz et o] 37HA FH e FAe a&HE e & JvB

28) AF7], Aok, =54 desR[ 7199 A9 &84 ¥4, ., Entrue Journal of
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29) AL,
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U At B4 HRAYY) A ARE 24 B3 3L
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Phoits M. Panayides et. al.(2011)39& =
wdste T okAlete] 2670 7S o
BILA], o9, AR, AEXE F99Y 4, EBIT(Earnings Before
Interests and Tax), EBITDA(Earnings Before Interests, Tax,
Depreciation and Amortization) & FQ43ta AFHFEZE FAA G}
%] (Market value of Equity) < w9 GTo=2 H839] DEA%
SFA(Stochastic Frontier Analysis)7|H 2 Z} DMU 7199 &84S
w4kl O Adtwm HHoIHAALY E&Aol 7MY =i Aeom @7
AAL, AL} o w wEag)

Wu et al.(2010)402 1578 7= d=3 770 A= FolA 2271 F8
"oy HuldS HAAS Fa&dol uigh DEARAS 283}

1_,

il

39) Phoits M. Panayides - Neophytos Lambertides - Christos S. Savva(2011),
“The relative efficiency of shipping companies,” Transportation Research
Part E, Vol.47, pp.681—694.

40) Wu, Y—-C. J. and Goh, M., “Container port efficiency in emerging and more
advanced markets” , Transportation Research Part E, Vol.46, 2010
pp.1030—1042.
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(EF9): Mukel =482
P S 8=(IN) A= (0UT)

HS 23t ASE o2yl = 20/
DMU1 47,918 30,570 4,833 62,667 9,916
DMU2 11,968 18,337 1,149 14,610 1,493
DMU3 13,558 46,604 1,446 21,687 6,683
DMU4 18,015 33,925 328 21,008 2,665
DMU5 31,899 10,640 5,989 40,877 2,989
DMU6B 32,213 62,805 748 36,529 3,568
DMU7 41,994 17,366 1,700 45,812 2,118
DMU8 49,015 96,617 5,064 64,801 10,722
DMU9 15,391 14,837 1,742 15,992 -1,141
DMU10 4,161 6,790 677 5,705 867
DMU11 25,789 36,560 2,900 35,193 6,503
DMU12 76,053 114,000 14,597 100,764 10,114
DMU13 14,692 28,006 3,543 21,128 2,893
DMU14 23,032 49,254 1,387 29,971 5,652
DMU15 40,169 74,469 4,515 51,364 6,680
DMU16 16,965 64,439 1,880 24,559 5,714
DMU17 13,778 17,071 1,190 15,869 901
DMU18 4,974 14,298 754 6,661 933
DMU19 13,021 9,740 1,525 18,394 1,618
DMU20 40,223 13,122 1,862 43,429 1,344
g 534,828 759,450 57,829 677,020 82,132

A5 DART(2017) &A1 AR ILA; 3= 53 3] (2017) AR S AEa A8

<E 4-4> B -AESHF 7 2FAZF(20173)

Nk, S5
B S==(IN) LEE2(0UT)

Bls 22t Hd=g 22|l e g0l
DMU1 49,982 31,541 5,230 62,476 7,265
OMU2 10,374 8,029 1,480 12,602 748
DMU3 20,722 60,641 1,580 25,308 3,005
DMU4 18,952 33,925 319 20,654 1,383
DMUS 33,139 32,896 6,747 39,979 93
DMUG 33,693 62,805 864 37,482 2,926
DMU7 50,142 41,531 1,497 54,353 2,714
DMU8 54,627 96,617 4,941 64,833 5,265
OMU9 14,147 14,837 1,406 16,639 1,085
DMU10 4,198 6,791 786 5,619 635
DMUT11 34,058 43,317 2,856 36,251 -662
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DMU12 76,893 114,001 11,740 97,055 8,422
DMU13 13,473 24,557 2,658 19,390 3,259
DMU14 25,721 63,481 1,572 29,985 2,693
DMU15 40,109 64,243 4,089 46,974 2,776
DMU16 19,528 76,191 2,755 29,363 7,080
DMU17 12,375 17,070 1,384 14,990 1,231
DMU18 8,272 27,133 990 9,031 -409
DMU19 12,218 9,740 1,424 19,624 924
DMU20 32,251 13,122 2,001 34,985 734
s 564,874 842,468 56,319 677,593 51,167
A5 DART(2018) FA] HAFE LA, k=i d 33 3](2018) AF8E A
<E 4-5> B -AEAF 7|25 AF(20183)
(9] Wgkel = 53))
B St 4(IN) AE B Z(0OUT)

DMU 2821} Heat B 22l = o= Reafo] el
DMU1 54,316 35,662 5,076 62,240 2,848
DMU2 11,531 8,029 1,182 13,031 317
DMU3 17,776 32,237 1,581 22,227 2,871
DMU4 18,101 33,925 300 19,615 1,214
DMU5 34,782 29,383 6,688 40,923 -547
DMU6B 47 144 82,675 1,063 48,939 733
DMU7 55,728 32,791 1,360 57,536 648
DMU8 64,186 96,617 5,334 74,276 4,756
DMU9 18,503 14,837 1,277 21,005 1,226
DMU10 4,726 6,791 676 5,760 358
DMU11 32,315 43,317 3,034 37,943 2,594
DMU12 75,834 121,500 10,615 86,335 -114
DMU13 18,062 24,557 1,714 20,584 807
DMU14 29,846 63,481 1,593 34,869 3,430
DMU15 39,302 84,389 3,878 42,062 -1,117
DMU16 30,104 85,012 2,944 35,718 2,670
DMU17 12,052 17,475 1,138 14,399 1,210
DMU18 9,444 40,334 1,190 12,362 1,561
DMU19 11,354 9,740 830 13,107 900
DMU20 33,453 13,122 1,970 36,414 991
g 618,559 875,874 53,443 699,345 27,356

Zt5: DART(2019) &A1 ZAPR LA 30 3 8] (2017) AR5 A

AzEAS] G 347 Fol2 AHuM

SFATL, ARY, Y 5 FAE
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=
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<E 4-7> FY A& 93T A F(2016Q)
(9] Wgkel E(A53))
ERS S B2(IN) AHEE2(0UT)

DMU 28t Heg 2. 2tel| L EELE]
DMU1 47,918 30,570 4,833 62,667 11,058
DMU2 11,968 18,337 1,149 14,610 2,635
DMU3 13,558 46,604 1,446 21,687 7,825
DMU4 18,015 33,925 328 21,008 3.807
DMU5 31,899 10,640 5,989 40,877 4,131
DMUG 32,213 62,805 748 36,529 4,710
DMU7 41,994 17,366 1,700 45,812 3.260
DMUB 49,015 96,617 5,064 64,801 11,864
DMU9 15,391 14,837 1,742 15,992 1
DMU10 4,161 6.790 677 5,705 2,009
DMU1 1 25,789 36,560 2,900 35,193 7,645
DMU12 76,053 | 114,000 14,597 100,764 11,256
DMU13 14,692 28,006 3,543 21,128 4,035
DMU14 23,032 49,254 1,387 29,971 6,694
DMU15 40,169 74,469 4,515 51,364 7,822
DMU16 16,965 64,439 1,880 24,559 6.856
DMU17 13,778 17,071 1,190 15,869 2,043
DMU18 4,974 14,298 754 6,661 2,075
DMU19 13,021 9,740 1,525 18,394 2,760

DMU20 40,223 13,122 1,862 43,429 2,486
g 534,828 | 759,450 57,829 677,020 104,972
T EE DMU®| ggolole] d 1142%H1S 7Hatsh
ofel & A= A TMbHE AFEske] 542 dield DMU &
e GFE WA Sfske, 20169 Fdelelel 11429 RS 2017
48) F=%, TERAY F/IE 98 ARTSRA ol FaEere S5 ¥
Wk A8, AAEAG ISR, Al15d Al45, (2005), pp.173-197.
TFRFOPAREY AaEwy 3714
L Agds 7pigos Belasy AEasd gol 57t HES S gl 5
e darh ot AfWAE WA dEs Auyddged Tdd ZE A4t
AARS LA FAT FJeh ghold AE2L @S olsh FUsA 2HHF

ofo} gk,
2. A& o] g A O
3. WMFEY O AN A
QA AARAFE AT B B 1 945E
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W gdoloel 6639 TS, 2018 Fhol el 1,118l S 747 BE
DMUe°| 3 7Htel Fdolddl FA& dF=2 HASAA 747 <&
4-7>, <& 4-8>, <3 4-9>9 Zo] AFTEA S Hgt FAAEE WHks}
ATh.
<E 4-8> B AW ASSA Z(20179)
(9 Aok, E(HE5F))
EPS SBiZ(IN) AHE B4 (0UT)

DMU 25210} REE; o 22| L EENEL
DMU1 49,982 31,541 5,230 62,476 7,928
DMU2 10,374 8,029 1,480 12,602 1,411
DMU3 20,722 60,641 1,580 25,308 3,668
DMU4 18,952 33,925 319 20,654 2,046
DMU5 33,139 32,896 6,747 39,979 756
DMU6 33,693 62,805 864 37,482 3,589
DMU7 50,142 41,531 1,497 54,353 3,377
DMUS 54,627 96,617 4,941 64,833 5,928
DMU9 14,147 14,837 1,406 16,639 1,748
DMU10 4,198 6,791 786 5,619 1,298
DMU1 1 34,058 43,317 2,856 36,251 1
DMU12 76,893 | 114,001 11,740 97,055 9,085
DMU13 13,473 24,557 2,658 19,390 3,922
DMU14 25,721 63,481 1,572 29,985 3,356
DMU15 40,109 64,243 4,089 46,974 3,439
DMU16 19,528 76,191 2,755 29,363 7,743
DMU17 12,375 17,070 1,384 14,990 1,894
DMU18 8,272 27,133 990 9,031 254
DMU19 12,218 9,740 1,424 19,624 1,587
DMU20 32,251 13,122 2,001 34,985 1,397
8 564,874 | 842,468 56,319 677,593 64,427

T EE DMUS| ggolelol 43 663vS 7M.
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(9] ek, E(A5))
B S==(IN) LEE2(0UT)

DMU 220t Hd=g 22|l =N g0l
DMU1 54,316 35,662 5,076 62,240 3,966
OMU2 11,531 8,029 1,182 13,031 1,435
DMU3 17,776 32,237 1,581 22,227 3,989
DMU4 18,101 33,925 300 19,615 2,332
DMUS 34,782 29,383 6,688 40,923 571
DMUG 47,144 82,675 1,063 48,939 1,851
DMU7 55,728 32,791 1,360 57,536 1,766
DMU8 64,186 96,617 5,334 74,276 5,874
OMU9 18,503 14,837 1,277 21,005 2,344
DMU10 4,726 6,791 676 5,760 1,476
DMUT11 32,315 43,317 3,034 37,943 3,712
DMU12 75,834 121,500 10,615 86,335 1,004
DMU13 18,062 24,557 1,714 20,584 1,925
DMU14 29,846 63,481 1,593 34,869 4,548
DMU15 39,302 84,389 3,878 42,062 1
DMU16 30,104 85,012 2,944 35,718 3,788
DMU17 12,052 17,475 1,138 14,399 2,328
OMU18 9,444 40,334 1,190 12,362 2,679
DMU19 11,354 9,740 830 13,107 2,018
DMUZ20 33,453 13,122 1,970 36,414 2,109
g 618,559 875,874 53,443 699,345 49,716

T EE DMUS dsdoldel] A& 11187 S 71413k

3. 79 HAYG =Y

AT s vt AFstet A8 97
371 3] 71d (20161 ~20181) 2] 7] %
A= DMU 2oz Awste], =9

s N fAR sta, AEWasE wEd ddele 5 2 a4 R st
2070 DMU~7I4 ¢l AF-2AsE A {6k
ATH.

AA, MS ExcelZ} 34 20178 &&3to] & AFolx SAg
NxEAFR VEE A
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E 4, Window-& SPSS Statistics(22.0) g2 d T2 23S &83}o]
FAdW el ArE WMo th3te] Pearson A#AG r B WEY] AR

A SAITECHANS] DEA-Solver-LV 2 Z213S A}43te] 57
o] - AHEWFE CCR-1-Oriented =3 ¥ BCC-I-Oriented 28 =,
2ox&3 (DEA-DCZ ATH F8&4 BAS A3t
olghA =3 APGs e BAES 7 DMU 7199 A5}

BEAe} AL EAA

Bl ) 3
2} EmE AszAl 5o AZAE R o7 AdxA0s ARs AE

| <DEA EAM>

CCR-I

BCC-I

<39 4-1> 498 BEYd v d+=¥

v}

49) o]FY, TATZAMYRE) 1824, (EAERH, 2010), pp. 109-145.
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=
Hi

Hj H|
<39 4-2> BAFEEA H7r8 15D

50) AHHIZAM = <H-5 7> 3 2

ction @ Kmou

&
L

Coll



= B
SE4

A2d A 4 3}

1. 9] 7€ FAASES AAAA £4

1) DMU 7|5 Ax s

2071 DMU® 571 F -2 371d 71+ S AR S (descriptive
statistics data)= <3 4-10>3 2t} dWwbd oz DMU #E=2 Adqf2
of we} FFHAY] Aolrt AdS5S BRI 5 Unh A5y E5U7t
= S 7Fs WbH g 3] wjE ) ol A AS & F Ub

<E 4-10> 715 A&
(@9l M), E)
A o= Max Min Average St. Dev
2016 76,053 4,161 26,741.4 17,635.0
()2S|0t 2017 76,893 4,198 28,243.7 18,311.7
2018 75,834 4,726 30,927.9 19,447.3
2016 114,000 6,790 37,972.5 29,765.4
(=2t 2017 114,001 6,791 42,123.4 29,567.6
2018 121,500 6,791 43,793.7 32,682.4
2016 14,597 328 2,891.5 3,128.7
(1)Et- 2| 2017 11,740 319 2,815.9 2,625.1
2018 10,615 300 2,672.2 2,485.3
2016 100,764 5,705 33,851 22,610.4
(O)li= 2017 97,055 5,619 33,879.7 21,948.4
2018 86,335 5,760 34,967.3 21,5355
2016 11,864 1 5,248.6 3,356.8
(0)g ol 2017 9,085 1 3,221.4 2,537.4
2018 5,874 1 2,485.8 1,400.8
51) AARE, TAMulZg PROCESS; , (®Y#AAME, 2017), pp.316—-3832 Fasl
74
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B A7 <F 4-1> A5} o] I AFE3E 2019 HAHEA A=l
AR 207 Afsket 18 YA HeV1e 2N DMUZ ]

2016976 20189714 AmEz Aud 2A2 gtk 7 Wse) 7]

379 &
Fom MEFALPRH Folx ABF Ao LA £ B
2 A F8E MPOR AAY AEFFL FAFEN FYEe
H§& Hxsels FYAFDOEA-DELFC] e Beksie] DEA
BA71% % CCR-L BCC-T 28& ALgato] 245190

207) DMU°IA =33 2016\, 2017\, 20182 570 WA=
gog 7t dAxwla 7tz 7|¢&8A(TE, ECCR)¥ &F7l+ae4
(PTE, EBCO)E& #4339t F 284S 4AZ 283 FRasA
(SE)? #EFIHRTS)S =3 &84 =2(13) DMUY
#Z o (reference set, Ref. Set)¥} =1

Ref. Fre)oll gt 235 48t

i
jus}
=

(1) DEA F4AZFEH (D) &&A EX4-20164

© A 2016 =HE 2018 =744 F= 2070 A F3ke A8 o
BAM s2714, 207 9AE DMUZ AAst 4719 AF-8iek 170
of HAlFeAE el /Y T H AEWasR AddEsie] Adaed
(efficiency of management, EOM)< Adldo= HluwFA 3T oz
o] <3 4-12>2 20 DMU®| F9 % A=WsE DEA-I(FAAFI)E
Fow Aol =& 2016 % VEREEeA, oFVIEEEed, TEES
A (scale efficiency, SE)), ZtZ - (Ref. Set)¥} #zZwWl % (Ref. Fre.) 3ol
gk A4 Folth

4 (SE) =718 84 (TE)/=57I«a44 (PTE), ¥ =, p.39.

ko
fol
o

54) Tt
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<¥ 4-12> DEA-I &4 #4Z2%-2016d

= 2=4 CCR &X &t BCC &£ gt
DMU ECCR EBCC SE Set Fre. Set Fre.
DMU1 1 1 1 DMU1 1 DMU1 2
DMU2 0.869 0.893 0.973 | DMU3 0 DMU3 0
DMU3 1 1 1 DMU3 12 DMU3 7
DMU4 1 1 1 DMU4 7 DMU4 3
DMU5 1 1 1 DMU5 0 DMU5 0
DMU6 0.954 1 0.954 | DMU3 0 DMU6B 0
DMU7 1 1 1 DMU7 0 DMU7 0
DMU8 0.901 1 0.901 DMU3 0 DMU8 1
DMU9 0.733 0.744 0.985 | DMU3 0 DMU3 0
DMU10 1 1 1 DMU10 1 DMU10 3
DMU11 0.949 0.977 0.971 DMU1 0 DMU1 0
DMU12 | 0.904 1 0.904 | DMU3 0 DMU12 1
DMU13 | 0.963 0.969 0.994 | DMU3 0 DMU1 0
DMU14 | 0.977 1 0.977 | DMU3 0 DMU14 0
DMU15 | 0.859 0.944 0.910 | DMU3 0 DMU1 0
DMU16 | 0.905 0.937 0.966 | DMU3 0 DMU3 0
DMU17 | 0.855 0.870 0.983 | DMU3 0 DMU3 0
DMU18 | 0.858 0.953 0.900 | DMU3 0 DMU3 0
DMU19 1 1 1 DMU19 11 DMU19 4
DMU20 1 1 1 DMU20 0 DMU20 0
ot 0.936 0.964 0.971 = = =

EOM 24 243Z Avew 34, CCR-1 234 DMU 1, 3, 4, 5, 7,
10, 19, 20 T 8/ 719l E&4 AF T=E EFHo &84 A A=
ZAHRNoH FEW =9 D Gl M e 127 HAALE

A MU 1998 71<le] 1174 A

AFEHEE, 2813 DMU 4% 71de] 770 AA DMU 108 71 o] 171
Zudos &&=t L ¢ DMU 7|

ok 7z DMU® 7]&s858&4

(TE) AxE ¥ 248w <19 4-3>3 Zth 2x¥ TE 9

)
9 o2
2o

FH Fzddez AAHd

Collection @ kmou
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(7]13: 20164)

2016Y-5V-CCR-I

DMU9
DMU17
DMU18
DMU15

DMU2

DMU8
DMU12
DMU16
DMU11

> DMU6
E DMU13
DMU14

DMU7
DMU10

DMUS5

DMU4

DMU3
DMU19

DMU1
DMU20

Efficiency

<29 4-3> CCR-I 29 g3 s &4 ¢942 =3

=4, BCC-1 2&olx DMU 1, 3, 4, 5, 6, 7, 8 10, 12, 14, 19, 204
S 127) 719l E&4 AT 5ol 284 AAE ZAHFHNOH
ZH %= 94 4% DMU 39 71do] 7H¢ B2 7 AALZEE Fxzod
o7 F&HYr 2 oz DMU 19 7o) 4719 AMALRRE,
DMU 4de+ 108 71sde] 74zt th& 371 AALR5-E, DMU 1% 73]
o2 270 AALZEE, DMU 8¥3 101 71l t& 1749 7gdezy
g 717 wix e oo g Favh Hda 19 DMU 719 #FxE 7]
dol gl Ao HHAY. 24 DMUY +571€a2 84 (PTE) A %S
¥R agze 248U <a9 4-4>¢ b =FE PTE 39 7
£7] TERT o 7t2A ey 284 ol =& 3s & F Adrth

o e

I

o
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(7]13: 20164)

2016Y-5V-BCC-1

DMU9
DMU17
DMU2
DMU16
DMU15
DMU18
DMU13
DMU11
DMU12

> DMU10
E DMU14
DMU8
DMU7
DMU6
DMUS5
DMU4
DMU3
DMU19
DMU1
DMU20

[ I N I [ S — _—
[N I R S — S_—
[ I N [ S — N _—
[ I N S S N
[ I N [ S — N
' ! ' [ | | | | |
[N I N S N S N
[N I N S N S N
[N I N S N S N
[N I N S N S N
[N N N S [ S N

N N T T . T T N N N N N X

1 T T T T
o 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Efficiency

<29 4-4> BCC-I1 239 o3 g &4 942 =3

A, Avbdoz &4 Fhol A A
4 % ECCR #te] 0.8 olstz 209 =¥ o= EBCCE Yo} SE
7} 09855 E=FHo FRESEFC] A 2dH oR FetH AT

A, DMU 6, 8, 12, 14¥ 7]
gk ECCR ko] dtol HE&
o] FAaANrt HAadte AR

UAlAl, AA DMUS %3+ ECCR ]
B 64%° HEZEAS Uedlon e w2 ow Wi EBCC #e
3.6%, Bt SE #2 29%< vla&Ad oz £4x o ECCRe|] EBCCHL}

SEel ¥ #2 9%l h&s & + Utk
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(2) DEA FUFTAEFD &E&A £4-2017d

S <F 4-13>% DEA CCR-1 ®¥go=w =%3% 20179d% ECCR,
EBCC, SE, #zx+3 Zxv % ghol] o3t #2414 3}o]t},

<¥ 4-13> DEA &4 #472%-2017d

= 2=4 CCR &£ &t BCC &£ gt
DM ECCR EBCC SE Set Fre. Set Fre.
DMU1 1 1 1 DMU1 3 DMU1 5
DMU2 0.863 1 0.863 | DMU1 0 DMU2 0
DMU3 0.916 0.920 0.996 | DMU4 0 DMU4 0
DMU4 1 1 1 DMU4 8 DMU4 3
DMU5 0.751 0.895 0.839 | DMU19 0 DMU1 0
DMU6 0.980 1 0.980 | DMU4 0 DMU6 1
DMU7 1 1 1 DMU7 0 DMU7 4
DMU8 0.811 0.991 0.818 | DMU4 0 DMU1 0
DMU9 0.831 0.843 0.986 | DMU1 0 DMU1 0
DMU10 1 1 1 DMU10 1 DMU10 2
DMU11 0.741 0.827 0.896 | DMU4 0 DMU1 0
DMU12 | 0.790 1 0.790 | DMU16 0 DMU12 1
DMU13 1 1 1 DMU13 0 DMU13 0
DMU14 | 0.900 0.921 0.977 | DMU4 0 DMU6B 0
DMU15 | 0.765 0.912 0.839 | DMU4 0 DMU1 0
DMU16 1 1 1 DMU16 6 DMU16 4
DMU17 | 0.828 0.843 0.982 | DMU1 0 DMU1 0
DMU18 | 0.680 0.824 0.825 | DMU19 0 DMU4 0
DMU19 1 1 1 DMU19 12 DMU19 6
DMU20 1 1 1 DMU20 0 DMU20 0
et 0.893 0.949 0.940 = = = =

EOM #4235 Asud 34, CCR-1EZE ®4¢4 DMU 1, 4, 7,
10, 13, 16, 19, 20 & 87§ 719 E&H A+ T=E =&FHo &4
Artz FA4Hew Fxdeo 49 DMU 19 o] b W& 12
Al AAREEH FE2FPn 1 Loz DMU 4 o] 871 AAlmE

B, 18] DMU 16¥ 7]¥9°] 67§, DMU 1¥ 7]¥¢] 37§, DMU 10¥

7]

W71
W71

7]
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7ol 109 & ZIdemRy A4z WA uA oo R Faxs gl

] DMU 71ge #Hxd 719 1

|82 84(TE) AXE YR 1=z =243
o

o EHel 7]1&7]7F 20161
2

N

(7]13: 20179)

2017Y-5V-CCR-1

DMU18
DMU11
DMUS
DMU15
DMU12
DMU8
DMU17
DMU9
DMU2

> bMuU14
E DMU3
DMU6
DMU7
DMU10
DMU13
DMU4
DMU16
DMU19
DMU1
DMU20

0.789589858
. 0.811459285
0.828427692
0.830652864
.86328796

Efficiency

<29 4-5> CCR-I 29 3 s &4 ¢942 =3

=7, BCC-Iel4 DMU 1, 2, 4, 6, 7, 10, 12, 13, 16, 19, 201 % 117}
Aol oA AF T2 ZEFHol 82 MR Ao Fxd
°] 2% DMU 199 7]do] 7} B2 67] AA=HE Fxugdo=
FEEAT 1 g ® DMU 19H 719l 670, 7HI 16W 7]sde] 47,
DMU 4% 7]ge] 37§, DMU 10¥1 71¢ie] 271, DMU 6% % 129 7] ¢ ¢]

o AALRRE 7 WA e g o2 FxEAL 1 ¢ DMU

719 Fxd 71l 8l

J
l‘

e
S

o= HrEAY. 4 DMUR &57]lef
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SA((PTE) ARE ¢z agzz A8 <19 4-6>3 2}

(713 20173)

2017Y-5V-BCC-I
DMU18 8 49287
DMU11 .§ 140654
DMU17 843076527

DMU9
DMUS5
DMU15
DMU3
DMU14
DMU8

> DMU10
E DMU12
DMU13
DMU7
DMU6
DMU16
DMU4
DMU19
DMU2
DMU1
DMU20

78

<Z¥ 4-6> BCC-1 2 93 a&A ¥ =3

AR, Aoz 84 o] HuH =4 FAHHJNSCH 535 DMU
174 71999 49 ECCR %ol 0.8439el% SE7} 09822 LEZE5 o] &
EEA WolA B dAlgiH] EEAoE FFH BoE Tt

Ui, DMU 2, 6, 129 7] 49 EBCC #ol 17 = &&Ho|Awt
ECCR%kol Yol A#A o2 jRu|EE&EA =, 719 Faart Has
© 232 245U

oA, AA DMUS o ECCR #t2 0.893% H 2 T ZE|o] thu] 3
 10.7%¢ HlEEAS vEdHlen e wAom it EBCC #&
51%, M SE @2 6.0%°] HlE&d o s A ATH
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& <X 4-14>% DEA CCR-1 BE3o® =%% 20189% ECCR,
EBCC, SE, @z zNle ghell tig 42 do|th.

<¥ 4-14> DEA 5&4 #472%-20184d

= 2=4 CCR &£ &t BCC &£ gt
DM ECCR EBCC SE Set Fre. Set Fre.
DMU1 1 1 1 DMU1 4 DMU1 2
DMU2 0.995 1 0.995 | DMU1 0 DMU2 0
DMU3 1 1 1 DMU3 9 DMU3 5
DMU4 1 1 1 DMU4 2 DMU4 0
DMU5 1 1 1 DMU5 3 DMU5 0
DMU6B 0.951 1 0.951 DMU3 0 DMU6 0
DMU7 1 1 1 DMU7 3 DMU7 0
DMU8 0.950 1 0.950 | DMU3 0 DMU8 2
DMU9 0.994 0.996 0.998 | bDMU7 0 DMU3 0
DMU10 1 1 1 DMU10 1 DMU10 1
DMU11 0.972 0.989 0.983 | DMUT1 0 DMU1 0
DMU12 | 0.922 1 0.922 | DMU3 0 DMU12 0
DMU13 | 0.942 0.942 1 DMU1 0 DMU1 0
DMU14 | 0.999 1 0.999 | DMU3 0 DMU14 0
DMU15 | 0.850 0.902 0.942 | DMU3 0 DMU3 0
DMU16 | 0.938 0.990 0.947 | DMU3 0 DMU3 0
DMU17 | 0.982 0.983 0.999 | DMU1 0 DMU1 0
DMU18 1 1 1 DMU18 2 DMU18 0
DMU19 1 1 1 DMU19 4 DMU19 2
DMU20 1 1 1 DMU20 2 DMU20 0
et 0.975 0.990 0.984 = = = =

EOM #4Z2#E A¥Ed 34, CCR-I°14 DMU 1, 3, 4, 5, 7, 10,
18, 19, 20 & 97/ 719l &E&AH AT TE =FHo 84 HAA=
AR on FxWEe 4 DMU 3¥ 7|de] 7Hg B2 97 HAl=
FE #FxHda I gfe® DMU 1, 199 719 47] AALZ 5,

DMU 5, 7 714l 37, DMU 4, 18, 20 71d¢] 271, DMU 10¥ 7]
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a8 q(TE) AEE odz agZz wAsdW <ad 4-7>3 2t
2017 ¥ E&Adol A =EH 71e77F 7t EA YER

DMU15
DMU12
DMU16
DMU13
DMU8
DMU6
DMU11
DMU17
DMU9

> Dmu2
E DMU14
DMU10
DMU7
DMU18
DMUS5
DMU4
DMU3
DMU19
DMU1
DMU20

Efficiency

<29 4-7> CCR-I1 234 o3 s &4 ¢942 =3

=4, BCC-I°lA DMU 1, 2, 3, 4, 5, 6, 7, 8, 10, 12, 14, 18, 19, 20

S 1471 71gel 284 A5 E5o Z&A AANR SHEAeH
FxEe]l 49 DMU 39H 7Ide] 7HF w@e 5/ AALRSFE FRd
o2 FxHJw 2 vEeZ DMU 4, 8 18 7|l 271, 2y
DMU 1, 8, 19 7]¢e] 270, DMU 10 71io] 1702 & AAL =3 E
Zbzb W 2wl o) A FxERL 1 9] DMU 7Ide #FzxH 71e]
g Aow HrtEAT 24 DMUYE 4714 &84 (PTE) A%E +9
HE gz e 223 <19 4-8>3 7o)
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(713 20184)

2018Y-5V-BCC-I

DMU15
DMU13
DMU17
DMU11
DMU16
DMU9
DMU14
DMU12
DMU18

> DMU10
E DMU19
DMU8
DMU7
DMU6
DMUS5
DMU4
DMU3
DMU2
DMU1
DMU20

Efficiency

<29 4-8> BCC-I1 239 o3 s &4 942 =3

AA, Ardoz g4 el =A FAHEHJeH 53 DMU 947
179 7199 4% ECCR #to] @golx SE7} 0990140 & ©Z5o] f
BEeA WolA B AAdE &R 299 Aow yotydr)

dldl, DMU 139 71999l 4% EBCC %, ECCRgto]l Bl & & % o] x| qt
Ze ghololA FRHIEEAo TR A&w AAe Az E4 5

oAlA, dA DMUS 3 ECCR #2 09752 H 2 Z2Elo] thy] 3
T 25%9 WMEEAS YEWen 3 EBCC #2 1.0%, #v SE %
S 16%9 HlE&doRs BAE
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2) BHA 24

(1) CCR-1 239l 9% 7|€R &4 (TE) F° &4

CCR B8 R tiat 9 E5WS 7Hgste] DMUY 7<= 84S
=4t ol el 71l A AsE At E‘r% DMU 71¢]
of dinsle Fd&Eo] Ay FHH T ALEHAEIE SHE AS

on gt} AT A= CCR-UFAATFY) oz <% 4-15>%
o] 311k 2071 DMU®] ECCR Feol& ZA18tth tiF-i si719<] 7
884 o] =& Ador =& HATh HAgho] 0680014 FH i gke]

FEH A om 2016 E&Adol ‘U'A 7Idel 87, 2017 87,
20180l 978 FA= 178 |A7F S7hskitt. DMU 1, 4, 7, 10, 19, 20

_ Lomy

S 671 7190l 3dt BF VlEa g 1 & 7= oA 671 o
A7 AEHom mEA0 =& 998 A5t dow YA A
B84 AR I go]l 9 AMEHASS Rt 671 7199
AEFEHE Bt giFE AdedSs gds shA @3 A FYF
MolA A7E EQFskE Aoz I FH g9o=z gotE ¢t DMU 4

7191 A7)13E 44 °F(contract of affreightment, COA)E 7]HFo &

74

Collection @ kmou



<¥ 4-15> CCR-1 289 93 TE 30|
T 2016 2017 2018 3d R
DMU TE =2 TE =2 TE =2 TE | =<
DMU 1 1 1 1 1 1 1 1 1
DMU 2 0.869 | 16 | 0.863 12 1 0995 | 11 | 0.909 | 13
DMU 3 1 1 0.916 10 1 1 0.972 | 7
DMU 4 1 1 1 1 1 1 1 1
DMU 5 1 1 0.751 18 1 1 0.917 | 12
DMU 6 0.954 | 11 0.980 9 0.951 15 | 0962 | 9
DMU 7 1 1 1 1 1 1 1 1
DMU 8 0.901 15 | 0.811 15 | 0.950 | 16 | 0.887 | 15
DMU 9 0.733 | 20 | 0.831 13 | 0994 | 12 | 0.853 | 18
DMU10 1 1 1 1 1 1 1 1
DMUT1 0.949 | 12 | 0.741 19 | 0972 | 14 | 0.887 | 15
DMU12 0.904 | 14 | 0.790 16 | 0922 | 19 | 0.872 | 17
DMU13 0.963 | 10 1 1 0942 | 17 | 0968 | 8
DMU14 0.977 9 0.900 11 ] 0.999 | 10 | 0.959 | 10
DMU15 0.859 | 17 | 0.765 17 | 0.850 | 20 | 0.825 | 20
DMU16 0.905 | 13 1 1 0938 | 18 | 0.948 | 11
DMU17 0.855 | 19 | 0.828 14 | 0982 | 13 | 0.888 | 14
DMU18 0.858 | 18 | 0.680 | 20 1 1 0.846 | 19
DMU19 1 1 1 1 1 1 1 1
DMU20 1 1 1 1 1 1 1 1
2 0.936 - 0.893 - 0.975 - 1093 | -

N

Fog

=57/ 2 84 (PTE) 3] &4

7bd skl DMUS| TrEe] W E&

-

g o] 71de +98&4
g3) wygow 3W7F 2070
4-16>3}F o] EA

o fHoZ T Hou},

F A gkol 0.744°1 4 FHdigkel 1= defrlen 20161dl &&7de] 19

71gel 1270, 2017l 117K, 2018
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k. DMU 1, 4, 6, 7, 10, 12, 19, 2000 5 87/} 71| 337 2% £=57]
=284 1S 7158 o= 87/ XA Aapxog 840 =&
dde FAL o Y dAe A AgHor A Hrt
HASS 9rstt
<¥ 4-16> BCC-I1 239 g3 PTE 9]
oIz 2016 2017 2018 34 HR
DMU sed [ =9 | a4 [ =5 | &84 | =9 | 584 | =9
DMU 1 1 1 1 1 1 1 1 1
DMU 2 0.893 | 18 1 1 1 1 0964 | 15
DMU 3 1 1 0.920 | 14 1 1 0973 | 12
DMU 4 1 1 1 1 1 1 1 1
DMU 5 1 1 0.895 | 16 1 1 1095 | 14
DMU 6 1 1 1 1 1 1 1 1
DMU 7 1 1 1 1 1 1 1 1
DMU 8 1 1 0.991 12 1 1 10997 | 9
DMU 9 0744 | 20 | 0.843 | 17 | 099 | 15 | 0.861 | 20
DMU10 1 1 1 1 1 1 1 1
DMU1 1 0977 | 13 | 0.827 | 19 | 0989 | 17 | 0.931 | 16
DMU12 1 1 1 1 1 1 1 1
DMU13 0.969 | 14 1 1 0.942 | 19 | 0.970 | 13
DMU14 1 1 0.921 13 1 1 | 0974 | 11
DMU15 0944 | 16 | 0912 | 15 | 0902 | 20 | 0.919 | 18
DMU16 0.937 | 17 1 1 0.990 | 16 | 0.976 | 10
DMU17 0870 | 19 | 0.843 | 18 | 0983 | 18 | 0.899 | 19
DMU18 0953 | 15 | 0.824 | 20 1 1 10926 | 17
DMU19 1 1 1 1 1 1 1 1
DMU20 1 1 1 1 1 1 1
o 0.964 - 0.949 - 1099 | - | 0968 | -

(3) CCR-1¢} BCC-1 28 93 FEEEAH(SE) Fo] ¥4
CCRZS BCC#Ho® UH FRESANS =As=y, o
AL YUY 7 g e #5788

o
Aol A =3 3% 2070 DMUY| 7<=&2 8483 F7]sas4d 3
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0.790°1 4 Hdigkol 12 IpetElom 2016 a&A4o] ‘1’9l 714 o]
A, 2017 87, 2018l 107 QA= ===k 3d7 =
& 1U S 71E% 719e DMU 1, 4, 7, 10, 19, 20¥ 7| oes2 EA5<)
ok 9 670 714

<E 4-17> CCR-I¢ BCC-I 23] 9 SE F 9]

gls 2016 2017 2018 g Ez
DMU SE = SE =9 SE = SE =
DMU 1 1 1 1 1 1 1 1 1
ODMU 2 0.973 13 0.863 15 0.995 14 0.944 16
OMU 3 1 1 0.996 9 1 1 0.999 7
OMU 4 1 1 1 1 1 1 1 1
DMU 5 1 1 0.839 16 1 1 0.946 15
DMU 6 0.954 16 0.980 12 0.951 16 0.962 13
OMU 7 1 1 1 1 1 1 1 1
OMU 8 0.901 19 0.818 19 0.950 17 0.890 19
OMU 9 0.985 10 0.986 10 0.998 13 0.990 9
DMU10 1 1 1 1 1 1 1 1
DMU11 0.971 14 | 0.896 14 | 0.983 15 0.950 14
DMU12 0.904 18 0.790 20 0.922 20 0872 | 20
OMU13 0.994 9 1 1 1 1 0.998 8
DMU14 0.977 12 0.977 13 0.999 11 0.984 11
DMU15 0.910 17 0.839 16 0.942 19 0.897 18
DMU16 0.966 15 1 1 0.947 18 0.971 12
DMU17 0.983 11 0.982 11 0.999 11 0.988 10
OMU18 0.900 | 20 0.825 18 1 1 0.908 17
DMU19 1 1 1 1 1 1 1 1
DMU20 1 1 1 1 1 1 1
OMU &=& | 0.971 - 0.940 - 0.984 - 0.965 -
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(4) BE&A Fo] &4

B oAgoA =3 2078 DMU w3k 3dz7Fe] DEA-CCR

ost 7|=& &4 (TE) DEA-BCC-1 Edd 93 7]

(PTE), 28]31 R EE&A(SE) a9 vl P Fol& A Ay
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<¥4-18> CCR-I¢} BCC-1 23 F&4 Hlu ¥ Fo] &

(Sil\ES

20164 | 2017 2018 &-2(-) =01

8 8 9

0.936 | 0.893 | 0.975

12 11 14

PTE 0.964 | 0.949 | 0.990

8 8 10

SE

toi| folt| toir | FOl | bopr | FOl
M| M0 | o | O | pio | 10

0x|Ja | ox | JA| o | A
el (2 A2
H = T A

2 %22
0B & |08 < |0k | <
B 4 R | 4

0.971 | 0.940 | 0.984

e
2
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=
r>~
T
T
o

(5) TEY FAREA

AF7kA CCR#H# BCCH
LAMDA ) kel Al 7 5o
DMUS® &&4 ol 44
Hlg&4do] EAEHA ferha
A} o] HEEA FoE
ou] ol DMU9Q = tf
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o
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TR vlEsAol &AL R E =72l DRS(decreasing
return to scale), &th( )zt gto] 1HT & A (N < DE TR
ol Hlgsdol EAsta R W3k F9F
to scale)® o gth(H P =, 2018).

Z} DMU¢H A Bate] qrae] o4 Fhol wE FAEEA
f <E 4-19>9F o] AHEsity WA AAHoZ 2016 = 9o

N
™M

= IRS(increasing return

i=]
14

rulo

l

ol

F23E EA4¢l DRSE Hel 7|gdo] 87, F71sts= EA 2 IRSE e
W 71do] 470, vlEeAdo] gle AT FARaEEAHS S5t CRS9 7]
Jol /M= A AT 2017d = ZHz DRS7I o] 1070, IRS71 o] 2

7]
B z2elar CRS7F 87 71 o= wobs Qo 2018del= 242 DRS7IY
o] 771, IRS7Idel 470 183 CRS7F 9/l 71 o= wets|glon Fxb
g%}\éo] X-]X-] 7H/HE] 7—] O = Qoiq_

Z DMUY ESolxd& #4391 DMU 1, 4, 7, 10, 19, 204 71g& 3
CRSE fA38te tRo] dgt FAE&8 S 3] A=A FA3
Aoz BAFEQ wbde] DMU 2, 9, 11, 14, 17H 71¢& 3dzF &
glo] DRSE 1dlZ #Xg 3o Yehy A 5 FAGFEE Fo
oF 3= Aoz =EFHATE 18l DMU 182 20161 DRSS ot
20183l = CRSZ 7= 9tk DMU 391 71912 CRSolA DRSZ THA]
CRSZ, DMU 691 7]94& DRSolA IRSZ thA] DRSE, DMU 83 12+
IRSol4 DRS& thA] IRSE, DMU 5% CRSol4 IRSE tA] CRSE,
DMU 13¥H 71992 DRSolA CRSZ tiA] DRSZ, DMU 15¥ 71
IRSolA DRSZ vl IRSE, DMU 16¥H 7]¢1& IRSolA CRSE thA]

N

e

AN

rr

o
il
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Coll

-
e

&

53] DMU 1, 4, 7, 10, 19, 209

¥ CRSZ #A% Aoz F&d Adw" 7«32 84(TE), 5884

(PTE), 7FEE84(SE) 23} LA =EHo] 2 A9 AFE4

o] AlFAe] dFHATL & 5 AT

<E 4-19> 7R A 599 FREE
ol 2016 2017 2018
DMU A(CCR) RTS A(CCR) RTS A(CCR) RTS
DMU 1 1 CRS 1 CRS 1 CRS
DMU 2 0.162 DRS 0.090 DRS 0.049 DRS
DMU 3 1 CRS 0.473 DRS 1 CRS
DMU 4 1 CRS 1 CRS 1 CRS
DMU 5 1 CRS 2.037 IRS 1 CRS
DMU 6 0.109 DRS 1.588 IRS 0.184 DRS
DMU 7 1 CRS 1 CRS 1 CRS
DMU 8 1.351 IRS 0.633 DRS 2.340 IRS
DMU 9 0.055 DRS 0.072 DRS 0.019 DRS
DMU10 1 CRS 1 CRS 1 CRS
DMU11 0.096 DRS 0.436 DRS 0.221 DRS
DMU12 1.417 IRS 0.230 DRS 3.077 IRS
DMU13 0.449 DRS 1 CRS 0.112 DRS
DMU14 0.476 DRS 0.710 DRS 0.854 DRS
DMU15 1.042 IRS 0.237 DRS 1.625 IRS
DMU16 1.132 IRS 1 CRS 1.210 IRS
DMU17 0.047 DRS 0.054 DRS 0.048 DRS
DMU18 0.249 DRS 0.460 DRS 1 CRS
DMU19 1 CRS 1 CRS 1 CRS
DMU20 1 CRS 1 CRS 1 CRS
o 0.729 - 0.751 - 0.937 -
80

ion @ Kmou



13

L=

)
4 gkel @ CCR-I

Fol A 50

)

o
A 7} B

ﬂ

L=

o

pe
H
=

]

i

7
=

sk

1ol At H o wagke] ol

1}

7} 1170

of

Ze|

°

3l oF

4

g duiy Z&A4 02 ALE H3

J

A
a

)

= O
T84 B
&4 B2A
H
A

=N

A
fol m&E 2 o] gro] Wi )

°

4) CCR-I ¢ BBC-I
20184 7]3£56) CCR-I

(1) CCR-1 &

o] 2=

ol

N

7}

-
1

-

1

St

°

| ghol

_ZTI
)
—_

oy

I

—
fite)

4 Al Fat

o

=

A gkel ‘o] obd 11719] n|

Boz Awugn.

3

o

=

3

A},
4-20>7 2od &
%
]_

-
it

<

[e3]
2R

[e)

o

370 9]

w4 DMU 2
21.87%

AT
2H ¥ 16 7]
EEol T =

23 gk
=

o] A= ATt

o7

o

e

= 7

h5S

I
N

el
o
A

X
o}

N
N
N
iyl

G

au

o

2~
=5

=

09382 ==

}\o]

3

Ry

o
Ehy

¥l
7= 6.16%,

DMU 16

17 $lstel =

b, Bles &
o] /Ao AetE ).

AhE Q4

o

]
7 FYEs ol W

u}

™

3] o}

Ao 2 AN AT

-

1

B

o

3l oF

=R
81

M2 g

=
T

dHholdS 7791%

56) 20164, 2017 =k

A

Collection @ kmou



<¥E 4-20> CCR-I(ZFYANIFF)RY &4 FALMAE B2uz 4

(20183 71)
;g?ﬁfé% 584 S AR 2 E) %10l WS (%)
DMU 1 1
Sx2f 54.316 54.316 0 0.00%
RED: 35,662 35,662 0 0.00%
& 2] 5.076 5.076 0 0.00%
ET 62.240 62.240 0 0.00%
S of0! 3.966 3.966 0 0.00%
DMUZ 0.995
SZaf 11,531 11.469.13 8187|  —0.54%
EER; 8.029 7.985.92 13.077 | ~0.54%
R 1182 852 52 30048 | —27.87%
IES 13.031 13,031 0] 0.00%
%2/0] ! 1.435 1.435 0] 0.00%
DMU 3 i
Sx2 17,776 17,776 0 0.00%
RER: 32.037 32,037 0 0.00%
@ 2] 1,581 1,581 0 0.00%
ET 22.007 22,207 0 0.00%
S of0! 3.989 3.989 0 0.00%
DMUS 0.951
SZaf 47144 | 4485064 |  2.09336| -4.86%
EER; 82.675 | _ 78.653.21 2.021.79 |  —4.86%
R 1,063 1.011.29 51.71|  —4.86%
IES 48.939 48,939 0] 0.00%
EENE 1 851 5.696.74 3.80574 | 207.77%
DMUS 0.950
SZ2f 64.185 |  60.988.70 |  3.197.31| -4.98%
RED: 96.617 | 91.804.21 481280 | —4.98%
IR 5.334 5.068.30 26570 | —4.98%
ED 74.276 74276 0] 0.00%
EENE 5.874 |  12.634.30 6.76039 | 115.00%
DMUS 0.994
SZaf 18.503 | 18.400.42 10258 | —0.55%
EER; 14.837 | 14.754.74 8226|  —0.55%
R 1.277 1.069.92 780  —0.55%
IES 21.005 21.005 0] 0.00%
EENE 2.344 2.930.56 58656 | 25.02%
DMUT1 0.972
SZ2f 32.315 |  31.407.45 90755 |  —2.81%
EED; 43317 | 4210047 | 121654 | —2.81%
82
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oha2ell 3,034 2,948.79 —85.21 —2.81%

S 37,943 37,943 0 0.00%
0l 3,712 5,024.36 1,312.36 35.35%
DMU12 0.922
252t 75,834 69,947.30 -5,886.70 —7.76%
H=E 121,500 112,068.43 -9,431.57 —7.76%
oha2eldl 10,615 7,798.03 -2,816.97 —26.54%
= 86,335 86,335 0 0.00%
0l 1,004 12,522.77 11,518.77 999.90%
DMU13 0.942
252t 18,062 17,012.05 -1,049.95 -5.81%
Hd=gE 24,557 23,129.49 -1,427.51 -5.81%
ohaell 1,714 1,614.36 -99.64 -5.81%
S 20,584 20,584 0 0.00%
0l 1,925 2,749.06 824.06 42.81%
DMU14 0.999
252t 29,846 29,842.36 -3.64 -0.01%
Hd=g 63,481 55,009.67 —-8,471.33 -13.34%
ohaeldl 1,593 1,592.81 -0.19 -0.01%
S 34,869 34,869 0 0.00%
0l 4,548 5,295.02 747.02 16.43%
DMU15 0.850
252t 39,302 33,426.34 -5,875.66 -14.95%
Hd=g 84,389 71,772.82 -12,616.18 -14.95%
oha2ell 3,878 3,141.18 —736.82 -19.00%
e 42,062 42,062 0 0.00%
0l 1 7,770.01 7,769.01 999.90%
DMU16 0.938
252t 30,104 28,249.23 -1,854.77 —6.16%
Hd=gE 85,012 67,812.74 -17,199.26 —20.23%
oha2eldl 2,944 2,762.61 -181.39 —6.16%
S 35,718 35,718 0 0.00%
0l 3,788 6,739.18 2,951.18 77.91%
DMU17 0.982
252t 12,052 11,830.51 —221.49 -1.84%
Hd=g 17,475 17,153.85 -321.15 -1.84%
ohaeldl 1,138 1,117.09 —20.91 -1.84%
S 14,399 14,399 0 0.00%
0l 2,328 2,328 0 0.00%
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<E 4-21> BCC-I(FIAZFI)EE a&A FAHAAL Z83% &4

(20184 71%)
S=A
sg?ﬁé% e | TAmE=E) 2101 TNE (%)
DMU 1 1
e 54316 54316 0 0.00%
REE: 35.662 35.662 0 0.00%
eI 5.076 5.076 0 0.00%
B 62.040 62,040 0 0.00%
EERED 3.966 3.966 0 0.00%
DMU 3 1
Sz 17,776 17,776 0 0.00%
REE: 32.037 32.037 0 0.00%
IR 1.581 7,581 0 0.00%
TEE 22,007 52.007 0 0.00%
SRR 3,080 3,080 0 0.00%
DMUS 0.996
e 18.503 | 18.433.66 6934 | —0.37%
REED 14.837 | 14.781.40 5560 | —0.37%
I 1277 1.272.21 479 -0.37%
B 21.005 21.005 0l 0.00%
EERED 2344 2.404.70 8070 |  2.50%
DMUT 0.989
Sz 32315 31.947.55 36745 | —1.14%
REE: 13317 | 42.824.45 49256 | —1.14%
IR 3,034 2.999.50 3450 | —1.14%
= 37.943 37.943 0 0.00%
SRR 3,712 2114.58 20058 | 10.85%
DMUT3 0.942
Sz 18,062 | 17.021.38|  -1.04062| -5.76%
REE: 24557 | 23.142.18|  —1.414.82|  —5.76%
I 1714 1.615.25 “98.75 | —5.76%
B 20.584 20,584 0l 0.00%
EERED 1.025 3.064.78 1130.78 | 59.21%
DMUT5 0.902
Sz 39.302 | 3546007 |  -3.839.93 | <9.77%
REE: 84389 | 56.771.14| —27.617.86| —32.73%
IR 3.878 3.011.21 286679 | —22.35%
TEE 22,062 42,062 0l 0.00%
SRR 1 4.707.34 470634 | 999.90%
DMUT6 0.990
Sz 30.104 | 29.805.38 20862 | -0.99%
EEE: 85.012 | 48.924.17|  —36.087.83 | —42.45%
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DMU 1 AAte] 72 <3 4-26>3

<E 4-26> DMU 1 AA} 7199@ 3

(71 2020 549 €A
e EEEEE, e ETT
HYRS T popod | BEFMD | OWTMT) |
19844 185 20% 30,167 39,235 | °F 68591
2 ot 2l

0§, CLEANESE, =S X, &, | IDEMITSU, ITHOCHU, MITSUI,
=Q 3% | 83, 01438, 253518, LG, | MITSUBISHI, NEO CHEM,

MMFEUSE, AW, SK2RY, | SHOWA DENKO, SOJITZ,

SK Lub. S SUMITOMO, SHELL, TONENS

A AQsle & o)A (http://www.keoyoungship.cokr); A9 7 MALo] E(http://www.equasis.org), 2020.

61, A4 TR, AR, 2019, ppd8-23, ¥ = <E 2-2>; DART A& <&
DEA 423 & A3 rd, DEA CCR-1 283 BCC-1 B39 &&
4-27>3} o] HF T2 LEEro] HA o &4 ZEE O

oA edsts Aow 1 Ass Awsch

<¥ 4-27> DMU 1-DEA CCR-I, BCC-1 =¥ FA} A3
(7]13: 20184)

==
E%%éﬁ# s | FAREE) 210l TNE (%)

DMU 1 1

Szl 54316 | 54.316 0 0.00%

REE: 35662 | 35.662 0 0.00%

eI 5076 5076 0 0.00%

T 62.040 | 62,240 0 0.00%

EERED 3.966 | 3.966 0 0.00%

Ams B R <E 4-20>, <E 4-21>
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<¥E 4-30> DMU 3 XA} 7|14 @ 3

(71F: 2020 5€)
HdOsg - M=o
EEL - | B2
(=) | 2 H(=) (MT) | DWTMD | (201gu)
2000 4 4 65,171 109,083 | ©°F 43228
= U a2l
GS CALTEX, ZOI0IZ, 8P, EXXON-MOBILE,
F2 3% | LGas, 01488, gaas, | ooMITSY MITSUL
MHHD K22 Btal MITSUBISHI, SHELL,
= TOTAL, SUMITOMO S
SK Lub. 824 S -
SUMITOMO, SHELL, TONENS

A S AFER s, AAAE, 2019, pp.18~23, & 2-2>; DART A3 Q1&

DMU 3 71¥d¢] DEA
BCC-1 289 T84 gho] <&

o m&H ZREN £FsE

A3E Ay EH DEA CCR-1I 283
BE T2 =&Ho HA
A 3k Tk

<¥ 4-31> DMU 3-DEA CCR-I, BCC-1 238 EA} 2%

(7]13: 20184)

OMU g4 R _ oo
o/ AEHA o Tz SARBHESE) X0l HE S (%)
OMU 3 1
220} 17,776 17,776 0 0.00%
N 32,237 32,237 0 0.00%
o2 el 1,581 1,581 0 0.00%
=M 22 227 22,227 0 0.00%
EENE] 3,989 3,989 0 0.00%
Ag B =R HE 4-20>, <E 4-21>
TR ek 9 Fx g8 BEAANE <F 4-32>9 o] A
=
<¥ 4-32> DMU 3-DEA 2o d3 F99o ExR7&A
oAc 2016 2017 201 3
OMU AMCCR) | RTS | A(CCR) | RTS (CCR) | RTS (CCR) | RTS
OMU 3 1 CRS | 0.473 | DRS 1 CRS 1 CRS
Ag: B =R <F 419>
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A ERE S _ i[[ESe
Sl EEL
2018 2020 L) | DT, (20194)
19794 7H 8 70,195 120,318.3 | 2 48922l
=2 W a2
ZOAH0IZ, GS CALTEX BP, EXXON-MOBILE,
=2 3x= | LGEHE, 012318, 25358, IDEMITSU, ITHOCHU, MITSUI,
AN, SK22Y, &3, SOJITZ, SHEVRON,
SK Lub. Networks S SUMITOMO, SHELL, TOTALS

Zpg: A Ekel] 6 &H o] A (http://www.shmarine.co.kr), 2020. 6.15, 7AM; A FH3], AAAE,

2019, pp.18-23, ¥ =& <3 2-2>; DART A3 QA&

DMU 6 71919 DEA #AZ3Z 2w DEA CCR-1I E & ol A

59 A0S <F 4-34>9F 7o) AHsig

<¥ 4-34> DMU 6-DEA CCR-I1 23 &&A /MAZ &4

(7]13: 20184)

==
E%%éﬁ# s | FrEE) 2101 TNE (%)
DMU 6 0.951
Sz 47144 | 4485064 |  —2.003.36 |  —4.86%
REE: 82675 78.653.21 | —4.021.79|  —4.86%
o zol) 1.063 1.011.29 5171 —4.86%
TEE 48.939 48.939 0l 0.00%
51%019] 1,851 5.696.74 384574 | 207.77%
g Bo=E <GE 420>
Ao a&4 ZEENRE F8AE Fol7] A% A wekel st
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[ =]
<EE 1> 20179 AFABHRA
= 2&H2 0t =gt k22| HI = g0l
2Ot 1
=g 0.722 1
k22| HI 0.777 0.608 1
= 0.990 0.744 0.831 1
0l 0.637 0.711 0.602 0.711 1
<HEEZE 2> 20189 HTATATA
= 2&H2 0t =g k22| HI = g0l
2Ot 1
=g 0.737 1
k22| HI 0.745 0.630 1
= 0.996 0.748 0.784 1
0l 0.125 0.175 -0.075 0.169 1
<HE 3> CCR-IUFYAFH)EY 284 FA: Ex5z 24
(20161 71:)
DMU 2= - o =i
Eol/AEH A g 2 E AR (SE) X+OI NS (%)
DMU2 0.869
S0t 11,968 10,398.95 -1,569.05 -18.11%
=gt 18,337 15,932.94 -2,404.06 -13.11%
o 22|yl 1,149 998.36 -150.64 -18.11%
& 14,610 14,610 0 0.00%
FH0I 2,635 3,003.84 368.84 14.00%
DMUB 0.954
2SRt 32,213 30,724.55 -1,488.45 -4.62%
=gt 62,805 59,902.99 -2,902.01 -4.62%
o 22|yl 748 713.44 -34.56 -4.62%
& 36,529 36,529 0 0.00%
HH0l 4,710 7,035.71 2,325.71 49.38%
DMU8 0.901
2SRt 49,015 44,186.99 -4,828.01 -9.85%
=gt 96,617 87,100.16 -9,516.84 -9.85%
o 22|yl 5,064 4,565.19 -498.81 -9.85%
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= 64,801 64,801 0 0.00%

01 11,864 16,050.60 4,186.60 35.29%
DMU9 0.733

2520t 15,391 11,285.85 -4,105.15 —26.67%
Hd=g 14,837 10,879.62 -3,957.39 —26.67%

g2l 1,742 1,277.37 -464.63 —26.67%
= 15,992 15,992 0 0.00%

01N 1 2,665.99 2,664.99 999.90%
DMU11 0.949

2520t 25,789 24,461.89 -1,327.11 -5.15%
Hd=g 36,560 34,678.61 -1,881.39 -5.15%

ot 2ell 2,900 2,750.76 -149.26 -5.15%
= 35,193 35,193 0 0.00%
01N 7,645 7,645 0 0.00%
DMU12 0.904

2520t 76,053 68,788.56 —7,264.45 -9.55%
Hd=g 114,000 103,110.93 -10,889.07 -9.55%

ot 2ell 14,597 7,855.40 —6,741.60 —46.18%
= 100,764 100,764 0 0.00%
01N 11,256 21,595.03 10,339.03 91.85%
DMU13 0.963

2520t 14,692 14,150.01 -541.99 -3.69%
d=g 28,006 26,972.85 -1,033.15 -3.69%

ot 2ell 3,543 1,593.45 -1,949.55 —55.03%
= 21,128 21,128 0 0.00%
01N 4,035 5,224.66 1,189.66 29.48%
DMU14 0.977

2520t 23,032 22,500.94 -531.06 —2.31%
d=g 49,254 48,118.33 -1,135.67 —2.31%

ot 2ell 1,387 1,355.02 -31.98 —2.31%
= 29,971 29,971 0 0.00%
01N 6,694 7,120.25 426.25 6.37%
DMU15 0.859

2520t 40,169 34,516.99 -5,652.01 -14.07%
Hd=g 74,469 63,990.78 -10,478.22 -14.07%

ot 2ell 4,515 3,879.71 -635.29 -14.07%
= 51,364 51,364 0 0.00%
01N 7,822 12,476.18 4,654.18 59.50%
DMU16 0.905

2520t 16,965 15,353.48 -1,611.52 -9.50%
Hd=g 64,439 52,775.75 -11,663.25 -18.10%

ot 2ell 1,880 1,637.49 —242.51 -12.90%
= 24,559 24,559 0 0.00%

117

Collection @ kmou



01 6,856 8,861.26 2,005.26 29.25%
DMU17 0.855

2520t 13,778 11,776.97 —-2,001.03 -14.52%
H=¢E 17,071 14,591.72 —-2,479.28 -14.52%

ot 2ell 1,190 1,017.17 -172.83 -14.52%
= 15,869 15,869 0 0.00%
01N 2,043 2,725.18 682.18 33.39%
DMU18 0.858

2520t 4,974 4,268.64 -705.36 -14.18%
Hd=g 14,298 12,270.40 -2,027.60 -14.18%

g2l 754 464.61 —-289.39 -38.38%
W= 6,661 6,661 0 0.00%
A0 2,075 2,137.41 62.41 3.01%

<HEE 4> CCR-I(FRAFH)EEF & &A FAE FXH £4
017

==
Eg/DA_'\fétﬂ il ane | FAREm 2101 TNE (%)
DMU2 0.863
e 10.374 895575 | —1.418.25| -13.67%
REE: 8,020 6.93134|  —1.007.66 | -13.67%
FITEITY] 1.480 1.036.69 “443.31 | =29.95%
T 12,602 12,602 ol 0.00%
S60/0] 1411 R ol 0.00%
DMU3 0.916
e 0722 | 18.97251| 174949 |  -8.44%
REE: 60641 | 40323.86 | 2031714 | -33.50%
IR 1,580 1.446.61 13330 | -8.44%
= 55.308 25.308 ol 0.00%
SRR 3.668 3.668 ol 0.00%
DMUS 0.751
Sza) 33.130 | 2489112  —8.047.88 | -24.89%
REE: 32.896 | 19.842.82 | —13.053.18 | -39.68%
FITEITY] 6.747 2901.04 |  —3.845.96 | =57.00%
T 39.979 39.979 ol 0.00%
EERED 756 3.033.12 SaTT 12| 327.66%
DMUB 0.980
e 33.603 | 33.011.23 68177 —2.00%
REE: 62.805 | 5619555 |  —6.609.45 | =10.52%
TN 864 846,50 1748 —2.02%
= 37.482 37.482 ol 0.00%
SRR 3.580 3.607.77 877 1.08%
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DMU8 0.811

2520t 54,627 44,327.59 -10,299.41 -18.85%
d=g 96,617 52,301.57 -44,315.43 —45.87%

g2l 4,941 4,009.42 -931.58 -18.85%
= 64,833 64,833 0 0.00%

01 5,928 5,928 0 0.00%
DMU9 0.831

2520t 14,147 11,751.25 —2,395.75 -16.93%
d=g 14,837 12,324.40 -2,512.60 -16.93%

ot 2ell 1,406 1,167.90 —238.10 -16.93%
= 16,639 16,639 0 0.00%

01N 1,748 1,748 0 0.00%
DMU11 0.741

2520t 34,058 25,229.15 -8,828.85 —25.92%
d=¢ 43,317 28,324.66 -14,992.34 —-34.61%

g2l 2,856 2,115.64 -740.36 —25.92%
= 36,251 36,251 0 0.00%
01N 1 3,095.60 3,094.60 999.90%
DMU12 0.790

2520t 76,893 60,713.93 -16,179.07 —21.04%
d=g 114,001 62,359.37 -51,641.63 -45.30%

ot 2ell 11,740 7,186.47 —4,553.53 —-38.79%
= 97,055 97,055 0 0.00%
01N 9,085 9,085 0 0.00%
DMU14 0.900

2520t 25,721 23,151.46 —2,569.54 -9.99%
Hd=g 63,481 39,324.43 —24,156.57 —-38.05%

2|l 1,572 1,414.97 -157.04 -9.99%
= 29,985 29,985 0 0.00%
01N 3,356 3,356 0 0.00%
DMU15 0.765

2520t 40,109 30,691.07 -9,417.93 —23.48%
Hd=g 64,243 28,928.63 -35,314.37 -54.97%

ot 2ell 4,089 3,128.87 -960.13 —23.48%
= 46,974 46,974 0 0.00%
01N 3,439 3,887.90 448.90 13.05%
DMU17 0.828

2520t 12,375 10,251.79 -2,123.21 —-17.16%
Hd=g 17,070 14,141.26 —2,928.74 -17.16%

2|l 1,384 1,146.54 —237.46 -17.16%
= 14,990 14,990 0 0.00%
A0 1,894 1,894 0 0.00%
DMU18 0.680
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2520t 8,272 5,622.75 -2,649.25 -32.03%
H=¢E 27,133 4,482.37 —-22,650.63 -83.48%

o 22l 990 655.33 -334.67 -33.81%
= 9,031 9,031 0 0.00%

A0 254 730.34 476.34 187.54%

<HEZ 5> BCC-I(FAAZFH)EY 5&4

A BEG 24

(20161

|

TN Qjﬁé EARHSE) ol M B (%)
DMU2 0.893
S=2} 11,968 10,687.10 2128090 | -10.70%
REE: 18,337 16,374.44 2196256 | -10.70%
o el 1,149 1,026.03 —122.97 | -10.70%
LD 14,610 14,610 0 0.00%
EENE 2635 3,192.14 55714 |  21.14%
DMUS 0.744
Sz} 15,391 11,448.91 23.942.09 | -2561%
REE: 14,837 11,036.81 23,800.19 | -25.61%
o el 1,742 1,095.82 —446.18 | -25.61%
L 15,992 15,992 0 0.00%
EENE i 2 764.47 276347 | 999.90%
DMU11 0.977
S =2} 25,789 25,207.70 258130 | -2.25%
REE 36,560 35,735.92 —824.08 | -2.25%
o el 2,900 2.613.67 —286.33| -9.87%
LD 35,193 35,19 0 0.00%
EENE 7,645 8,187.27 54207 7.09%
DMU13 0.969
S =2} 14,692 14,236.78 45522 | -3.10%
REE: 28,006 27,138.26 ~867.74| -3.10%
o el 3,543 1,580.98 ~1,962.02 | -55.38%
L 21128 21128 0 0.00%
EENE 4,035 5,301.69 126669 | 31.39%
DMU15 0.944
Sz27} 40,169 37,931.84 223716 | -557%
REE 74,469 70,321.55 414745 | -557%
o el 4,515 4,263 .54 05146 | -557%
LD 51,364 51,364 0 0.00%
EENE 7.822 10,310.62 048862 | 31.82%
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DMU16 0.937

2520t 16,965 15,891.11 -1,073.89 —6.33%
d=g 64,439 49,659.22 —-14,779.78 —22.94%

g2l 1,880 1,760.99 -119.00 —6.33%
= 24,559 24,559 0 0.00%
01 6,856 8,048.89 1,192.89 17.40%
DMU17 0.870

2520t 13,778 11,985.52 -1,792.48 -13.01%
d=g 17,071 14,850.11 -2,220.89 -13.01%

ot 2ell 1,190 1,035.18 -154.82 -13.01%
= 15,869 15,869 0 0.00%
01N 2,043 2,846.36 803.36 39.32%
DMU18 0.953

2520t 4,974 4,741.85 —-232.15 —-4.67%
Hd=g 14,298 9,129.14 -5,168.86 -36.15%

g2l 754 718.81 -35.19 —-4.67%
= 6,661 6,661 0 0.00%
01N 2,075 2,342.34 267.34 12.88%

<HE 6> BCC-I(FAAZFHEY 5&4

A BEG BA

(20173 71%)
=
Eg/DA_'\fétﬂ L] aae | EAR=E) 210l TNE (%)
DMU3 0.920
e 20.722 | 19.06451 |  —1.65749| -8.00%
REE: 60.641 | 41.38450| —19.056.41 | —31.75%
IR 1,580 1.453.62 126,38 | -8.00%
= 55,308 25.308 0l 0.00%
SRR 3.668 3.668 0l 0.00%
DMUS 0.895
e 33.139 | 29.643.76 |  —3.49524| —10.55%
REE: 32.806 | 29.426.39 |  —3.469.61 | —10.55%
FITEITY] 6.747 370652 | —3.020.48 | —44.77%
T 39.979 39.979 0l 0.00%
EERED 756 4.029.43 307343 | 432.99%
DMUS 0.991
Sag) 54.627 | 54.109.24 51776 | -0.95%
REE 96.617 | 47.548.17| —49.068.88 | —50.79%
IR 4.941 489417 4683 | —0.95%
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= 64,833 64,833 0 0.00%
01 5,928 6,493.09 565.09 9.53%
DMU9 0.843

2520t 14,147 11,931.22 -2,215.78 -15.66%
Hd=g 14,837 12,513.15 —2,323.86 —-15.66%

g2l 1,406 1,185.78 —220.22 -15.66%
= 16,639 16,639 0 0.00%
01N 1,748 1,748 0 0.00%
DMU11 0.827

2520t 34,058 28,150.32 -5,907.68 -17.35%
Hd=g 43,317 35,803.26 -7,513.74 -17.35%

ot 2ell 2,856 2,360.60 -495.40 -17.35%
= 36,251 36,251 0 0.00%

01N 1 4,439.87 4,438.87 999.90%
DMU14 0.921

2520t 25,721 25,721 23,681.87 | —-2039.131
Hd=g 63,481 63,481 40,420.20 —-23060.8

ot 2ell 1,572 1,572 1,447.37 | -124.6263
= 29,985 29,985 29,985 0

01N 3,356 3,356 3,356 0
DMU15 0.912

2520t 40,109 36,563.92 -3,545.08 —-8.84%
d=g 64,243 52,338.187 -11,904.81 -18.53%

ot 2ell 4,089 3,727.589 —-361.411 —-8.84%
= 46,974 46,974 0 0.00%

01N 3,439 7,345.9398 3,906.9398 113.61%
DMU17 0.843

2520t 12,375 10,433.072 -1,941.93 -15.69%
d=g 17,070 14,391.32 —2,678.68 -15.69%

ot 2ell 1,384 1,166.82 —-217.18 -15.69%
= 14,990 14,990 0 0.00%

01N 1,894 1,894 0 0.00%
DMU18 0.824

2520t 8,272 6,819.84 -1,452.16 -17.56%
H=¢ 27,133 10,115.11 -17,017.89 —62.72%

g2l 990 816.20 -173.80 -17.56%
= 9,031 9,031 0 0.00%

01N 254 1,416.00 1,162.00 457.48%

122

Collection @ kmou



DMU A- I=3<(3)

‘AIaed HIV dHe &4

CEIE E

—

.z—o

o

Al

A3tk (0il &

“$-2]uhe}

Aol

9

pzs

L
T:JJ—O

SR ER

B =2 J3J"HF
Chemical) <

PR

<

7N Qe ¥

ofeliE3} 71Ate)

ol
=

FATe] B4

o

Tor

29

g8, I LAl CEO miz

Az

ox

™

=l
fite)

73

</
B!
i
el
&

Hr

)

—
fite)
=r

ol

Mo
e

olo] 21A4|7] 9 =

W 2047

AolH,

=
-

7}

=
[e)

o a7 WA e =
AL AAsE ) EEF7F ASHEA 2ol o

kv
i

groll whet A f-2skAls

TE AL lom ®FME Al e o

&

ox

™

—
fite)

o]
Gl

el

jgase]

(DART)ll 20161 ~2018 3] 7]7kA] 3d3be] AR A 7F gAl | 2070

] 1l

=
=

AF-Qa 47k A2 170

-
1

AR EN

)

d

Nl

123

Collection @ kmou



gl

7

Y &e [EAH A3BzMY B3I &+

?:51_

bol Aol W

S

m -

A Mg lolv,

T AEET A2F

el

Tor

2020 05€

o

Abel A

=

Az
=

M
NE
F
el
M

Tor

‘._mo

ﬁo
o

==
"o

Tor

0
ﬁo
of
"o

o
Tor

=

Tor

0
"o

)
4
<

+
g

010-4555-9742

- 010-8216-8532

SEEE

dkryoo@kmou.ac . kr

Email: gsm@gsmzodiac.com

124

Collection @ kmou



%0

il

p—

0
~

i
olo

=)
%o %™
o u il
7 e
o = m &
M 0
ﬂ_‘uﬂ t e
0z L
K 3
> w0 70
Lo MU E
o T
D X A.._ )
] T L0
ol Ay
M = m e %: |
pt SHIETE
1R
5% oo =
s
T mm & %
e = IR~ B R F
i X o o MJ
Jl ~X o ._I*_ol ~
FER

3A17] g,

=
=

del ool * V7

I

b A

fite)

7o

HA A Sl

)

w7l

Hota

A

0
]
Lt
ayl
a1}

4+
£l

=)

4+
Bl
ol
wk

al

F3)
Eo

I
e

T |

II__LL

go @ gl
g0 F 4 &t
K B 4 a1
okl &0
oW kb0
i & T
- I VI TR
Fomod <o
2| )
F o K T
gl NH E

125




(e
" o=
t R plo I -
wow| = g q
z 2 Euﬂo =) A
=_=| =5| = s &3
— T — ) © 1_
A o = X Ho s
o [EEE| 3% 2| es :
i foelid IO B B 8|2
do | ME o K X T B = Sl I =
= | o Sy I | I R -l R A I
] I M R ] Flo|*z
W S o N e SO R o B 5| ® il I
o A S I~ e N B Pl | B TR s
g SE(Fw | @ | R | X F | we
< e | = 7 | ™ ( TR
“% &O ) ~o UAI‘_ ‘_mwa dl = m_x a :.L Eo :
| = I fa i > 6N s o| i - -
of T T go  ° Ho Mmﬂ 3 = o i° ~ el i
e oe [Toalm | Po |lar| @ | ® | |58
mm (I I Tl I B R0 = mm oy ., wm e
Bl el Bet| w | wk |Ow| B | w [ W |
r —_—
., = a o
slT | 2| = | =52 | = 5 S i I
AR IR IR
Tl = e e | e | TR R
~ _ o | o | %@
T =3 (I 3§ ==
of) o T B ) _ =
N T e & : &

126

ion @ kmou

I
1

Collect



C. d95&4

Collection @ kmou

127

C-1. DEA CCR-FUAFH T EW 7F4 sl A
AA BAFE FASEA FYRE HAas
DMU s24 = /o
Sol/aEpA a Tz SARHEE) xtol M E(%)
DMU A 0.855
2520t 33,873 28,956.06 | —4,916.9395 ~14.52%
XA 34,172 22,579.807 | -11,592.193 -33.92%
o 2|l 3,811 3,129.9466 | -681.05337 -17.87%
B 40,243 40,243 0 0.00%
EENE 5,481 5,481 0 0.00%
WA gek=> 1. &39S 14.52% d7
2. =24k 33.92% A7
3. AN = 1787% A7
C-2. DEA BCC-F4AFd =427k 7H4 3ol A]
AA FYH| o2 Ak Hd s
DMU 524 - E /e
Sol/aEBA a na SN E) xtol M E(%)
DMU A 0.858
2520} 33,873 29,078.119 | —4,794.8808 -14.16%
XA 34,17 22,497.935 | —11,674.065 -34.16%
ok 2|y 3,811 3,254.736 —556.26427 -14.60%
B 40,243 40,243 0 0.00%
EENE 5,481 5,859.277 378.27678 6.90%
WA gek=> 1. &5 97HE 14.16% d7
2. =AAHS 34.16% A7t
3. T #WH = 1460% H7H
4. 9doldE 690%
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