creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804:21028-200000105228

A Study on Business Cycles and Efficiency

of the Marine logistics Industry in Korea

]

o

gyl

8

2018

P
0

—

~H



A4 F 4 A @
9 4 =98 @
fd AFEd @
94 d=E @
949 dIzF @

20183 69 22¢

aa gt vhste

Collection @ kmou



g2zt it

853 v

TERYF vi

Abstract ix
Al1g AN E

11 GFHIA G B ittt ssssssssssssns e 1

1.2 SITFHFH Hl SLAJ et 3

A 2 A AT HLERAYY BY FAAT

2.1 TAT] Q] TP creeveeereeenenten bt e s 5
2.2 FSAF Q] TP crerrneeinie 6
2.2.1 3] 2 O] A O] e 6
2.2.2 S SAFA O] B A o 8
2.3 U 27142 7] YOl 11
2.4 &Y FBF W AT 16
2.4.1 AA &Y ZBF T A 16
242 ZU &Y FBF W AT 23

A 3 o1EH w7

3.1 AFEZEFELA(DEA) wvererrerererereererrmessetsmntasenttst et 2
3.1.1 CCRELE] eereervemmemseenmetentent et 2
3.1.2 BOCELE] reervrerrrerernerrenneettete sttt 27
3.2 Malmqusit A AEA Z] G2 MPLesereesererseremsermmsmsmsiss e, 28
A 43 A7
4] B L AFSHEH GO A A e 30
— -

Collection @ kmou



412 EQ @ AZWSETE A AT 31
4.2 AT T ZFEZZ HFH e 32

51 B9 2 A2 MZm Tl F) ZEA Treeereererreeeee 34
5.2 FHEA] EAPZ T oo 36
5.2.1 FEA] BLA] oo 36
5.2.2 TFEE] Z20] BELA].iivniniiiiiisisniiisiiissinititsssssnstssssssssnssssns e 55
5.3 Malmquist Productivity Index EAJZ T e 62
5.4 EEAAA QG HA ottt 79
5.4.1 G Y] AE cevvreriiiiratiosiissiisiissinsusstinsinossssssasstssssessssnsstsssssse 79
5.4.2 BIZRTE AFTFTEA] -evurerereesrersesreestesiestesienntetetent s 81
54.3 2R 29 EAEAIMN oo e e 82
A67F4dE
6.1 A7 A3 0 oF UL ASp g T 86
6.2 AT 3HA L TFE A EHETE ittt 92
F1Ed
Bt LR P P S S S T P 94
Q) T T D euereernrene ettt 97
— i -

Collection @ kmou



(. 2-1D0 AZH G| ST B eevrererrerremerese st 18
CE 2-2> FYAAFL] AZH FEAJ(2015) vvreervrreeenmmemsmreeiieeiice 23
(E 2-3) 98 U s &A AL Og%l/;‘__]xj‘ .................................................... 25
CGE 4D 82719 #d HadTo] AAR EQYAHE W 31
CE 4-2) 7)1 QY] AATEU AT rrrerrrrrrerersemiiiii 33
(E 5-1> BEQ @ A=w0] 7] 2B A ZH2008~20171d) wereererererereeeeneens 35
{E 5-20 IMF o)A 397142 7]1&E 84 198813 ~19971 «rvvervvrvvvennennns 37
{E 5-3) IMF o] 397142 7]&E 8A): 199813 ~20071 «rverrerrervenuenens 38
<E 5 229 897 olF dl+714ge 7«& &4 20083~2017 -+ 39
<E 5-5> IMF o]d 27199 «=7]1E8EA4: 198813 ~19971d eevereenernenereene 41
<E 5-6> IMF o]F dl27]1de] «r]Ea &4 19981d~20071 -verererererenenene 42
<& 5- 229 F§97] o1F dle71de &7leas4d: 20083~2017'd 43
(E 5-8) IMF o)A S 7]Ae] TFRE A 198813 ~19971 -roevvrervrvrnennns 45
(E 5-9> IMF o]3& 3971l FEE 84 19981 ~20071 -rververrvrvesuenens 46
<E 5-10> 229 F8H7] ol 7| FE8E4: 20081~20173 -~ 47
CE 5-110 3197199 71EE A Bl 1988K~20171 eeeeeeememermeneeeeenns 53
{<E 5-1> gﬂ_‘?__ 7]%1_0/] _/,:%tg 3 %/g =1 A T,‘:_L/\j'gy,]_ ................................. 54
<E 5-13> IMF o] s &71go] FRo] &4 19883~19971d oevevemeere 96
<E 5-14> IMF o] % s &71g2] FEo] &4 199813~20071 -oveerereee o7
CE 515> 22W F97] o1F sferde) re] ol 20081d-2017d- 58
CE 5-160 A5 FHOY Zm0)B Al QO 60
CF 5-170 7171 TFHO] SR EA] Q OF it 61
<E 5-18> IMF o] A 337199 MPL 1988%d~19971d cveeeeerererernninnnnnnnnnnnnnnn, 64
<E 5-19 IMF o]& 327199 MPL 19983 ~2007 T soeeerererrrersrrernnnnnnnnnnnnnn, 65
CE 5-20> Z2¥ 2497] o]% <719 MPL 200813~2017 -vvvvvveerees 66

— il —

Collection @ kmou



<E 5-21> IMF ©o]A 3]-&71242] TECE 19881 d~199713 eeeevrrerrrnermnmnernnnnennnnne 67
{E 5-22> IMF 0|3 3-&7199] TECLE 1998\ ~20071d soeevvrrerererrrerssirnrnrnnnuns 68
(E 5-23 224 ZF¢Y7) olF 3714 TECE 20081 3~20171d veveveeene 69
{E 5-24> IMF o] & 3|-&7192] TCL: 19884 ~199713 rreeeernrrereerecnneneinnnnennnns 70
{E 5-25> IMF o]3& 3-&7192] TCL: 19984 ~200713 rreeerrrrrrrrerresrnraerasinnnnenns 71
(E 5-260 228 ZF¢Y 7] olF a7 TCL 20083 ~2017'd +evevereres 72
<E 5-27> IMF ©|H 32714 &E&A4Hs} A4l 19881 d~1997d -+ 73

T FerIde EEAANE A ua 1998d~2007 oo 73

<% 5-28> IMF o]%

CE 5-20> 228 F897] o|F sher1e] TeAdwEl Xl 20089-2017d- 73
<E 5-300 371 7199 £ TS AU I ceeerereerennereennnnen 74
CE 5310 U3 2 Q)2 AWM F] B A e 80
CE 5-30 A4 Z2AKQ T8 W 7 ATEA 31
CE 533 DAEALHL o] &7 AHQURA: 7S T A oo 83
CGE 530> LAEARHLS o] 85 AHAABM SIS HEA e 84
<E 5-350 7 AHGHEHE o] AAQQNBA: FFH GG A weerrrreerrnnennnns 85
— iy -

Collection @ kmou



A 2-1D AA U U] FUFESEE H D ceeeeerreemereesrieeie i 11
KA 2-2> AIA D ZU] A BEEE B Do 12
<A 2-3> U ARFE R W B QA T e 13
<A 2-4> AAFA AHEFEFH HFH] oo 13
KA 2-50 AT LA F cerrerrerrrnenre e 14
Y 2-6> ZUQ] AL AL ELA H]Grererererereresrensrsnssmsesiesisieisiseeas 15
KA 2-7> U9 A9 AALS] mfZ M QO] Q) F e 15
< 2-8> M L A OJLAl L et 16
<A 2-9> M A D BIF]AL Q0] e 17
{2 2-100 AAIG SES BT ABETE i 18
< 2-11D AAARAAGET - SB T8 it 19
B 2-120 A AN SESTFT ABTF H)TL rereerrnneeeennieiniiiiin, 20
<8 2-13> BTN AFEFE D O ettt 21
<A 2-14)> BAA ATFET Bl QLI Freerereriinerenrreereree 21
<8 2-15> A o)A AlTFEZE H O T BE e 29
<18 2-16> ZUa]-SAFY] AE Y TAI(20151)weveeerereermmmemereeenneeaes 24
<A 5-1D 312 7]GE G LAY A rrrrrrrrererrreeeerit 48
A 5-2> 301 EEA A e 53
KAY 5-3> 71 G FE.A HBLY] ZAl] crerereeee, 75
S

Collection @ kmou



714el AF

[e)

7194 % 30

[e)

RLN

157 &

=

AANG S
ZFE Q%

A9 s
= Foieta vetel

Bl A

S

}

k)
“

SRR

[e)

1988\ d B 2017 7kA] =] 3i

= 1Y

L —

)

°

AT

=
7F EA

o

]
i

R,

-

|
o

H

3]

A

[e)

=

~1997d

SH T 19881 %

S

o= IMFH<Ql 1988

Q1 1998 3~20073 = F+ WA 71zt 22Y 5§

R CEDCE L
20083~2017dS Al WA 7|tew AHA

B 20073712 30d%F =u} 1570 sl 714 e 7]

==
i

)}

=0
=

| =

F ot 30 7]

°

= O [e)
TREESAHS 24

A 713k, IMFo]

al

oF

ke
T

ST

S

b fFEob 2 A9 e

st 7170 BEAS W

S

)}

FA2, w2

d4e

o

=

b7t
7 2

oy
i

74 T

Kol
| .

- vi

N, IMF # 71319 7]
IMF o)A R} 7|

3]

A

Collection @ kmou

2ok 5 Qe



R, S B S S I - R T = 5 o = B T o
ﬂ%ﬂ%%ﬂﬂmwﬁg%ﬁﬂ or or T, "R
_wToﬁEWu%iﬂon/m.,m«%zﬂf@frmw ??ﬁ%ﬂ )
mox & W o WS o T Ela I T ° = L g &
= Voo oe Y og N Ao om TE oo S o 2= 2
- o Mmooy o <0 TR = TF g
Erime Pt w7 LR oo EH T T
N 3R é oo o = B o N 1M 3 = %% 9
o Mo T M 3 i S R N = = Tr 3 ERCHRcARe
i AR T - o T T - vaaww
STy aifsfaiIcE. cdma RED:
TO i X T o 9 on S - =
st igzofcrecafl@rid C2LE
L RO o\ B S 3
oo g SN W 2 Ao o L:.nf.uﬂv oo o M
P mEE s g R pre sl ZIFG
o o TR | A il SO S o] o o
p&%%WmuTﬂ__%%%mw%ﬂﬂ mem.w_/ T o5 o B
ogqﬂliﬂ%]‘lﬂo_/ T AR R .SLLP,HL‘UMOEHU‘W.L‘DI
_E Hl .AT_ _.E O# N 0 O_UE oF E_E = R o_u.c iy O ]X_M 3 B __ﬁ O#
RS ERE IS S E LR SRS
- o 0 ~ T ' lary
Ko I T2 RE g PEs s e R E
WErT TSR B PN gE BPEE L A WG o
: EAOT S . P
gl__%.o_hﬁimum«;ewumﬂwr - - S Y
o T 2 e ~ %0 N B o, R T ulr + xS of TR
= o ° B G . ﬂa«%#m_g% T RN o m B O
© F — B o I Moo 5 5 D — o4 BT o= o
. N B R X g oF ol o oy o Lo oz P 5%
Oo_‘_mﬂéo__&io»qul.me%od; e X XL g o ﬂiO
o ~o N ,:,._‘Ui .A,lx e Ss‘m_/,.WEMﬁul
Moo oo X0 pl 4k o) > o o R o2 £ ik
N ooy M — " o = X & " W omS o - N — M
2 asFraelTareg ™ J¥ETT L NUOS
Mg_EmHOJ s o] T o ° Howr wr or X0 o] T E
R N T B R - SR AN oo b NoRow o
~ Mok &= oo ooy o =N o S %) - TR e &
.Q.E .AT_ - N - _I_H = _E ﬂu_mE o ﬁL N _E wﬂ o o o) [a e wﬂ e W
N H 7 o B 7 o) 1R of h ~ ~ M8 = 7oy
B R T o NN BT NT N No No 1= %o B0 )

10d

L —

)

MPI, TECI, TCI

s
a

ol
5.365% wj|

| —

)

- vil —

TCIo] At}
dlem, MPI 7-$ 081W~09 o

e BT

(o]

.

A

il

o

98 d~00d ¥ 02@~13ydo= 1v|Fto &
y

Collection @ kmou

39



&

AR, =
27 9
o] o] Ao}

Pl oh@ %At

0

pi)
ﬁo
fon
i
)

[}
A

al

AAR oz 2A5

A =

L
=

9
pal

1},

9
pal

b,

AAH o= #HT

nd

op

o

=

Atk A

O o
= A

HA|

__OL
o|J

(N
ojp
)

B
)

o

uze)
iiin

0

od

o

o

ol
i
=

M_wwo

o

— viil —

2 H

KEY WORDS: DEA, Malmquist productivity index, Business cycles, Efficiency

Collection @ kmou



A Study on Business Cycles and Efficiency

of the Marine logistics Industry in Korea

Kim, Young-Deuk

Department of Economy and Industry
Graduate School of
Korea Maritime and Ocean University

Abstract

This study was conducted on marine logistics companies with corporate
data accumulated for 30 years from 1988 to 2017, and 15 marine logistics
companies were selected as the final subjects. The input and output
variables of this study used to analyze efficiency of the marine logistics
companies were based on financial data of the companies. The input
variables included the number of employees, total asset and selling and
administrative expense, and the output variables were sales and operating
profit. Technical efficiency, pure technical efficiency and scale efficiency of
the 15 Korean marine logistics companies for 30 years from 1988 to 2017
were analyzed. The period of 30 years was divided into three periods: The
first period before the IMF crisis from 1988 to 1997; the second period
after the IMF crisis from 1998 to 2007; and the third period after the
global financial crisis from 2008 to 2017. Furthermore, efficiencies were
compared by dividing the companies according to size based on the number
of employees, total asset and sales. The analysis results can be summarized

as shown below.

_iX_
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First, most of marine logistics companies showed low technical efficiency
below 0.6 in the period before the IMF. Technical efficiency was mostly
increased after the IMF. Efficiency of many companies increased further in
the period after the global financial crisis. As for pure technical efficiency,
most of marine logistics companies showed low pure technical efficiency
below 0.6 in the period before the IMF. Pure technical efficiency after the
IMF was mostly increased compared to the period before the IMF. Pure
technical efficiency of many companies increased further after the global
financial crisis. Lastly, most of marine logistics companies showed relatively
high scale efficiency of 0.7 or above. Scale efficiency was mostly increased
after the IMF. Scale efficiency of many companies increased after the
global financial crisis from 2008 to 2017, with most of them showing
efficiency of 0.9 or above. As such, efficiency of the marine logistics
companies increased after the IMF and global financial crisis. The marine
logistics companies were divided according to the number of employees,
total asset and sales. In terms of employees and sales, companies with
relatively large size showed higher technical efficiency. Companies with
small size showed higher pure technical efficiency. For scale efficiency,

efficiency of companies with small size was higher.

Second, for the distribution of the return to scale in each year, the
largest number of companies had increasing returns to scale (IRS) before
the IMF. Although the largest number of companies had increasing returns
to scale (IRS) after the IMF, the number of companies with constant
returns to scale (CRS) and decreasing returns to scale (DRS) after the

global financial crisis.

Third, looking at changes of efficiency of the marine logistics companies
in each period, MPI, TECI and TCI exceeded 1 on average before the IMF.
MPI was dropped below 1 from 1992 to 1995, and the cause of this change
was in TCL. Average MPI and TCI were above 1 but TECI was below 1
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after the IMF. MPI was dropped below 1 from 1998 to 2000 and from 2002
to 2013. This change was also caused by TCI. Average MPI, TECI and TCI
were above 1 for 10 years after the global financial crisis. MPI showed

extremely large efficiency change of 5.365 from 2008 to 2009.

Fourth, the fixed-effect model was used to find the factors affecting
efficiency. Labor cost per capita, economic growth rate and unemployment
rate had a significant effect on technical efficiency. Equity ratio, debt ratio,
labor cost per capita, economic growth rate and unemployment rate had a

significant effect on pure technical efficiency and scale efficiency.
The policy implications of this study are as follows.

First, in order for the domestic maritime industry to be competitive and
sustainable, and to gain a competitive advantage, investment in eco-friendly

areas that are being promoted globally must be made.

Second, in order for domestic shipping companies to strengthen their
competitiveness in the marine transportation and logistics sector in the
international market, the government should provide support through policy

financial institutions smoothly.

Third, in order to enhance the competitiveness of the maritime industry
and increase the efficiency of operation, it is necessary to expand
professional manpower, and to nurture and manage maritime expert

manpower systematically.

The limitations of this study are as follows. First, efficiency and
efficiency change can differ according to the input and output variables.
For more accurate measurement of efficiency, it needs to be complemented
by considering qualitative evaluations such as management evaluation.
Second, the time-series fixed-effect model could not be used to analyze the

determinants. It would be necessary to apply the time-series fixed-effect

_Xi_
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model or two-way fixed-effect model while exploring the internal
environmental variables in future studies. Third, efficiency analysis should
be carried out in greater details by classifying the target companies into
coastal shipping and ocean shipping to find ways of increasing

competitiveness of marine logistics companies.

KEY WORDS: DEA, Malmquist productivity index, Business cycles, Efficiency

- Xil —

Collection @ kmou



AlAAE

Zvto g2 ¥4

9 7t AR

TE AE

o

o

(o

{
oy

L

mo
g
A

—_—

0

ol U7} LT,

ol

—
o

oy
o
3r

A

| —
)

Bl

&

AzdH FE5d<= A

| —
) B

Holtd. A

of itk IT 71« &

}

fr
-

A&

=
—

A1

)|

A

L3 A

0

F AFERR] A

Sl
yul

| —
)

15014

0

3
B

it

op

)
i

T
M
oju

B

oy
o
3r

o

[y
o

stE9] o]F HAFHo=w

| —
) Y

Ar 2 Ay Ho

4o
of

il
sl
To

el

| A A7 Al <]

]

~

Y
X
=8 3], 2010, 20093 F=AxH.

Collection @ kmou



A5 ol N8t & 4 AT,
2 AeER/GE SFe] T Aus a7 dgatn, A AAelA
e AeERds A4e A8 Az A% A A9k shn AAHL %

Zasit. =, 9 4 Wl HS3Ho= tsste FIYHAE

[

o K

FARE sof T} A

o g@ o M
fu
_|>_‘
s

oy
2 oo
fu N H
2y

=
i
x> TN
N
2 12
=
Qe
>
ol
[o
of
e}
0
o2
e
oz
% o
b
r
td
o =
o
r
0
)
N -lu:
o rr

(b
N

Lo
oX,
)
flo
N
(o
ok
ik
ko
oX
e
2
N
i
0
e
=2
:01:"4
Mo
il
=il
N
r?
Lo
gl
2

ol N,
<)
ko
S
30
v
Mo
N
A
rlo
i)
o
Ho
of
-3
> -
s
0
X
ofy
i,
2
30
2
rlot
o
Eom
ot
RS

flo
o
8> R

m1o|_:
Sy
O ‘\|1_‘
%2
K
i
S
N
r
flo
Al
>~
ol
o
.
k1
)
o
)
o3
o
fu
™
p
<
f
v
(il

iE ol
o
o
i)
i
J {
fz
ol
A
»d
&
o)
)
o
30
0

e
&
]
2

to md
=i

jus}
=
(
=
(
=

SEFAYC] =Ua BATI WS kR A
e B4 faol ohek AAEe SR WAL viAsT @A)
of 9718 /B2 HET VUL Hotste] FYOE AHY

Z Q803 s,

=
i)
= Mo

4 Lo i
3% [
e
N
s
12
ol

_‘ {4

s

N
7oA

A% Fed AL A8 J1ASS AR WA FE WA Tots)
i glolof 30 olZ el Y %ol ANE Andow PAY B

ATk olE gla) A4 Ae TFE BN AET 5 B8, /1Y )
of TE Q143 mAsy, dage] o Wasith 19989 IMF

FE9U71E AvedA Fel B e dSe Agetsl

T
Sy
ox
[‘l‘g
lo
(ol
i

¢} 20083 ==
hE AR B

< Ax
S FF A 2L =& FFo AMula 27 Ugstr] 95 E8F0 FEHY

[0

3 A&, 2014, eyt At EFAAL FHH HEHNZ 4, AS=F, 5960), pp.
141-169.
4) ol %, ARz, FFv, 2011, Z7HEAY AstE AT 228 EFVIY S, = TN

.

Collection @ kmou



=
=

g, °]

é—l_

7} 28
o},

A AA =5F F4

7192

ae
AR} $1715 oA 9
=7}

U_j'

A, 71 M&A 5 1)

Kl

A A

A =2

=
=,

dez At A »

=
=

1T}6).

S
yul

Zo] B2 o

2

2]

7

)
oF

!
ol

i

1T ST mere B

S|

2
E HiE e 2 IMFA 29 oj

i
=

171 & A77F

0
e
%

™

—
o

X
T

il
ﬂyv

0
Bo
ﬁo

e

‘I_

=] Y
dolry =

oju

oju

deol A AA 92A

= o X =
sl +&FA4t

3

5

of &2]o] it}

12 9743 3 74

oju

Malmquist AY

il

)

}ich. DEA]

o] &3]

i

AT

A, #4438, 2012, Aut

5 33,

287, 2017, 3= Marine Shipping, KIS Industry Outlook.

6) ZnFl,

Collection @ kmou



Mo o N T %

o] :
pe oo o o= =
EE %o m 1:,._ o) ,Nr_._ e o PW
=0
CwBE g MT 3
X N 0 oR = ,_lryv < T 5
M R T T &
= 19
mr ke m_ T Eoe
oo T R o T op
P ooox ¥ WO T g =
Jo - — o . X -
v o ° T3
o T T ok B ooy g
L iR R
el j g
A IE & T TR = Ly
BT O EFEZaERS o w
© 0 o L ) —_— T
. = = 1TSS b
‘W_ N X % ‘._nmw_ ‘Ui ‘._nof " O# 1:,._ n_HH
= How e T o B E g i
= o Wy = W L~ o X o e
T % o S _ﬁmm W .Lar )
o O 2y ) Ny
B N o Dﬂuﬂ@ﬂdrﬂgaﬂ
" e N B o - o N =y N
B S o L RN S
K3 o O# _ZT _ZT 1»_Av,0
Bror = w XA T oA
< = X T AW Mﬂ L Ww Mw o )
0 C§ B —
o T T A M ) = ¥ X
YA TR e szt oz
A e AZw _wE ¥
I r H o PN Il
A mog o v
- ol o I+ = ) g %
PR 7o -
AR BT R T o ®
L S ) S =

153

Al ol

J

g

J

A
1l

AAR El3 AT

s+t DEA<} Malmquist AY
o]

aof
Feio.

1

9
pal

= o

ol A A&

ST

S

FSAH.
A2 ol o

=K

g

L —

) By

<
Tl sl A

[e)

ZE!

A1
ax

Collection @ kmou

A6 A&l A



AR

2.1 3719 /Mg

™
)

—
o

73 7]1(Business Conditions)&+ =717 A ¢

o]
)

AMAHGDP)2.2 Y= & Atk A

ALAHGNP) 3 = F

=

il

2 =

_

)
X

Nzl wet gepAA e shg 7R

SFA]

L

Al Aol M Feldt

o
oH

% o

El_].—

73

1

HH abgoly A g, Yoz AAIRZZIE 2|7

o

e =

TR

A At

S

A7IEolt ddie] ARFo AAGEol 28] Z717T

3}

of lar 13t A7t

A H=H ol

71¢] Wsoleta

ﬁo
i

o
Hlo

o= g

{Jo
0

bob7h Aol o=@ oA

o
=0

ob
—_

ob
%

A

ox

+
oV
ojo

ZA9 4

&71

—
o

o)

O

—_
o

7) AU, 2001, A EE

A, 6(1), pp.1-28.

8) °]5 3,

s Rk, 1997

FHAAE, M=

Collection @ kmou



Far, W

S|

9
pal

1T}9).

g AA AALEY Aoz AA

Ader A4

[e)

=

e A

1o
=

BA

e g

=

TR E W g KX W o T W T o A
o RN ooy T o " I N
N oA gy oo T W o X &
T o g m o o F N = N

Wo o 70 ol o N —_ 1 T % N l
ST I 3 g P e ML) SR
R oh & Wwﬂ;ﬂo zE W+ T o Py =
I N nw T oym P

- T @l_ o
TT LG X S R
P QN R o
s F . Ty h B op oo P
g R = - () o oo ob F - o
o N B N G
o B ©° T il T = 3
® g KB P r  owx % F
Rt e & T A2 E  w
"pEL U IR TFs afew o
. O X - —
oy o w b ek Zpz T X
Y Oﬂﬂ}imﬂ ]Wﬂﬂﬂ]ﬂﬂ‘olﬁw e

e NG 2 B g g A o
urwwﬁﬂmrL_ﬁ/Avdo? m T R o= P oy
ﬁmo RPTIE Sy gz F
ﬁurwwwz%@w OHT__TgﬂW%m 2o
o= X ) B R om o m T T T T X e T

1) SR —
R R x P xe™ ZTx e %
T - @ AF Wy o)) w % = No o) T .
o BV ox ) o T e A
T TR S v B KRR I S
o o ol T g P T o5 T X ;
N W H o ¥ v T T < o i o o oF = S
7P W R g op T O e FROWom S

o ° g X2 -

T ° wr I _ " —~ Ak =~ R o o
Y iy w8 T o o oop N o T o = o
o —_ (aN] : o (e I
X N I N & NoE R o M T I 2o
Wy m Mo WO OB E o won W &

Collection @ kmou

10) af FFAHR, 2016, A4x}F 324k 7471 Al = (2016~2020).



of thal A Alekel whet e

A7 A A

3

—_—

o 7]

oju

ol
It

o

il

wjr
ol

o

o

72 Aol 4 e AT

L —
) By

717 2

2717F AsiA At 7I2H ez 209 E A4 409

| —
) By

714 e HH el

o met AV HEeI|Al, o]

gdth &=

s
)

o117}

A

A, Ro-Ro Moz 7HT

s
)

S ZH ol
HIZoe Haxo=w

=l

A SAG 54, A6, o

Aol t}.

T
-

é—l_

e Al

2 A71dem AHIZE ol&T g U Hol ZAHelHe FAn=

A

)

i

H Y

o] Ael gl

g

11) 3¢ dleol8 713 Seabury, 2016, Seabury Ocean Trade Database

Collection @ kmou



o2 U 23

ql

K

)
n-

o]

il
N

etel 7]

il

2=
T

H =
TL‘TTE:J‘E'_

o=

A
1l

FEueke] 713t

kol

o) seAAT} A

o

N
A

bl

S

o]

é—l_

oreha

3HA

s
i

o e

mt

0%

BUe A=7Idel AW

o A5 o

I
L

o th@ol7] =

del E
o] AA A o]E 9l

o

| Ao iz

all

Hoh Z7)30el 2

N

)
Nro

0

<

A

al

X

e, AR o

=
i

=]
T

Kis

] o] o

goz ool

o] & AAHS 7HA L At

ﬁo

oj= A AA oy olA

sk FFol FEVH HYHA T

N

A

o

1

)

AR Yo, weta @A) #H

ERSRE

]

E
=

S

0

T, BFeke] 13 Akjiely =4, WA Z1Al =

2014, A7 5G] AL,

12) ®5L¢73A,

Collection @ kmou



) B b o% T
T WP T X B~a —
MWO_LMO_Z_ZT W@Ac_a,ow%ay% %HMAT%
T oo e g ENOE R T = T Yom
S EiEfe TUISTeRilE Ciiy
- I T e mﬁﬂﬂﬂmwovg_ﬁz T U m &
Moy B gy W o E RN Ho oo o T E =
o] % ol ) oy | A ° T o o P o
M O - e g M Ty o T I
A L I T - A W B
=3 o T~ A R a2 T
Ho@_&xoqmn_/o =0 2o W T o = I O W g
o uﬂ%xﬁ [ ﬂﬂxmuﬂﬁww i o
vy PErs 4ozeslEsTl Soiz
Ay oop mOC_E}JMHLH mf%oﬂmw7ﬂ§%g% ﬂémﬂ
= I DO NS D AR Y
SO A %Mﬁﬂﬂommz_ﬂ#uﬂ Wodo = AT
L = ‘OI_ ~ i ~ — ) —
L ﬂﬂ@mzwﬁ%ﬁﬂ%wﬁar@ow
ﬁ_/o% Mﬂ_ﬂﬂﬂﬂ @ﬂﬂu:%@%ﬁ%ﬂﬂﬂ%mrww
%Wﬂ_zﬂ%xﬂ ”E%xaé%m w_ﬂﬂ Boe o
— o —
R SpRIl g wzﬁﬂuudaﬂ.ﬁ%%&%
B ~ LY I # . o o X TOw O W
R L AR - SR N 3 7 A Xomo fjm of o
G Mo }ﬁ#ﬂﬂ# B g T T O
e pwmewd g MNEL oo h o W
s RO ® ok Afygaﬂ%zago_h@éﬂ 1o
_ﬂ%%%_own%wm ﬁ%%@%ﬂ%éoﬂﬂﬂéﬁwﬂ
ﬁ%ﬂ%%ﬂw ﬂﬂ%ﬁ%%ﬂ%%#%__%MWﬂ
—_ pyi e 0 o) TH JLo]ﬂw.Lc o Jjm
i fzizg, RITeETIZELoFoIN
R %an%%%mﬂﬁﬁ@_7%%41%ﬂwa_oﬁ%
“_H_”‘l _l 1r0Jl 3 _/AZ -O <o T
~ i R WVL%%%ﬂ%ﬂv;i g CF T
w o B9 o T I T ~ P o
Nro}ﬂ,ﬂwr“%ﬂv oju mﬁaﬁﬂﬁﬂzuwa%ﬂlﬂﬁh,oaq
N ol —_—— . © )
A o o mqoo%ﬂé@ur%wzﬂ%w

It

A

]

™

Pz

o] 7371
Z:gﬂ

=
=
T

=7}

L

Q)
AA

o o3 si< 27t

it 2009y o]T F=Zof &3

Collection @ kmou

13) k=2, 2016, A4=} 84k A7) EhA A 2(2016~2020)




olof] 71dAAY Tk LT =3 A U Fukde] oig &9 33 o
o= & IS PAA Ao AR AP om F Aol BYEHU A
717V B8 s8] viEE= AR AGolgE EACE IS A7) B
L 7199 AAFHo o1 Y =3 Zolx= 2ot} ukeF o]y B3}y
of /i AAES AEEor WY A9 Ax =3 7o E2M 9 FAYo)
ofgtEo] =7F AA E Y AAC] FAHAQ FEFS vAA HERE HAE 2

bl
o A3 A Qo] F Hojof sk Akgioltt,

Collection @ kmou



2.3 Fd A27149 97] 4

=u 271 91719 dde AvEd uA dEg ad vaE S F
oY, 537]0] HENS Wl S HAE E =
g AAdER Bohstth &, Il eETge

Bold 2w AASe dud g@ neHd ERRSS A

e FAA BAE A& AToe o o MuEAE R <A
shEE AE o] ARE) HAh <19 -1 BR Z dASe) 344 %
A5 AT £ e, 2006d4 20153717 F AEg F718S 2 H
o ol HitE (OF 2-2>9F 2ol AA AEF S7HEE AT 30%=2 =
MRS AR} A 45 LTS,

(%) —HA H2EEY ——IUWBLESH

16

2 I~

8 -

4 -

0

el o HH SH2EST : CAGR 3.4%

-8 -

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
A5 Shaf kA, Clarksons

<a¥g 2-D AA € = IUEFH vl

14) AE=, 2016, =W & 971 dAH FF A, BK 719238 BK AId T4
15) b3 =2l & 445 Al https://www.kmi.re kr/web/contents/contentsView.do?rbsldx=221
16) Clarksons: http://www.Clarksons.net

Collection @ kmou



(%) —=3UY HBY A NEY

80 r
50 ™ ' B 2T O O 61.0

T M5F S71= : CAGR 14.6%
40 L
20 F .

./7-_-‘ ——
/ \/‘ _7__‘7‘1
0 T -
M H8% 578 : CAGR 3.0%

-20 L

2006 2007 2008 2009,.,2010/ /2021 2012 2013 2014 2015
A7 3= AN, Clarksons

<O¥ 2-2> AA & =y HEF v

+ WMo A 959 IR = AASS ATkl AT Aot
olel M A7t o Z QIF uAue 7tFS & F A Tl 84
3ol wiFo] A&H o s STk el AR SRl ot R Rl de
stal &8 AZbel= 1-4d AE de, s87)de A7t Sl met 84

T %S Holal Ak = sjeAdAbse] WVt & SAETY

299 30%E YE ASE Ao aY 2-0, <O
2-5>9F o] Ao g2 10d A7 AlkAA A $ARTE o 57 2@
Qou FAE 80002 FEOZ old Eojrke fMBT mjd 22U

ol Atolm wjEMe 31.4%E A3t QUHD 18, E3] 23, 350] t)AlA ko] &
goz ol o] AL AAFez s HAY XTI} Ao uet

_4

HlEHEo] ZheEHAL e dAon.

17) =3 =2k & 445 Al https://www.kmi.re kr/web/contents/contentsView.do?rbsldx=221
18) Clarksons: http://www.Clarksons.net
19) F84=59 AAFAA 2= http://dart.fss.or.kr/

Collection @ kmou



=) w— (K| KRR AR LS M T M) (22

7|8

1,000 —O=TH }Or A BM T q 60,000
55,637
800
40,000
600
400
20,000
200
0 (v}
o 3 8 8 8 8 B 8 8 3 8B 3 8 3 B 8
H OB B B A2 & 8 S B & 2B 2 B 8 8 L
5
=
AR SbarE) Ak, Clarksons
<39 2-3 = AErsn g g 845
(2= s IR R 2+ H B LS M) (s34
— | M
——IHiS s S ME
200 r 7 60,000
150
40,000
100
20,000
50
&
i i |
0 _ ] .Ir. i _ 4 o
9 & 8 8 8 8 8 8 8 8 8 8 &
H B &8 &§ 8 8 8 8 B & m B2 &
=
(=]]
=
A= SbarE| Ak, Clarksons
<39 2-4 dugd Hdurgn ol

Collection @ kmou

T



2,663

2,550

2010 2011 2012 2013 2014 2015
1~387|

<Y 2-5 AU 8AE

BAvto 2 T dledaEe] YA AE ejEe]l BAZF i <19
2-6>3 ol T MAES THE A Mms) JUACR e HANES B
oli Q. F AAEL Aute fusls] dF AT URE AYIol o=
Sn QY ot gxIel AW FFS & S A E

A 20159 712oz 770 PAlol Btk 58 vjo] 500019 o] 4l
%HWA}L 530l ) AAle] ERAE 35559, WE AL 411%2 A
A Aol WE FAL 135%4E 1 AR Ag%sm. A7, hE HAE

P
=
QL
X
it o
R
o

SAEgel 229 A s AUAA B A= BAZ B gEgos
T S AAF FAHES AEREE 20149 7]—?& 900%E Fa o, 71gAAH
o W7 5 F2EYL F F dom HNFF 5o ¥e WA UG

oo}, Wk, <19 2-T>3 Zo] Zu tidAA}

AFEo] 1B AUlFHoE e 2o HESH SR Rolw i),

2
HHN-
12
of
e
o
19
et
flo
il
fru
2
=

20) Bloomberg: https://www.bloomberg.com

Collection @ kmou



%
a — B O HRMA —— SRS ——HCAM

20
15
10 |
5 =
0
-5 — :
-10 -
2010 2011 2012 2013 2014
A5 : Bloomberg
<39 2-6> sl &9 Aol FEAnl &
(%) ——=E 2 400 HdAb —=F COSCO =w— SHAIB|2 =—o— TOYHM
1,800
1,500
1,200 |
995
900 |
960
600 |
O 246
140

2009 2010 2011 2012 2013 2014

A5 . Bloomberg

<A¥ 2-T> =] &9 A mEdddeldE

Collection @ kmou



Al A T
gata AT IF UL HZ 5ol AsaHd ok FAFeRE (a9 2-8
< 2y H3xd JAFBDDE 22 F827] olF AL siEgsta 9lon,
Ao 2 HAX(640p)E 71 E3tATh 53] A F19 AAPYLE Fe}
Aete] gk A TR A & e Favt FAaERS o
A ESE(ER, dsg, dsg, IE, AR FU1
oYM HAFHRCDE =4 defold e 23t F
qEETFY Fam Qs OA Atk %

A F2o AAA Fo2 AHY EFFHE At
2-Dol A9} o] AL AAFWS)E F7iF2e Uz A unis) m

FeAlE Holal glon, ol w87 el de

)
o
>
o}
Lo
off
ok
flo
>
o
s
EE
=
i‘—“;
o,
4
%
Mo
Mo
a1
rlo
)
i
A
o
o

e

o

p

Mt o® «d

o
fu
o
2
pe)
<

ip) =—— BDi|Z}H) —HRCI(2) (p)
12,000 4 1,600
10,000 | - q e
1 1,200
8,000 |
4 1,000
6,000 |
51| 909
4,000 |
2 41 s00
5 ; M 501
e s ' 4 400
! - ’\‘,‘iﬁi_._,’*'#_, 640
2 1,854 1120 200

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Z : BDIBaltic Dry Index)= A3EX(EIA4) A4, HRCI(Howe Robinson
Container Index)2 Zgl el &A42]4

Z+& : Clarksons

<Y 2-8> HIA 2 Aoy &Y

21) Clarksons: http://www.Clarksons.net

Collection @ kmou



(p) =—C== BDI(Z}) —N S ) (p)

12,000 71 220
10,000 - 180
8,000 [
= 140
6,000
4 100
4000 [ >3
2,000 f i K
¢ N 6540
1,854 "}\-fé.'
0 20

2006 2007 2008 2009 2010 20112012 2013 2014 2015 2016

ZF : WS(World Scale)= &AM 29 A<
A& : Clarksons

<I¥ 2-» HEad g gAMd 4

20159 A AAA A7IRAZ QA3 BARZEC] F3= e=TEY SIS
E FFs vz o, <O 2-100S BEHA MAAAZZEC] 20143 3.4%1 A
014 3.3%°A 2015 2.1%= 3st=t

4.4%p, AElUA 2.5%p, BAM 28%p AN TFHY FFol T A
Fofl Hlal 7h AT,

22) Clarksons: http://www.Clarksons.net

Collection @ kmou



(%, %) m— ZHE-A) ——SHREEFNA —HSHTF7IE06)
12

10

2008 2008 2010 2011 2012 2013 2014 2015
F o * B fivlh(ship’ s space)e] % & AP w3t
A& : Clarksons

<2¥ 2-10> AAN 2 =F T4 A5F

=% T7ta(A) AE"F S7H&B) B-A(%p)

2014 4.8 5.7 0.9
]

2015 0.0 4.4 4.4

2014 6.2 4.7 -1.5

Aol

2015 3.0 55 2.5

2014 -0.3 1.8 2.1
g

2015 4.3 15 -2.8

2}& : Clarksons

olsh o] FFAYCE AT eatdel A A E A% Aoln] 20199
ol T} 8 Bo] B Zoleke Aol itk <Y 21Dl A st 2ol MABAA
ZAEL 201513 3.1%° A4 2016\ 3.4%= Z7Fstal d-+-E5 -2 20159 2.1%0 A

Collection @ kmou



2016\ 2.5%%2 F718 Ao g Holuy, <18 2-12>9| A9} Zo] AEF Z7}80]
20151 3.8%lA 2016 3.4%= ZFastu 531 dECdA= BlojuA X
7o AAs ASE Ao dq3sH vk ol AR Kol Asest
Af7ER sl d7F Aidele sA44d = oy AT Tl mE Y F

7tE B ZQ A7 Auf A ot 29,

(%) &

Ho

5T  ——AAZHNYTE

10 r

2008 2009 2010 201m 2012 2013 2014 2015 2016(e)
A& Clarksons, IMF
<39 2-1D AAAARZES sl+ETH

23) Clarksons: http://www.Clarksons.net
24) IMF(International Monetary Fund): http://www.imf.org/external/index.htm.

Collection @ kmou



. 23 A}H(B-A)

(%, %p)

oo o M

- I

oL o_ﬂqlo_.oﬂ_d

- LW K X5

Q __,E, ,A]o/o

T W T 3

n %ﬁm__._-ﬁoﬂ

O

& M_ww.o_mog

M ﬂerOWfr

e by 0

o~ o o_u_._.u o

- G, N

o £ Wi_m_.ﬂlﬁ

S =y 1_.oqu_|_+_|,_

o ﬂmo XoﬂAu"zTW_

=) oS w® 9

M_M n_dxoe.___._ﬁu]m

- RO K S

o = HTJ&
ol X 1 X

A Y[R

a rnGEys T
A ! | fisl

o o }ﬂgﬂ%

£ I TN %

g ;v Ug+r® 7

a = o o °

S EwLaT

- T -~ o

8 « R L E ]

_ G g

O W W ¢ N O o ¢ W nﬁmo_vq_olq_ol

o _ : B T mK o

< B odskE Aol
Al dztol

3}
& Ao 9]

)l

A

=

E

Fe) A4 o2 Qe A
A7} Sl

o

o
%9101} oju] W 7 o]
Collection @ kmou

25) Clarksons: http://www.Clarksons.net

o] =



1028

66.7
64.9

30 17.7

2005 2006 2007 2008 2009 2010 2011 2012, 2013 2014 2015
= * DWT(Deadweight Tonnage) : Auto] HAd 4 Q&= =9 T,

** TEU(Twenty-foot Equivalent Unit) : A Elojqulx 3 @92 FAIS AulH7]
A& . Clarksons

<18 2-1» BaH A+ 2 A=

(5 2r0WT) m AL LRI

30

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Z . * DWT(Deadweight Tonnage) : Aulto] A& 5= U&= &9 Fak
** TEU(Twenty-foot Equivalent Unit) : ZEo]ydlx 3 @92 FAIG AukH7]
A& . Clarksons

a8 2-14> AN AFFF L AdxE

Collection @ kmou



(SHTEV) mAFEE AT

350

300

250

200

150

100

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Z . * DWT(Deadweight Tonnage) : Auto] HAje 5 A= &9 Fak
** TEU(Twenty-foot Equivalent Unit) : A ojurlx §F G2 BAIG Aut37]
A& . Clarksons

<Y 2-15> Aoyl AFsF

o
v

alE
b

£

Collection @ kmou



242 3 dled F R A%

=T sl $FS Auud, e 22 P A A AEeldA

o] Eout, e L FAFAMAY A9 WAM HFo] we Tx
E Hola Jr} <F 2-2>F HHW 20159& 7Elo 2 dydAe) FhAFAAA
$9) 10 A1l MEF wFe @M} TL%E v mkom, <1
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35) Banker, R. D., 1984, Estimating Most Productive Scale Size Using Data Envelopment Analysis,
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36) Banker, R. D., 1984, Estimating Most Productive Scale Size Using Data Envelopment Analysis,
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<E 5-I 74 5 A& 71254 22008~2017)

O FEAT
49 5 FA ] % o o]

(%) (219 (219D (29 (1)
1988 348 2725 36 1689 205
1989 350 2933 36 1677 215
1990 310 3296 35 1753 242
1991 343 2957 35 1920 254
1992 337 3263 42 2014 260
1993 314 3077 39 2454 231
1994 331 3249 47 2774 196
1995 372 3562 56 3224 194
1996 423 4342 60 3895 252
1997 440 6641 65 5099 424
1998 432 8561 66 6477 658
1999 497 9501 72 6316 473
2000 460 10103 84 7234 613
2001 440 9146 67 7533 463
2002 342 6996 120 6335 320
2003 372 5997 65 5721 441
2004 385 5817 66 7179 750
2005 354 6468 66 6733 596
2006 335 7168 76 6523 283
2007 347 7661 7l 7395 645
2008 341 10221 91 10965 1039
2009 342 10279 123 8280 5874
2010 305 10496 115 9640 2005
2011 320 8984 95 7744 3325
2012 333 8375 115 8024 5159
2013 262 7553 105 7257 3697
2014 327 7495 103 7097 2686
2015 399 7388 105 6469 3077
2016 337 6838 108 5646 8461
2017 353 6209 99 6219 4028
A 360 6577 76 5726 1569

*3lH| 7} x) o] WIS AH|AES}R| S0l 93 AAEE-S(2017=100S 7)o 2)
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{<E 5-2> IMF o] 37149 7«&84:

1988+1~1997d

DMU | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | Al
DMU1 | 0.306 | 0.380 | 0.223 | 0.204 | 0.166 | 0.217 | 0.224 | 0.220 | 0.288 | 0.284 | 0.251
DMU2Z | 0.214 | 0.337 | 0.473 | 0.480 | 0.283 | 0.320 | 0.357 | 0.361 | 0.368 | 1.000 | 0.419
DMU3 | 0.328 | 0.321 | 0.483 | 0.264 | 0.243 | 0.264 | 0.273 | 0.230 | 0.202 | 0.230 | 0.284
DMU4 | 0.376 | 0.366 | 0.405 | 0.492 | 0.427 | 0.564 | 0.544 | 0.550 | 0.574 | 0.549 | 0.484
DMU5 | 0418 | 0.360 | 0.368 | 0.399 | 0.463 | 0.536 | 0.621 | 0.592 | 0.531 | 0.386 | 0.467
DMU6 | 0.360 | 0.306 | 0.173 |.0.231 | 0.215| 0.261 | 0.313 | 0.372 | 0.430 | 0.525 | 0.318
DMU7 | 0485 | 0.532 | 0.499 |.0.668 | 0.605 | 0.693 | 0.490 | 0.607 | 0.525 | 0.457 | 0.556
DMUS8 | 0.420 | 0.416 | 0.363 | 0.354 | 0.436 | 0.471 | 0.580 - 0.589 | 0.500 | 0.394 | 0.452
DMU9 | 0.380 | 0.295 | 0.331 | 0.355 | 0.348 | 0.376 | 0.448 | 0.479 | 0.441 | 0.333 | 0.378
DMUI10 | 0.257 | 0.210 | 0.262 | 0.289 | 0.290 | 0.394 | 0.367 | 0.302 | 0.283 | 0.193 | 0.285
DMUII | 0.697 | 0.494 | 0.557 | 0.456 | 0.543 | 0.770 | 0.669 | 0.604 | 0.548 | 0.394 | 0.573
DMUI12 | 0.283 | 0.303 | 0.274 | 0.166 | 0.200 | 0.213 | 0.240 | 0.232 | 0.300 | 0.253 | 0.246
DMU13 | 0.716 | 0.436 | 0.319 | 0.277 | 0.214 | 0.255 | 0.278 | 0.317 | 0.390 | 0.303 | 0.351
DMU14 | 0482 | 0.352 | 0.460 | 0.431 | 0.263 | 0.304 | 0.275 | 0.334 | 0.286 | 0.273 | 0.346
DMUI15 | 0.699 | 0.410 | 0.276 | 0.312 | 0.348 | 0.461 | 0.488 | 0.642 | 0.565 | 0.435 | 0.464

2 A 0.428 | 0.368 | 0.364 | 0.359 | 0.336 | 0.406 | 0.411 | 0.429 | 0.415 | 0.401 | 0.392
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<& 5-3> IMF ©]

5
T

Her1del 7)eEsA4: 1998d~2007d

DMU | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 1A
DMUI | 0.330 | 0.310 | 0.330 | 0.330 | 0.430 | 0.475 | 0.481 | 0.415 | 0.424 | 0.405 | 0.393
DMU2Z | 0.864 | 0.884 | 0.484 | 0.530 | 0.342 | 0.229 | 0.315 | 0.270 | 0.132 | 0.158 | 0.421
DMU3 | 0.353 | 0.250 | 0.286 | 0.527 | 0.513 | 0.490 | 0.573 | 0.571 | 0.578 | 0.517 | 0.466
DMU4 | 0.580 | 0.501 | 0.493 | 0.586 | 0.602 | 0.630 | 0.831 | 0.686 | 0.568 | 0.589 | 0.607
DMU5 | 0.462 | 0.451 | 0.567 | 0.773 | 0.813 | 0.840 | 0.879 | 0.852 | 0.796 | 0.701 | 0.713
DMU6 | 0.233 | 0.563 | 0.453 | 0.520 | 0.385 | 0.596 | 0.748 | 0.677 | 0.627 | 0.861 | 0.566
DMU7 | 0.689 | 0.565 | 0.604 | 0.640 | 0.817 | 0.627 | 0.861 | 0.372 | 0.403 | 0.466 | 0.604
DMUS8 | 0.521 | 0.606 | 0.537 | 0.737 | 0.843 | 0.897 | 0.816 | 0.715 | 0.749 | 0.718 | 0.714
DMU9 | 0.380 | 0.427 | 0434 | 0.588 | 0.571 | 0.604 | 0.630 | 0.593 | 0.583 | 0.638 | 0.545
DMUI0 | 0.322 | 0.243 | 0.276 | 0.420 | 0.262 | 0.229 | 0.268 | 0.234 | 0.247 | 0.231 | 0.273
DMUII | 0533 | 0.592 | 0.545 | 0.580 | 0.603 | 0.670 | 0.684 | 0.668 | 0.700 | 0.690 | 0.626
DMUI12 | 0.427 | 0.586 | 0.463 | 0.523 | 0.538 | 0.464 | 0.402 | 0.394 | 0.374 | 0.407 | 0.458
DMUI13 | 0.389 | 0.425 | 0.501 | 0.703 | 0.749 | 0.573 | 0.640 | 0.531 | 0.555 | 0.665 | 0.573
DMU14 | 0.264 | 0.263 | 0.296 | 0.377 | 0.332 | 0.277 | 0.249 | 0.330 | 0.325 | 0.257 | 0.297
DMUI5 | 0.509 | 0.519 | 0.610 | 0.630 | 0.650 | 0.659 | 0.677 | 0.729 | 0.716 | 0.719 | 0.642

A= | 0457 | 0479 | 0459 | 0.564 | 0.563 | 0.551 | 0.604 | 0.536 | 0.518 | 0.535 | 0.527
- 38 —
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<% 5-& =24

FE97] ol F A1) NEa s 20089-20174

DMU | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | # A
DMU1 | 0.404 | 1.000 | 0.456 | 0.748 | 0.980 | 0.785 | 0.560 | 0.552 | 1.000 | 0.592 | 0.708
DMU2Z | 0.144 | 0.898 | 0.268 | 0.430 | 0.714 | 0.493 | 0.266 | 0.272 | 0.545 | 0.300 | 0.433
DMU3 | 0.467 | 1.000 | 0.409 | 0.615 | 0.515 | 0.356 | 0.356 | 0.402 | 0.805 | 0.458 | 0.538
DMU4 | 0.682 | 05619 | 0.672 | 0.621 | 0.698 | 1.000 | 0.693 | 0.614 | 0.663 | 0.886 | 0.705
DMUS5 | 0.697 | 0.688 | 0.703 | 0.821 | 0.866 | 0.840 | 0.787 | 0.677 | 0.582 | 0.630 | 0.729
DMUG6 | 1.000 | 0.652 | 0.624 | 0.370 | 0.306 | 0.319 | 1.000 | 0.375 | 0.410 | 0.296 | 0.535
DMU7 | 0.419 | 1.000 | 0.354 | 0.798 | 1.000 | 0.487 | 0.591 | 0.643 | 1.000 | 1.000 | 0.729
DMUS | 0.976 | 1.000 | 0.854 | 0.897 | 0.949 | 0.956 | 0.876 | 0.879 | 1.000 | 0.972 | 0.936
DMU9 | 0.819 | 0.848 | 0.736 | 0.839 | 0.850 | 0.721"| 0.733 | 0.688 | 0.621 | 0.593 | 0.745
DMUI0 | 0.314 | 0.508 | 0.306 | 0.343 | 0.435 | 0.366 | 0.260 | 0.264 | 0.407 | 0.280 | 0.348
DMUII | 0.988 | 0.969 | 1.000 | 0.996 | 1.000 | 0.938 | 0.935 | 0.894 | 0.889 | 0.931 | 0.954
DMUI2 | 0.467 | 0.548 | 0.489 | 0.512 | 0.405 | 0.435 | 0.410 | 0.369 | 0.513 | 0.488 | 0.464
DMUI13 | 0.737 | 0.747 | 0.772 | 0.820 | 0.924 | 0.935 | 0.955 | 0.904 | 1.000 | 0.857 | 0.865
DMU14 | 0.264 | 0.489 | 0.271 | 0.335 | 0.459 | 0.412 | 0.366 | 0.372 | 0.712 | 0.390 | 0.407
DMUI5 | 0.901 | 0.903 | 0.637 | 0.669 | 0.763 | 0.670 | 0.609 | 0.559 | 0.602 | 0.537 | 0.685

Az 0619 | 0.785 | 0570 | 0.654 | 0.724 | 0.647 | 0.626 | 0.564 | 0.717 | 0.614 | 0.652
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L

<E 5-5 IMF o3 sf&7Ide] «rleqae4: 1988:d~1997

o

DMU | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | =

DMU1 | 0.475 | 0.528 | 0.377 | 0.441 | 0.384 | 0.421 | 0.455 | 0.395 | 0.444 | 0.454 | 0.437

DMUZ | 0.884 | 0.956 | 0.976 | 1.000 | 0.953 | 0.759 | 0.755 | 0.690 | 0.611 | 1.000 | 0.858

DMU3 | 0.594 | 0.751 | 0.772 | 0.671 | 0.540 | 0.414 | 0.421 | 0.326 | 0.274 | 0.286 | 0.505

DMU4 | 0.377 | 0.366 | 0.405 | 0.492 | 0.427 | 0.575 | 0.594 | 0.640 | 0.672 | 0.621 | 0.517

DMU5 | 0.430 | 0.379 | 0.379 | 0.406 | 0.475 | 0.545 | 0.634 | 0.596 | 0.534 | 0.388 | 0.477

DMU6 | 0.376 | 0.322 | 0.226 | 0.285 | 0.250 | 0.294 | 0.324 | 0.381 | 0.438 | 0.531 | 0.343

DMU7 | 0.486 | 0.887 | 0.823 | 0.939 | 0.868 | 0.881 | 0.644 | 0.737 | 0.681 | 0.598 | 0.755

DMU8 | 0.420 | 0.416 | 0.370-| 0.386 | 0.480 | 0.471 | 0.581 | 0.600 | 0.546 | 0.446 | 0.472

DMU9 | 0.469 | 0.374 | 0.409 | 0.446 | 0.415 | 0.434 | 0.498 | 0.502 | 0.443 | 0.369 | 0.436

DMU10 | 0.301 | 0.246 | 0.301 | 0.322 | 0.418 | 0.520 | 0.515 | 0.516 | 0.562 | 0.613 | 0.431

DMUI11 | 0.698 | 0.503 | 0.557 | 0.457 | 0.545 | 0.772 | 0.670 | 0.605 | 0.549 | 0.406 | 0.576

DMU12 | 0.294 | 0.306 | 0.283 | 0.220 | 0.228 | 0.247 | 0.265 | 0.254 | 0.313 | 0.286 | 0.270

DMU13 | 0.720 | 0.436 | 0.361 | 0.385 | 0.298 | 0.372 | 0.372 | 0.382 | 0.422 | 0.380 | 0.413

DMU14 | 0.581 | 0.504 | 0.531 | 0.530 | 0.424 | 0.467 | 0.430 | 0.468 | 0.413 | 0.377 | 0.473

DMU15 | 0.891 | 0.751 | 0.732 | 0.738 | 0.451 | 0.506 | 0.553 | 0.646 | 0.572 | 0.457 | 0.630

ZA 0533 | 0.515 | 0.500 | 0.515 | 0.477 | 0.512 | 0.514 | 0.516 | 0.498 | 0.481 | 0.506
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<& 5-6> IMF o|% 37199 «rleda4d: 1998d~2007d

DMU | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | =1

DMU1 | 0478 | 05613 | 0.691 | 0.647 | 0.741 | 0.830 | 0.778 | 0.744 | 0.680 | 0.662 | 0.676

DMU2Z | 0.928 | 1.000 | 0.653 | 0.811 | 0.505 | 0.455 | 0.524 | 0.595 | 0.555 | 0.626 | 0.665

DMU3 | 0.408 | 0.305 | 0.311 | 0.988 | 1.000 | 0.987 | 1.000 | 0.849 | 0.864 | 0.945 | 0.766

DMU4 | 1.000 | 0.906 | 0.798 | 1.000 | 0.801 | 0.737 | 1.000 | 0.869 | 0.735 | 0.777 | 0.862

DMUS5 | 0.464 | 0.455 | 0.570 | 0.776 | 0.816 | 0.843 | 0.881 | 0.855 | 0.799 | 0.705 | 0.716

DMUG6 | 0.387 | 0.571 | 0.509 | 0.575 | 0.448 | 0.646 | 0.832 | 0.682 | 0.631 | 0.868 | 0.615

DMU7 | 0.791 | 0.727 | 0.772.| 0.835 | 0.910 | 0.935 | 1.000 | 0.856 | 1.000 | 0.996 | 0.882

DMUS8 | 0.571 | 0.770 | 0.558 | 0.738 | 0.849 | 0.898 | 0.847 | 0.776 | 0.810 | 0.781 | 0.760

DMU9 | 0422 | 0473 | 0.470 | 0.628 | 0.611 | 0.636 | 0.663 | 0.624 | 0.611 | 0.663 | 0.580

DMUI0 | 0.672 | 0.335 | 0.340 | 0.462 | 0.342 | 0.300 | 0.342 | 0.315 | 0.322 | 0.265 | 0.369

DMUII | 0538 | 0.622 | 0.557 | 0.591 | 0.613 | 0.679 | 0.686 | 0.670 | 0.711 | 0.690 | 0.636

DMUI12 | 0.427 | 0.588 | 0.477 | 0.524 | 0.539 | 0.465 | 0.402 | 0.401 | 0.376 | 0.409 | 0.461

DMUI13 | 0.470 | 0.463 | 0.539 | 0.704 | 0.980 | 0.614 | 0.640 | 0.568 | 0.594 | 0.716 | 0.629

DMU14 | 0.346 | 0.296 | 0.322 | 0.379 | 0.345 | 0.300 | 0.331 | 0.381 | 0.384 | 0.333 | 0.342

DMUI5 | 0.509 | 0.554 | 0.642 | 0.631 | 0.652 | 0.662 | 0.678 | 0.748 | 0.735 | 0.719 | 0.653

A | 0561 | 0572 | 0547 | 0.686 | 0.677 | 0.666 | 0.707 | 0.662 | 0.654 | 0.677 | 0.641

Collection @ kmou



<E 5-7 22H 58597 olF 7149 «7l€aE&4: 20081~2017d

DMU | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | # A

DMU1 | 0.603 | 1.000 | 0.752 | 0.975 | 1.000 | 0.907 | 0.711 | 0.733 | 1.000 | 0.718 | 0.840

DMU2Z | 0.608 | 0.898 | 0.548 | 0.593 | 0.759 | 0.595 | 0.325 | 0.328 | 1.000 | 0.334 | 0.599

DMU3 | 0.984 | 1.000 | 0.929 | 0.842 | 0.595 | 0.467 | 0.514 | 0.552 | 1.000 | 0.596 | 0.748

DMU4 | 1.000 | 0.762 | 1.000 | 0.848 | 0.971 | 1.000 | 0.882 | 0.741 | 0.710 | 1.000 | 0.891

DMUS5 | 0.700 | 0.688 | 0.707 | 0.824 | 0.867 | 0.842 | 0.790 | 0.680 | 0.937 | 0.632 | 0.767

DMUG6 | 1.000 | 0.667 | 0.643 | 0.398 | 0.323 | 0.341 | 1.000 | 0.392 | 1.000 | 0.305 | 0.607

DMU7 | 0.977 | 1.000 | 0.893 | 0.953 | 1.000 | 0.675 | 0.883 | 0.851 | 1.000 | 1.000 | 0.923

DMUS | 1.000 | 1.000 | 0.895 | 0.944 | 0.982 | 1.000 | 0.925 | 0.942 | 1.000 | 1.000 | 0.969

DMU9 | 0.833 | 0.850 | 0.748 | 0.848 | 0.852 | 0.726 | 0.739 | 0.693 | 0.744 | 0.598 | 0.763

DMUI0 | 0.377 | 0.511 | 0.386 | 0.411 | 0.455 | 0.414 | 0.319 | 0.309 | 1.000 | 0.302 | 0.448

DMUII | 0.992 | 0.969 | 1.000 | 0.997 | 1.000 | 0.938 | 0.953 | 0.949 | 1.000 | 1.000 | 0.980

DMUI2 | 0.469 | 0.548 | 0.496 | 0.512 | 0.427 | 0.460 | 0.443 | 0.401 | 0.528 | 0.519 | 0.480

DMUI13 | 0.798 | 0.772 | 0.837 | 0.861 | 0.954 | 0.983 | 0.981 | 0.928 | 1.000 | 0.910 | 0.902

DMU14 | 0.344 | 0.521 | 0.352 | 0.396 | 0.493 | 0.466 | 0.428 | 0.443 | 0.798 | 0.458 | 0.470

DMUI5 | 0.903 | 0.903 | 0.702 | 0.719 | 0.792 | 0.721 | 0.665 | 0.607 | 0.738 | 0.564 | 0.731

A 0772 1 0.806 | 0.726 | 0.741 | 0.765 | 0.702 | 0.704 | 0.636 | 0.897 | 0.662 | 0.741
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<& 5-8 IMF o]d aj&719e HFEEEH: 1988\d~1997d
DMU | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 =)
DMUI | 0644 | 0.719 | 0.590 | 0.463 | 0.431 | 0.516 | 0.492 | 0.556 | 0.650 | 0.626 | 0.569
DMU2Z | 0.242 | 0.353 | 0.484 | 0.480 | 0.297 | 0.421 | 0.472 | 0.523 | 0.603 | 1.000 | 0.487
DMU3 | 0552 | 0.428 | 0.625 | 0.393 | 0.450 | 0.639 | 0.649 | 0.706 | 0.737 | 0.805 | 0.599
DMU4 | 0.999 | 0.999 | 0.999 | 0.999 | 1.000 | 0.980 | 0.916 | 0.858 | 0.855 | 0.884 | 0.949
DMUS5 | 0972 | 0948 | 0.971 | 0.984 | 0.975 | 0.983 | 0.980 | 0.993 | 0.994 | 0.993 | 0.979
DMU6 | 0.958 | 0.952 | 0.765 | 0.808 | 0.861 | 0.886 | 0.964 | 0.976 | 0.982 | 0.989 | 0914
DMU7 | 0.998 | 0.600 | 0.606 | 0.711 | 0.698 | 0.786 | 0.760 | 0.823 | 0.771 | 0.764 | 0.752
DMUS8 | 0.999 | 0.998 | 0.983 | 0.918 | 0.908 | 0.999 | 0.999 |-0.981 | 0.917 | 0.883 | 0.959
DMU9 | 0.810 | 0.788 | 0.809 | 0.797 | 0.839 | 0.865 | 0.898 | 0.952 | 0.995 | 0.903 | 0.866
DMU10 | 0.854 | 0.856 | 0.872 | 0.896 | 0.693 | 0.758 | 0.712 | 0.586 | 0.503 | 0.314 | 0.704
DMUI11 | 0.999 | 0.982 | 1.000 | 0.997 | 0.997 | 0.997 | 0.998 | 0.998 | 0.999 | 0.971 | 0.994
DMU12 | 0963 | 0.988 | 0.967 | 0.756 | 0.879 | 0.863 | 0.905 | 0.915 | 0.960 | 0.885 | 0.908
DMU13 | 0.995 | 1.000 | 0.885 | 0.720 | 0.720 | 0.685 | 0.746 | 0.830 | 0.924 | 0.797 | 0.830
DMU14 | 0.829 | 0.699 | 0.865 | 0.813 | 0.620 | 0.650 | 0.640 | 0.713 | 0.691 | 0.722 | 0.724
DMU15 | 0.784 | 0.545 | 0.377 | 0.423 | 0.772 | 0912 | 0.883 | 0.994 | 0.988 | 0.952 | 0.763
A 0.840 | 0.790 | 0.787 | 0.744 | 0.743 | 0.796 | 0.801 | 0.827 | 0.838 | 0.833 | 0.800
T
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<E 5-9> IMF o] % 87|92l RaE&4: 1998d~2007d
DMU | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | =1
DMU1 | 0.689 | 0.604 | 0.478 | 0.509 | 0.581 | 0.572 | 0.618 | 0.558 | 0.623 | 0.612 | 0.584
DMU2Z | 0.931 | 0.884 | 0.742 | 0.653 | 0.679 | 0.503 | 0.601 | 0.455 | 0.238 | 0.253 | 0.594
DMU3 | 0.867 | 0.822 | 0.918 | 0.633 | 0.513 | 0.497 | 0.573 | 0.672 | 0.669 | 0.547 | 0.661
DMU4 | 0.580 | 0.552 | 0.617 | 0.586 | 0.751 | 0.855 | 0.831 | 0.789 | 0.773 | 0.759 | 0.709
DMUS | 0.994 | 0992 | 0.995 | 0.996 | 0.996 | 0.996 | 0.997 | 0.997 | 0.996 | 0.996 | 0.996
DMUG6 | 0.600 | 0.987 | 0.889 |-0.904 | 0.861 | 0.923 | 0.899 | 0.993 | 0.994 | 0.993 | 0.904
DMU7 | 0.871 | 0.778 | 0.783 | 0.767 | 0.897 | 0.670 | 0.861 | 0.434 | 0.403 | 0.468 | 0.693
DMUS | 0912 | 0.786 | 0.963 | 0.999 | 0.993 | 0.999 | 0.964 | 0.922 | 0.924 | 0.920 | 0.938
DMU9 | 0.901 | 0.904 | 0.924 | 0.936 | 0.935 | 0.950 | 0.950 | 0.950 | 0.954 | 0.962 | 0.937
DMUI0 | 0.479 | 0.727 | 0.812 | 0.907 | 0.767 | 0.764 | 0.785 | 0.745 | 0.769 | 0.874 | 0.763
DMUII | 0991 | 0.952 | 0.979 | 0.982 | 0.983 | 0.987 | 0.997 | 0.996 | 0.983 | 1.000 | 0.985
DMUI2 | 1.000 | 0.997 | 0.971 | 0.997 | 0.998 | 0.999 | 1.000 | 0.983 | 0.995 | 0.994 | 0.993
DMUI13 | 0.827 | 0.919 | 0.929 | 0.998 | 0.764 | 0.934 | 0.999 | 0.936 | 0.936 | 0.929 | 0.917
DMU14 | 0.764 | 0.891 | 0.918 | 0.996 | 0.962 | 0.921 | 0.752 | 0.868 | 0.847 | 0.771 | 0.869
DMUI5 | 1.000 | 0.935 | 0.950 | 0.999 | 0.996 | 0.996 | 0.999 | 0.975 | 0.973 | 0.999 | 0.982
Az | 0827 | 0.849 | 0.858 | 0.851 | 0.845 | 0.838 | 0.855 | 0.818 | 0.805 | 0.805 | 0.835
— 46 —
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<E 5-10> =29 F8§97] ol%F siride] H2E84: 20083~20173

DMU | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | # A

DMU1 | 0.671 | 1.000 | 0.607 | 0.767 | 0.980 | 0.866 | 0.787 | 0.754 | 1.000 | 0.824 | 0.826

DMU2Z | 0.237 | 1.000 | 0.489 | 0.725 | 0.941 | 0.828 | 0.818 | 0.829 | 0.545 | 0.900 | 0.731

DMU3 | 0.474 | 1.000 | 0.440 | 0.730 | 0.866 | 0.761 | 0.693 | 0.729 | 0.805 | 0.769 | 0.727

DMU4 | 0.682 | 0.681 | 0.672 | 0.733 | 0.719 | 1.000 | 0.786 | 0.828 | 0.934 | 0.886 | 0.792

DMUS5 | 0.996 | 1.000 | 0.994 | 0.996 | 0.999 | 0.997 | 0.996 | 0.996 | 0.621 | 0.997 | 0.959

DMUG6 | 1.000 | 0.977 | 0.971 | 0.931 | 0.948 | 0.937 | 1.000 | 0.955 | 0.410 | 0.969 | 0.910

DMU7 | 0.429 | 1.000 | 0.396 | 0.838 | 1.000 | 0.721 | 0.670 | 0.756 | 1.000 | 1.000 | 0.781

DMUS | 0.976 | 1.000 | 0.955 | 0.949 | 0.967 | 0.956 | 0.947 | 0.933 | 1.000 | 0.972 | 0.965

DMU9 | 0.984 | 0.997 | 0.985 | 0.989 | 0.998 | 0.994 | 0.991 | 0.992 | 0.835 | 0.992 | 0.976

DMUI0 | 0.832 | 0.995 | 0.792 | 0.835 | 0.956 | 0.883 | 0.816 | 0.856 | 0.407 | 0.925 | 0.830

DMUII | 0.996 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.980 | 0.942 | 0.889 | 0.931 | 0.974

DMUI2 | 0.996 | 1.000 | 0.986 | 1.000 | 0.949 | 0.947 | 0.925 | 0.919 | 0.972 | 0.940 | 0.963

DMUI13 | 0923 | 0.969 | 0.922 | 0.952 | 0.969 | 0.952 | 0.973 | 0.975 | 1.000 | 0.941 | 0.958

DMU14 | 0.767 | 0.940 | 0.770 | 0.845 | 0.932 | 0.883 | 0.855 | 0.840 | 0.893 | 0.851 | 0.858

DMUI5 | 0.999 | 1.000 | 0.909 | 0.931 | 0.963 | 0.929 | 0.915 | 0.922 | 0.816 | 0.952 | 0.933

Az 0.797 | 0971 | 0.792 | 0.881 | 0.946 | 0.910 | 0.877 | 0.882 | 0.808 | 0.923 | 0.879
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B8 B9 90 91 92 9

00 10 11

12 13 14 15 16 17

<™ 5-2> 308 &84 FA4
<E 5-1D 7149 71eaeA vl 1988d~2017d
712¥1| Z17¥2 | 71743 | 71344 | 71745 | 71746 | 717+7 | 71348 | 71%+9 | 717410 | A A
IMF = 0.428 [ 0.368 | 0.364 | 0.359 | 0.336 | 0.406 | 0.411 | 0.429 | 0.415 | 0.401 |0.392
& }
) IMF & | 0.457 | 0.479 | 0.459 | 0.564 | 0.563 | 0.551 | 0.604 | 0.536 | 0.518 | 0.535 |0.527
284
=497 0.619 | 0.785 | 0.570 | 0.654 | 0.724 | 0.647 | 0.626 | 0.564 | 0.717 | 0.614 |0.652
IMF A 0.533 | 0.515 | 0.500 | 0.515| 0.477 | 0.512 | 0.514 | 0.516 | 0.498 | 0.481 |0.506
e i}
_ IMF & | 0.561| 0.572 | 0.547 | 0.686 | 0.677 | 0.666 | 0.707 | 0.662 | 0.654 | 0.677 |0.641
284
=897 0.772 | 0.806 | 0.726 | 0.741 | 0.765 | 0.702 | 0.704 | 0.636 | 0.897 | 0.662 |0.741
IMF A 0.840 | 0.790 | 0.787 | 0.744 | 0.743 | 0.796 | 0.801 | 0.827 | 0.838 | 0.833 |0.800
s
} IMF & |0.827|0.849 | 0.858 | 0.851 | 0.845 | 0.838 | 0.855 | 0.818 | 0.805 | 0.805 |0.835
284
=897 0.797 | 0.971 | 0.792 | 0.881 | 0.946 | 0.910 | 0.877 | 0.882 | 0.808 | 0.923 |0.879
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<E 5-12> 3% 71499 8 284 vlun 8443
Nei A EEEeA TRESA
TE
1988~ | 1998~ | 2008~ | 1988~ | 1998~ | 2008~ | 1988~ | 1998~ | 2008~
1997 2007 2017 1997 2007 2017 1997 2007 2017
9]
0.401 0.563 0.677 0.440 0.625 0.738 0.909 0.903 0.921
99 | 714
TR E9
7 0.381 0.485 0.624 0.581 0.659 0.745 0.675 0.757 0.830
9]
_ 0.380 0.532 0.627 0.444 0.626 0.711 0.864 0.869 0.891
3% | 719
TR E9
7 0.406 0.521 0.680 0.577 0.658 0.776 0.726 0.797 0.864
9]
0.428 0.586 0.705 0.485 0.649 0.770 0.891 0.902 0917
e | 714
TR E9
7 0.350 0.459 0.592 0.530 0.631 0.709 0.696 0.759 0.835
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<& 5-13> IMF o]d s271ge] 722 &4 19881d~1997d

DMU | 1988 1989 1990 1991 1992 1993 1994 199 1996 1997

DMU1L | 1IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU2Z | IRS IRS IRS IRS IRS IRS IRS IRS IRS CRS

DMU3 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU4 | 1IRS IRS IRS IRS IRS DRS DRS DRS DRS DRS

DMU5 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU6 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU7 | DRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU8 | DRS | DRS IRS IRS IRS DRS | DRS IRS IRS IRS

DMU9 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMUI10| IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU11| DRS IRS DRS DRS DRS DRS DRS DRS DRS IRS

DMU12| IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMUI13| DRS | DRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU14| IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMUI5| IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS
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<E 5-14> IMF o]& 7149 #29 &4 19981d~2007d

DMU 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

DMU1 IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU2 | 1IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU3 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU4 | DRS DRS DRS DRS DRS DRS DRS DRS DRS DRS

DMUS | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU6 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU7 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU8 | IRS IRS IRS DRS IRS DRS IRS IRS IRS IRS

DMU9 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMUI10 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMU11 | IRS IRS IRS IRS IRS IRS IRS IRS IRS DRS

DMU12 | DRS DRS IRS DRS DRS DRS DRS IRS IRS IRS

DMU13 | IRS IRS IRS DRS IRS IRS DRS IRS IRS IRS

DMU14 | IRS IRS IRS IRS IRS IRS IRS IRS IRS IRS

DMUI15 | DRS IRS IRS DRS IRS IRS DRS IRS IRS DRS
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<E 515> 228 FE97] oF e 1Yl FR FRA: 200813-20174

DMU | 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

DMU1 | IRS CRS IRS IRS IRS IRS IRS IRS CRS IRS

DMU2Z | IRS DRS IRS IRS IRS IRS IRS IRS DRS IRS

DMU3 | IRS CRS IRS IRS IRS IRS IRS IRS DRS IRS

DMU4 | DRS DRS DRS DRS DRS CRS DRS DRS DRS DRS

DMU5 | IRS DRS IRS IRS IRS IRS IRS IRS DRS IRS

DMUG6 | CRS IRS IRS IRS IRS IRS CRS IRS DRS IRS

DMU7 | IRS CRS IRS IRS CRS IRS IRS IRS CRS CRS

DMUS8 | IRS CRS IRS IRS IRS IRS IRS IRS CRS IRS

DMU9 | IRS IRS IRS IRS IRS IRS IRS IRS DRS IRS

DMUI10| IRS DRS IRS IRS IRS IRS IRS IRS DRS IRS

DMUI1| IRS IRS CRS IRS CRS IRS DRS DRS DRS DRS

DMU12| IRS DRS IRS DRS IRS IRS IRS IRS DRS IRS

DMU13| IRS IRS IRS IRS IRS IRS IRS IRS CRS IRS

DMU14| IRS IRS IRS IRS IRS IRS IRS IRS DRS IRS

DMUI15| DRS DRS IRS IRS IRS IRS IRS IRS DRS IRS
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<E 5-16> A=W Fmo| FBA ack
T A= CRS DRS IRS
1988 0 4 1

1989 0 2 13

1990 0 1 14

1991 0 1 14

1992 0 1 14

IMF # 1993 0 3 12
1994 0 3 12

1995 0 2 13

1996 0 2 13

1997 1 1 13

27 1 20 129

1998 0 3 12

1999 0 2 13

2000 0 1 14

2001 0 5 10

2002 0 2 13

IMF 2003 0 3 12
2004 0 4 11

2005 0 1 14

2006 0 1 14

2007 0 S 12

A 0 25 125

2008 1 2 12

2009 4 6 5

2010 1 1 13

2011 0 2 13

. 2012 2 1 12
2597 = 2013 1 0 14
2014 1 2 12

2015 0 2 13

2016 4 11 0

2017 1 2 12

27 15 29 106

% A 16 74 360
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<% 5-17> 7178 22 FJiA Q9F
CRS DRS RS
1988~ | 1998~ | 2008~ | 1988~ | 1998~ | 2008~ | 1988~ | 1998~ | 2008~
1997 | 2007 | 2017 | 1997 | 2007 | 2017 | 1997 | 2007 | 2017
A} o
&4 0 0 7 17 19 22 63 61 51
g9 | 79
A2 [ e
st 1 0 8 3 6 7 66 64 55
714
A} o
, g 0 0 6 13 17 23 67 63 51
Far | 719
TE ] s
1 2 2
19 0 9 7 3 6 6 6 55
A} o
&4 0 0 7 17 17 22 63 63 51
ey | 714
TE ] s
1 2
19 0 3 3 3 7 66 6 55
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3 Malmquist Productivity Index &2 %}

WA Malmquist 443 A4 B2 3= <E 5-18> ~ <& 5-260° A9
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<% 5-18> IMF o]

MPIL: 198811~1997d

88789 | 89790 | 90791 | 91792 | 92793 | 93794 | 94795 | 95796 | 96797 | 97798 | XA

DMU1 | 1.285 | 0521 | 1.011 | 1.110 | 0.952 | 1.097 | 0.492 | 1.745 | 1.268 | 1.180 | 1.066
DMU2Z | 1.701 | 1.481 | 1.880 | 0.901 | 0.303 | 0.686 | 0.871 | 2.337 | 1.096 | 1.412 | 1.267
DMU3 | 1.243 | 1.379 | 1.388 | 1.117 | 0.385 | 1.072 | 0.559 | 1.182 | 0.818 | 2.270 | 1.141
DMU4 | 1.060 | 1.366 | 0.952 | 0.838 | 1.251 | 0.813 | 1.015 | 1.059 | 1.239 | 1.243 | 1.084
DMU5 | 0.868 | 1.015 | 1.045 | 1.208 | 1.161 | 1.158 | 0.856 | 0.881 | 0.722 | 1.566 | 1.048
DMU6 | 0.857 | 0.898 | 1.645 | 0.781 | 0.965 | 0.993 | 0.849 | 1.027 | 1.319 | 1.225 | 1.056
DMU7 | 1.418 | 1.003 | 1.415 | 1.149 | 0.634 | 0.801 | 1.205 | 0.881 | 0.859 | 1.493 | 1.086
DMUS8 | 0.947 | 0.840 | 0.969 | 1.303 | 0.791 | 1.250 | 1.043 |-0.893 | 0.780 | 1.592 | 1.041
DMU9 | 0.778 | 0.979 | 0.992 | 0.999 | 0.906 | 1.485 | 0.749 | 1.362 | 0.753 | 1.020 | 1.002
DMUI10 | 0.831 | 1.253 | 1.267 | 1.486 | 1.309 | 0.973 | 0.854 | 1.673 | 1.335 | 1.734 | 1.271
DMUI11 | 0.781 | 1.064 | 0.822 | 1.203 | 1.224 | 0.860 | 0.858 | 0.927 | 0.760 | 1.655 | 1.015
DMUI12 | 1.049 | 0.945 | 0.695 | 1.488 | 0.430 | 1.175 | 0.973 | 2412 | 0.925 | 1.955 | 1.205
DMU13 | 0.628 | 0.752 | 1.078 | 1.017 | 0.632 | 0.854 | 1.091 | 1.414 | 1.027 | 0.880 | 0.937
DMU14 | 0.806 | 1.379 | 1.091 | 0.825 | 0.418 | 0.852 | 1.160 | 1.275 | 0.828 | 0.963 | 0.960
DMUI15 | 0.773 | 0.900 | 1.125 | 0.690 | 0.824 | 0.847 | 1.224 | 1.178 | 0.896 | 0.977 | 0.943

A 1.002 | 1.052 | 1.158 | 1.074 | 0.812 | 0.994 | 0.920 | 1.350 | 0.975 | 1.411 | 1.075
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<% 5-19> IMF o]%

MPIL: 19981~2007d

98799 | 99700 | 00701 | 01712 | 02713 | 03704 | 04705 | 05706 | 06707 | 07708 | 1A

DMUI | 1.071 | 1.064 | 1.141 | 3.590 | 0.543 | 0.768 | 0.629 | 1.559 | 0.846 | 0.743 | 1.195
DMU2Z | 1.005 | 0.527 | 1.371 | 2.436 | 0.261 | 1.175 | 1.024 | 0.973 | 0.539 | 1.182 | 1.049
DMU3 | 0478 | 1.009 | 2.319 | 1.418 | 0.713 | 1.149 | 1.081 | 1.077 | 0.819 | 0.880 | 1.094
DMU4 | 0.748 | 1.118 | 1.132 | 0.912 | 1.059 | 1.389 | 0.841 | 0.853 | 1.037 | 1.136 | 1.022
DMU5 | 0.774 | 1.234 | 1.285 | 1.103 | 0.984 | 1.081 | 0.923 | 0.930 | 0.890 | 0.968 | 1.017
DMUG6 | 0.890 | 1.458 | 1.164 | 0.744 | 1.450 | 1.793 | 0.583 | 1.012 | 2.061 | 1.240 | 1.239
DMU7 | 0.875 | 1.037 | 1.049 | 3.160 | 0.494 | 1.353 | 0.844 | 1.561 | 1.417 | 1.259 | 1.305
DMUS8 | 1.154 | 0.740 | 1.187 | 1.917 | 0.826 | 0.994 | 0.849 | 1.084 | 0.939 | 1.350 | 1.104
DMU9 | 1.178 | 0.982 | 1.264 | 1.490 | 0.830 | 1.032 | 0.929 | 0.962 | 1.065 | 1.287 | 1.101
DMUI10 | 0455 | 1.115 | 1.685 | 1.032 | 0.639 | 1.027 | 0.740 | 1.389 | 0.865 | 1.296 | 1.014
DMUI11 | 0.929 | 0.884 | 0.990 | 1.116 | 1.014 | 0.978 | 0.976 | 1.089 | 0.976 | 1.462 | 1.041
DMUI12 | 1.049 | 0.637 | 0911 | 2.124 | 0.631 | 0.889 | 0.996 | 1.015 | 1.021 | 1.251 | 1.052
DMUI13 | 1.033 | 1.032 | 1.490 | 3.045 | 0.443 | 0.928 | 0.811 | 1.045 | 1.241 | 1.145 | 1.221
DMU14 | 1.101 | 0.836 | 2.763 | 2.362 | 0.377 | 0.811 | 1.401 | 1.306 | 0.688 | 0.900 | 1.253
DMUI15 | 1.134 | 1.082 | 0.991 | 2.083 | 0.791 | 0.959 | 1.098 | 1.114 | 0.938 | 1.360 | 1.155
AA 109250984 | 1.375 | 1.902 | 0.737 | 1.089 | 0.915 | 1.131 | 1.022 | 1.164 | 1.124
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<E 5-200 229 F8%7] °olF dl+7149 9 MPL

20083~2017d

08709 | 09710 | 10711 | 11712 | 12713 | 13714 | 14715 | 15716 | 16717 | A

DMUI | 9.639 | 0.362 | 2450 | 1.196 | 0.733 | 0622 | 1.124 | 2.014 | 0545 | 1.988
DMU2Z | 16.018 | 0.314 | 1.825 | 1.670 | 0.674 | 0400 | 1.156 | 2.362 | 0.490 | 2.596
DMU3 | 7173 | 0.314 | 1.615 | 0693 | 0.583 | 0.888 | 1.202 | 2.256 | 0.541 | 1.636
DMU4 | 0.769 | 1.089 | 0.884 | 1.050 | 1.828 | 0.501 | 0.757 | 1.039 | 1.116 | 1.006
DMU5 | 1.922 | 1.028 | 1.134 | 1.026 | 0.954 | 0.958 | 0.900 | 0.999 | 1.012 | 1.095
DMU6 | 0459 | 1.162 | 0940 | 0478 | 1.085 | 5208 | 0.299 | 0.973 | 0923 | 1.277
DMU7 | 3.003 | 0.373 | 2.004 | 1.216 | 0553 | 0.979 | 1.064 | 1.703 | 0.862 | 1.306
DMUS8 | 4187 | 0.579 | 1.390 | 1.241 | 0901 | 0.867 | 1.050 | 1.508 | 0.769 | 1.360
DMU9 | 3.101 | 0.774 | 1.229 | 1.027 | 0.839 | 0.994 | 0930 | 0.941 | 0957 | 1.189
DMUI10 | 4508 | 0.641 | 1.191 | 1.204 | 0.915 | 0.714 | 1.000 | 1.331 | 0.973 | 1.349
DMUII | 2130 | 0928 | 0.927 | 1.049 | 0.913 | 0996 | 0.986 | 1.004 | 1.063 | 1.104
DMUI2 | 6.738 | 0.436 | 1.569 | 0.854 | 0.833 | 0.837 | 0.979 | 1.921 | 0.888 | 1.611
DMUI13 | 5337 | 0524 | 1487 | 1.183 | 0.871 | 0.886 | 1.049 | 1.622 | 0.678 | 1.486
DMU14 | 10.284 | 0.347 | 1.709 | 1.527 | 0.761 | 0.720 | 1.238 | 2.131 | 0.554 | 2.052
DMUI15 | 5199 | 0.408 | 1.383 | 1.278 | 0.800 | 0.755 | 1.009 | 1.373 | 0.760 | 1.412
2 A 5365 | 0.619 | 1.449 | 1.113 | 0.883 | 1.088 | 0983 | 1.545 | 0.809 | 1.498
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<% 5-21> IMF o]

<7190 e TECE 1988d~1997d

88789 | 89790 | 90791 | 91792 | 92793 | 93794 | 94795 | 95796 | 96797 | 97798 | A A

DMUI | 1.350 | 0.501 | 0.847 | 1.217 | 1.882 | 1.107 | 0.650 | 1.277 | 1.205 | 0.889 | 1.092
DMU2Z | 1.840 | 1.000 | 1.000 | 1.000 | 0.847 | 0.708 | 1.003 | 1.663 | 1.000 | 1.000 | 1.106
DMU3 | 1.371 | 1.068 | 0.787 | 1.248 | 1.014 | 1.037 | 0.918 | 0.727 | 0.869 | 1.504 | 1.054
DMU4 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
DMU5 | 0.978 | 0.993 | 0.961 | 0.920 | 1.055 | 1.105 | 1.000 | 0.986 | 0.792 | 1.160 | 0.995
DMUG6 | 0.902 | 0.804 | 1.495 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.020
DMU7 | 1.456 | 1.000 | 1.000 | 1.000 | 1.000 | 0.844 | 1.185 | 1.000 | 0.929 | 1.076 | 1.049
DMUS8 | 1.112 | 0.799 | 0.862 | 1.116 | 0.861 | 1.417 | 1.073 | 1.003 | 0.830 | 1.189 | 1.026
DMU9 | 1.000 | 0.898 | 0.837 | 0.790 | 1.002 | 1.574 | 1.014 | 1.055 | 0.841 | 0.754 | 0.976
DMU10| 0911 | 1.121 | 1.076 | 1.261 | 0.991 | 1.022 | 0.815 | 1.332 | 1.000 | 1.000 | 1.053
DMUI11| 1.000 | 1.000 | 1.000 | 0.902 | 1.108 | 1.000 | 1.000 | 1.000 | 0.891 | 1.123 | 1.002
DMUI12| 1.325 | 0.791 | 0.608 | 1.105 | 0.605 | 1.269 | 1.046 | 1.913 | 1.035 | 1.277 | 1.097
DMU13| 0.964 | 0.677 | 0974 | 0.791 | 1.310 | 0.901 | 1.588 | 0.858 | 1.204 | 0.604 | 0.987
DMU14| 1.089 | 1.169 | 0.872 | 0.798 | 0.847 | 0.879 | 1.243 | 1.069 | 0.901 | 0.707 | 0.957
DMUI15| 0.994 | 0.844 | 1.156 | 0.594 | 1.398 | 0.962 | 1.291 | 1.000 | 1.000 | 0.717 | 0.996
A4 | 1.153 | 0911 | 0.965 | 0.983 | 1.061 | 1.055 | 1.055 | 1.125 | 0.966 | 1.000 | 1.027
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<E 5-22> IMF °o]%& &-&719¢ TECL 1998 3~20073

98799 | 99700 | 00701 | 01712 | 02713 | 03704 | 04705 | 05706 | 06707 | 07708 | =1 A

DMUI | 1.125 | 1.000 | 0.964 | 1.037 | 1.000 | 1.000 | 0.843 | 1.186 | 0.849 | 0.655 | 0.966
DMU2Z | 1.000 | 0.799 | 1.184 | 0.736 | 0.558 | 0.942 | 1.785 | 0.732 | 0.466 | 1.023 | 0.923
DMU3 | 0.528 | 1.101 | 1.975 | 1.000 | 1.000 | 0.794 | 1.260 | 1.000 | 0.679 | 0.692 | 1.003
DMU4 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.924 | 0.845 | 0.884 | 0.965
DMU5 | 0.907 | 1.217 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.938 | 0.753 | 0.982
DMUG6 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
DMU7 | 1.000 | 1.000 | 0.981 | 1.019 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
DMUS | 1.068 | 0.977 | 1.024 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.007
DMU9 | 1.247 | 1.087 | 1.165 | 0.916 | 1.006 | 0.921 | 1.040 | 0.969 | 1.005 | 0.990 | 1.034
DMU10| 1.000 | 1.000 | 1.000 | 0.728 | 0.882 | 0.871 | 0.978 | 0.895 | 0.652 | 1.107 | 0.911
DMUI11| 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.953 | 1.050 | 1.000 | 1.000 | 1.000 | 1.000
DMUI12| 1.043 | 0.929 | 0.817 | 0.861 | 0.960 | 0.755 | 1.400 | 0.828 | 1.087 | 0.940 | 0.962
DMU13| 1.096 | 1.283 | 1.210 | 1.000 | 0.937 | 0.794 | 1.005 | 1.033 | 1.296 | 0.844 | 1.050
DMU14| 1.142 | 1.122 | 2.055 | 0.576 | 0.819 | 0.664 | 2.355 | 0.970 | 0.713 | 0.740 | 1.116
DMUI15| 1.146 | 1.218 | 0.983 | 0.853 | 1.133 | 0.829 | 1.270 | 1.000 | 1.000 | 1.000 | 1.043
A4 | 1.020 | 1.049 | 1.157 | 0.915 | 0.953 | 0.901 | 1.199 | 0.969 | 0.902 | 0.908 | 0.997
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<® 523 =29 F8%7] ol% sl&71d<e TECL 2008d~2017d

08709 | 09710 | 10711 | 11712 | 12713 | 13714 | 14715 | 15716 | 16717 A

DMUI | 1.798 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.076
DMU2Z | 4098 | 0872 | 0914 | 1.1589 | 0965 | 0.576 | 1.164 | 1.104 | 0.844 | 1.262
DMU3 | 2129 | 1.000 | 1.000 | 0954 | 0.795 | 1.285 | 0.992 | 1.028 | 0.873 | 1.102
DMU4 | 1450 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.042
DMU5 | 1401 | 1.010 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.039
DMU6 | 1.000 | 1.000 | 1.000 | 0.555 | 0.818 | 2.203 | 1.000 | 1.000 | 0.994 | 1.057
DMU7 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
DMUS8 | 1.000 | 1.000 |-1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.001
DMU9 | 1.176 | 0.962 | 1.040 | 0.963 | 0.881 | 1.090 | 1.041 | 0.795 | 0.991 | 0.997
DMUI10 | 2.271 | 0959 | 0.813 | 1.084 | 1.072 | 0.667 | 1.293 | 1.094 | 0957 | 1.112
DMUII | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
DMUI2 | 1.235 | 1.040 | 0.897 | 0.780 | 0.995 | 0.981 | 0994 | 1.178 | 1.260 | 1.032
DMUI13 | 1.092 | 1.085 | 0.959 | 1.043 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.023
DMU14 | 1.680 | 1.190 | 0.59 | 1616 | 1.061 | 0.987 | 1.120 | 0.872 | 1.120 | 1.136
DMUI15 | 1.000 | 0.973 | 0.811 | 1.199 | 0.930 | 0.876 | 0.981 | 0.841 | 1.075 | 0.973
A 1565 | 1.006 | 0935 | 1.023 | 0965 | 1.044 | 1.039 | 0.994 | 1.007 | 1.057
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<% 5-24> IMF o]#

TCI: 1988+1~1997d

88789 | 89790 | 90791 | 91792 | 92793 | 93794 | 94795 | 95796 | 96797 | 97798 | XA

DMUI | 0.952 | 1.040 | 1.194 | 0.912 | 0.506 | 0.992 | 0.757 | 1.367 | 1.052 | 1.328 | 1.010
DMU2Z | 0.925 | 1.481 | 1.880 | 0.901 | 0.358 | 0.969 | 0.868 | 1.405 | 1.096 | 1.412 | 1.129
DMU3 | 0.907 | 1.291 | 1.764 | 0.896 | 0.380 | 1.034 | 0.609 | 1.626 | 0.942 | 1.509 | 1.096
DMU4 | 1.060 | 1.366 | 0.952 | 0.838 | 1.251 | 0.813 | 1.015 | 1.059 | 1.239 | 1.243 | 1.084
DMU5 | 0.888 | 1.022 | 1.088 | 1.314 | 1.100 | 1.048 | 0.856 | 0.894 | 0.912 | 1.351 | 1.047
DMU6 | 0.950 | 1.117 | 1.100 | 0.781 |0.965 | 0.993 | 0.849 | 1.027 | 1.319 | 1.225 | 1.033
DMU7 | 0.974 | 1.003 | 1.415 | 1.149 | 0.634 | 0.949 | 1.017 | 0.881 | 0.925 | 1.388 | 1.033
DMUS8 | 0.851 | 1.052 | 1.124 | 1.167 | 0.918 | 0.882 | 0.972 | 0.890 | 0.940 | 1.339 | 1.014
DMU9 | 0.778 | 1.091 | 1.186 | 1.266 | 0.904 | 0.943 | 0.739 | 1.291 | 0.896 | 1.354 | 1.045
DMUI10 | 0912 | 1.118 | 1.177 | 1.178 | 1.320 | 0.952 | 1.048 | 1.256 | 1.335 | 1.734 | 1.203
DMUI11 | 0.781 | 1.064 | 0.822 | 1.334 | 1.105 | 0.860 | 0.858 | 0.927 | 0.853 | 1.474 | 1.008
DMUI12 | 0.792 | 1.195 | 1.144 | 1.346 | 0.711 | 0.927 | 0.930 | 1.261 | 0.894 | 1.631 | 1.073
DMUI13 | 0.652 | 1.110 | 1.107 | 1.287 | 0.483 | 0.947 | 0.687 | 1.649 | 0.853 | 1.457 | 1.023
DMU14 | 0.740 | 1.180 | 1.252 | 1.034 | 0.493 | 0.969 | 0.933 | 1.193 | 0.919 | 1.363 | 1.007
DMUI15 | 0.778 | 1.066 | 0.973 | 1.161 | 0.589 | 0.880 | 0.948 | 1.178 | 0.896 | 1.364 | 0.983
AA | 0863 | 1.146 | 1.212 | 1.104 | 0.781 | 0.944 | 0.872 | 1.194 | 1.005 | 1.405 | 1.053
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<& 5-25> IMF o]%

TCL: 1998+1~20073

98799 | 99700 | 00701 | 01712 | 02713 | 03704 | 04705 | 05706 | 06707 | 07708 | 1A

DMUI | 1.071 | 1.064 | 1.141 | 3.590 | 0.543 | 0.768 | 0.629 | 1.559 | 0.846 | 0.743 | 1.195
DMU2Z | 1.005 | 0.527 | 1.371 | 2436 | 0.261 | 1.175 | 1.024 | 0.973 | 0.539 | 1.182 | 1.049
DMU3 | 0478 | 1.009 | 2.319 | 1.418 | 0.713 | 1.149 | 1.081 | 1.077 | 0.819 | 0.880 | 1.094
DMU4 | 0.748 | 1.118 | 1.132 | 0.912 | 1.059 | 1.389 | 0.841 | 0.853 | 1.037 | 1.136 | 1.022
DMU5 | 0.774 | 1.234 | 1.285 | 1.103 | 0.984 | 1.081 | 0.923 | 0.930 | 0.890 | 0.968 | 1.017
DMUG6 | 0.890 | 1.458 | 1.164 | 0.744 | 1450 | 1.793 | 0.583 | 1.012 | 2.061 | 1.240 | 1.239
DMU7 | 0.875 | 1.037 | 1.049 | 3.160 | 0.494 | 1.353 | 0.844 | 1.561 | 1.417 | 1.259 | 1.305
DMUS8 | 1.1564 | 0.740 | 1.187 | 1.917 | 0.826 | 0.994 | 0.849 | 1.084 | 0.939 | 1.350 | 1.104
DMU9 | 1.178 | 0.982 | 1.264 | 1.490 | 0.830 | 1.032 | 0.929 | 0.962 | 1.055 | 1.287 | 1.101
DMU10| 0455 | 1.115 | 1.585 | 1.032 | 0.639 | 1.027 | 0.740 | 1.389 | 0.865 | 1.296 | 1.014
DMUI1| 0.929 | 0.884 | 0.990 | 1.116 | 1.014 | 0.978 | 0.976 | 1.089 | 0.976 | 1.462 | 1.041
DMUI12| 1.049 | 0.637 | 0911 | 2.124 | 0.631 | 0.889 | 0.996 | 1.015 | 1.021 | 1.251 | 1.052
DMU13| 1.033 | 1.032 | 1.490 | 3.045 | 0.443 | 0.928 | 0.811 | 1.045 | 1.241 | 1.145 | 1.221
DMU14| 1.101 | 0.836 | 2.753 | 2.362 | 0.377 | 0.811 | 1.401 | 1.306 | 0.688 | 0.900 | 1.253
DMUI15| 1.134 | 1.082 | 0.991 | 2.083 | 0.791 | 0.959 | 1.098 | 1.114 | 0.938 | 1.360 | 1.155
A 10925 0984 | 1.375 | 1.902 | 0.737 | 1.089 | 0.915 | 1.131 | 1.022 | 1.164 | 1.124
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<® 5-26> =24 3897 olF sl&7Id< TCL: 2008d~2017

08709 | 09710 | 10711 | 11712 | 12713 | 13714 | 14715 | 15716 | 16717 | A

DMUI | 9639 | 0362 | 2450 | 1.196 | 0.733 | 0.622 | 1.124 | 2014 | 0545 | 1.988

DMU2Z | 16.018 | 0314 | 1.8256 | 1.670 | 0674 | 0400 | 1.156 | 2.362 | 0490 | 2.596

DMU3 | 7173 | 0314 | 1615 | 0693 | 0.583 | 0.888 | 1.202 | 2256 | 0541 | 1.636

DMU4 | 0769 | 1.089 | 0.884 | 1.050 | 1.828 | 0.501 | 0.757 | 1.039 | 1.116 | 1.006

DMU5 | 1.922 | 1.028 | 1134 | 1.026 | 0.954 | 0958 | 0.900 | 0999 | 1.012 | 1.095

DMU6 | 0459 | 1.162 | 0940 | 0478 | 1.085 | 5208 | 0.299 | 0973 | 0923 | 1.277

DMU7 | 3.003 | 0373 | 2004 | 1.216 | 0.553 | 0979 | 1.064 | 1.703 | 0.862 | 1.306

DMUS8 | 4187 | 0579 | 1.390 | 1.241 | 0.901 | 0.867 | 1.050 | 1.508 | 0.769 | 1.360

DMU9 | 3101 | 0.774 | 1229 | 1.027 | 0.839 | 0994 | 0930 | 0941 | 0957 | 1.189

DMUI10 | 4508 | 0641 | 1.191 | 1.204 | 0915 | 0.714 | 1.000 | 1.331 | 0973 | 1.349

DMUI1 | 2130 | 0928 | 0927 | 1.049 | 0913 | 0996 | 0986 | 1.004 | 1.063 | 1.104

DMUI12 | 6.738 | 0436 | 1569 | 0.854 | 0.833 | 0.837 | 0979 | 1.921 | 0888 | 1.611

DMUI13 | 5337 | 0524 | 1487 | 1183 | 0.871 | 0886 | 1.049 | 1.622 | 0.678 | 1.486

DMU14 | 10284 | 0.347 | 1.709 | 1527 | 0.761 | 0.720 | 1.238 | 2.131 | 0.554 | 2.052

DMUI15 | 5199 | 0408 | 1383 | 1.278 | 0.800 | 0.755 | 1.009 | 1.373 | 0.760 | 1.412

2 A 5365 | 0619 | 1.449 | 1.113 | 0.883 | 1.088 | 0.983 | 1.545 | 0.809 | 1.498
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<¥E 5-27> IMF oA sj27199 a&4W3l A4ual 1988d~1997d
88789 | 89790 | 90791 | 91792 | 92793 | 93794 | 94795 | 95796 | 96797 | 97798 | A
MPI | 1.002 | 1.052 | 1.158 | 1.074 | 0.812 | 0.994 | 0.92 1.35 | 0.975 | 1411 | 1.075
TECI | 1.153 | 0911 | 0965 | 0.983 | 1.061 | 1.055 | 1.055 | 1.125 | 0.966 | 1.000 | 1.027
TCI | 0.863 | 1.146 | 1.212 | 1.104 | 0.781 | 0.944 | 0.872 | 1.194 | 1.005 | 1.405 | 1.053
<¥ 5-28> IMF o] % aj27199 &84 3l Agual: 1998d~2007'3
98799 | 99700 | 00701 | 01712 | 02713 | 03704 | 04705 | 05706 | 06707 | 07708 | Z A
MPI | 0925 | 0984 | 1.375 | 1.902 | 0.737 | 1.089 | 0915 | 1.131 | 1.022 | 1.164 | 1.124
TECI | 1.02 1.049 | 1.157 | 0915 | 0.953 | 0.901 | 1.199 | 0.969 | 0.902 | 0.908 | 0.997
TCI | 0925 | 0984 | 1.375 | 1.902 | 0.737 | 1.089 | 0.915 | 1.131 | 1.022 | 1.164 | 1.124
<E 529 =224 897 o|F dlw7]d a&ARst Anln
2008'3~2017'3
08709 | 09710 | 10711 | 11712 | 12713 | 13714 | 14715 | 15716 | 16717 A
MPI 5.365 0.619 1.449 1.113 0.883 1.088 0.983 1.545 0.809 1.498
TECI | 1.555 1.006 0.935 1.023 0.965 1.044 1.039 0.994 1.007 1.057
TCI 5.365 0.619 1.449 1.113 0.883 1.088 0.983 1.545 0.809 1.498
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GE 5-30> 271 Mol SEE aeddst 5w

MPI TECI TCI
\=]

T 1988~ | 1998~ | 2008~ | 1988~ | 1998~ | 2008~ | 1988~ | 1998~ | 2008~

1997 2007 2017 1997 2007 2017 1997 2007 2017
Alo

— 8] 1.090 1.074 1.268 1.021 0.983 1.041 1.063 1.102 1.173
94 714
E =L o

T ;1};3 1.057 1.182 1.849 1.034 1.014 1.089 1.040 1.206 1.474
&5

R 7 1.103 1.073 1.307 1.025 0.982 1.055 1.073 1.102 1.159
El__ =] O

it ;1};3 1.043 1.183 1.805 1.031 1.015 1.073 1.029 1.206 1.489
Alo

; &1 1.058 1.087 1.239 1.009 0.993 1.031 1.052 1.104 1.169
Wz | 79
E =L o

T ;1};3 1.095 1.167 1.882 1.049 1.003 1.100 1.053 1.204 1.478
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<E 5-3> Y

g 9% 87

FEuT Squs
e I e e T B E I
Eg4 | E84 | E84 | v | ws | add | 498
1988 0.43 0.53 0.84 15.95 764.90 11.99 11.90 2.50
1989 0.37 0.52 0.79 19.53 626.06 13.23 7.00 2.60
1990 0.36 0.50 0.79 21.50 989.48 13.70 9.80 2.40
1991 0.36 0.51 0.74 21.39 | 133235 | 12.73 10.40 2.40
1992 0.34 0.48 0.74 1997 | 1439.80 | 13.74 6.20 2.50
1993 0.41 0.51 0.80 1860 | 1507.86 | 15.00 6.80 2.90
1994 0.41 0.51 0.80 1506 | 5383.68 | 16.76 9.20 2.50
1995 0.43 0.52 0.83 14.83 | 1454.72 | 17.85 9.60 2.10
1996 0.42 0.50 0.84 11.02 | 2202.88 | 18.86 7.60 2.00
1997 0.40 0.48 0.83 1173 - | 1598.34 | 19.26 5.90 2.60
1998 0.46 0.56 0.83 1695 | 1500.13 | 17.40 5.50 7.00
1999 0.48 0.57 0.85 23.30 670.79 23.15 11.30 6.30
2000 0.46 0.55 0.86 1885 | 113613 | 20.26 8.90 4.10
2001 0.56 0.69 0.85 20.19 | 134329 | 26.68 4.50 3.80
2002 0.56 0.68 0.85 25.65 474.11 35.06 7.40 3.10
2003 0.55 0.67 0.84 27.01 530.63 29.68 2.90 3.40
2004 0.60 0.71 0.86 33.43 265.83 30.02 4.90 3.50
2005 0.54 0.66 0.82 33.74 221.70 28.90 3.90 3.50
2006 0.52 0.65 0.81 38.71 189.28 32.38 5.20 3.30
2007 0.53 0.68 0.81 38.81 227.58 37.40 5.50 3.00
2008 0.62 0.77 0.80 34.09 372.23 38.36 2.80 3.00
2009 0.78 0.81 0.97 36.34 418.24 46.76 770 3.40
2010 0.57 0.73 0.79 35.47 426.98 47.27 6.50 3.40
2011 0.65 0.74 0.88 33.02 549.91 40.73 3.70 3.00
2012 0.72 0.76 0.95 32.17 564.22 30.92 2.30 3.70
2013 0.65 0.70 0.91 34.86 348.56 38.78 2.90 3.20
2014 0.63 0.70 0.88 34.61 338.48 34.58 3.30 3.10
2015 0.56 0.64 0.88 34.42 361.86 35.99 2.80 3.50
2016 0.72 0.90 0.81 35.29 278.46 32.93 2.80 3.60
2017 0.61 0.66 0.92 37.05 27517 30.66 3.10 3.70
A 0.52 0.63 0.84 26.45 926.46 20.68 5.84 3.30
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W 7 ARAAE < 5-320) Felstgnh

<E¥ 5-32> &4 28 #d W 1 AHEH
1 2 3 4 5 6 7 8

72 EA 1.000
c7l=E&4 | 0.800 1.000

TREEA 0.495 -0.097 1.000
A7 AER & | 0273 0.237 0.166 1.000

A H& -0.274 | -0.256 -0.134 -0.957 1.000
191911 | 0.358 0.310 0.186 0.323 -0.306 1.000
BAEE | -0446 | -0.368 -0.190 -0.293 0.309 -0.372 1.000
HA9E 0.193 0.165 0.094 0.146 -0.141 0.173 -0.230 1.000
- 81 —
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<& 5-34> 1A

g

ERER

FARAA Tt t-value p-value
&) 0.973 0.066 14.670 0.000
log (A1 &) -0.095 0.021 -4.536 0.000
log(F-A 1] &) -0.113 0.015 -7.389 0.000
log(1Q12<1734]) 0.129 0.009 14.613 0.000
log(BA1445) -0.218 0.011 -20.603 0.000
log(d49&) 0.100 0.022 4.488 0.000
R*? 0.189
Adj— R? 0.186
F-value 82.115
p-value 0.000
— 84 —
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<E 5-35 LAHEHEFY S o] &3 AAHLJAEY: TEEEA
FAA S E+=ox t-value p-value
&) 0.290 0.056 5.158 0.000
log (A1 &) 0.179 0.018 10.029 0.000
log(F-A 1] &) 0.105 0.013 8.125 0.000
log(1Q12<1734]) 0.056 0.007 7.541 0.000
log(BA1445) -0.085 0.009 -9.478 0.000
log(d 49 &) 0.071 0.019 3.765 0.000
R? 0.070
Adj— R? 0.068
F-value 26.793
p-value 0.000
-85 —
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