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< Abstract >

Analyzing Interconnectedness in Korean Financial Industry
Using Granger Causality Network

Interconnectedness among financial institutions can amplify the
effects of shocks in the financial market. Global financial crisis
during 2007-2009 showed how this channel can increase the
systemic vulnerability of financial market. In this paper, I analyze
interconnectedness in Korean financial industry using empirical

methods.

Interconnectedness in financial sector can arise from several
channels. In terms of funding resources, securities companies
and specialized credit finance business companies have the
highest ratio of inter-financial sector borrowing to total funding.
Securities companies and asset management companies have
been actively engaged in transactions in call loan market, a
non-collateralized short-term money market. However, a
concern for systemic risk led government to announce a policy
to move these non-bank players to collateralized Repo market
by 2015. Over-the-counter derivatives are also considered to be
capable of creating potential systemic risk, due to their
complex, opaque, and illiquid nature. In Korea, they are traded
mainly by commercial banks and securities companies, but
there is yet no case that these instruments caused any systemic

crisis in financial market.
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I also use Granger Causality Network method to study
interconnectedness in Korean financial industry. A network is
defined according to the existence of Granger causality between
any two firms, and various network measures are used to
analyze the degree and the shape of interconnectedness. Data
used for estimation is the Expected Loss Ratio of financial

institutions, and from sovereign CDS premium.

The main results from the Granger Causality Network
analysis are summarized as the following. First, the degree of
interconnectedness increases during the period of financial
instability. Second, banks and financial investment companies
mainly influence other financial sectors in the network, while
insurance companies and savings banks are influenced by
others. Third, the influence of foreign factors is low overall, but
increased sharply during global financial crisis. Fourth, during
savings bank crisis and Tongyang crisis, the influence of
respective financial sectors increased. However, both events do

not show severe degree of interconnectedness.

Granger Causality Network analysis relies on statistical
concept of causality, thus it is susceptible to the criticism that it
does not necessarily capture true -causality. However, the
approach has its own strength that it provides an intuitive,
structural measure of interconnectedness in almost real-time.
Considering these properties of Granger Causality Network, the
method seems to be the most useful when used for an early

warning signal indicator of financial instability.
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12 THRJAA AF/FA UESNAE o] &3 S8V FsAAE 3
<E lI-1> =4 3 8H3E B % H 387[2HFEx (20104 &)
(2% =9)

87185 | FARE | FEAA) | B F8713EAB) | (B/A)

T3 17 | 1668.6 | 1551.6 266.2 17.2%

2R 37 194.9 182.2 38.6 21.2%

B3|} 53 593.8 457.8 22 0.4%

Z 3L 62 199.8 162.6 26.0 16.0%

212 F 3] AL 63 120.8 95.8 39.2 40.9%

A F23) 105 86.8 82.0 0.8 1.0%

A g ZA#(2013)

<19 [I-1-2>% 2 438 AL @ $Ae P4 nFS Bz

2t
T W23 (Domestic Bank: DB) ¢ A% W& R dF9 vlso] 7P =

om, ¥ FE71H A2 HAY 10% PN FAl= 20% vvtolth. 9
2 A (Foreign Bank: FB)- —7,‘—3 oA AFLe zgste 2 =24
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(Repurchase Agreement: RP)E &3 A=xg ol 7|1sth A A
w3 A" ANPETE3F] /‘]-(Consumer Specialized Credit Finance
Company: CSFC)9] ¥ F671% EARFL 40%S A3, 4%
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A3 7|2 st gAHo =

Ao s BT F e

m}ﬂwm{}l

2) =813 (2010)



16 I AA AABA HMEHZE &3 T

Zo]7] 93 AMow TGIZT IFAFL
S ARREEARe @Y1 T Al BEANS RPAIE S4
2 o o] vh(o] 71 5-(2011)).

<E ll-2> EAMZ 70| O8Y 2He F4y|
(21 %)

Ry 2010 2011 2012 #Auk7)
EL R A= A 36.8 29.4 36.9
= o243 62 6.6 7.2
3 S A3} 15 1.9 14
= A& 53.0 58.8 53.0
7] & 2.5 3.3 1.5
o (A e E S 4.1 442 495
_% 9] 2AA 15.3 13.1 14.3
;} S A3} 35.2 37.1 30.7
71 ¥ 5.4 5.6 5.5

. @ =1 5 v vl (RP) A1

RPAHE SHES dA7Izte] ZAHst & Azl 7t o2 thA] Sy
she 2doR viujsle RAowAM dxANe} mE AN A& = ot
7EKth @A Syt RPAMY] GRFASEZE oA, A, AGA-
Exs) So] 80% %9 HIELS AE gtk RPAHNE A 3
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=
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2013/01

2012/01

RPuful <8 Aef &

2011/01

T

A

718
2010/01

}

0
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o
l-4> 2 7|22t RP Hah 2

6

2009/01

<agl
M-3>2 S F49%E 7187 RP H=AN L whsAY 2o
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18 aHAA ABAA YEYAE o] &3 FE7A A5AAA FH

9 FAE ATt AFHEA o5 AFo] RPAIFOZ o] Aol
St

)
o

<#E I1-3> 7|22t RP o= / of=AHel ZhoH

(Tl A 9)
Ry 2010 | 2011 | 2012 6
w23 536 326 323( 1.4%)
o S A3} 3,255 8,438 8,809(38.1%)
’; ZAAE - 276 5,981(25.8%)
#) THEE 1,700 2,327 1,323( 5.7%)
71 687 2,734 | 2.313(12.3%)
YA EEF 2,209 2,825 2,841(12.3%)
™ ARk g4} 3,724 4967 | 5,836(25.2%)
j: Enics 85 1,297 3,047(13.2%)
) AR 1,171 1,860 3,019(13.0%)
71 P 7,477 7,544 8,398(36.3%)
F o0 1) LYY, FFAL, ANEEAL, BIAL, 9lexd 5
2) 24, F8AL BaAL 9ledd
A5 =23 (2012)

RPA S A% vz G540 i Agenast B 415 AS
FRE Al w F2 PR AEAHR ojFo|AE FAw H]
gl A g3k woh 18y Acharya and Oncu(2012) o w2
| RPA = A 2Rl 2aE Qe f2E ZABY A,

Fug
RPAZS] GREo] AAALY 45 GRS LA AF A2H
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gzt BT = o S F5AE FRe] FA @2 ARl AT
o

Ae RS0l WSl ABA} FEALS e Ao £

S 49, ol BRAL A9 FsEE oAtk oud wuA
Wl FpsRe ARt Mad A4 e ARAEIAE A4
49 GGFL F & Uk AAZE 20079 B HolZE 2 A& 9
ARE S ol @4g 2 F ek ol W=E CDOS

FAEIHA o]E HEE RPE T3 Ave £ Stk MEZHY &
AstE A A=l AFolg sl oFstEA AAAESS

HEZ 7EAA " CDO9| wi7E Al=skth 2y o] CDO Wiz
oAl ekl ole AAYE AV w897 JAFs
&3let= dde] HAH. =4, RP7AH 9 7&?’\}% o] Al 3z27F A4ty
£ g3l F+= 3AH(triparty) HA D A5 o] HAMHGF idle A
5 7He/dol o7 Faeide] 2 gﬁe Ut AR, F§971 F
o dAFe Zgtolwy gy ﬂ%%ﬁ"@i‘i(l’rimary Dealer Credit

Facility)oll= RP HAtHFE dls)s} 2 JPRAY] AFA

2
2
)
ri
o
oo
i
¥ &
>
i)
o,
12
>
(o
Al
£
AR
i,
2
(o,
lo
olN
M
—~ il
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A REF Egi?l g3 #EYFEs AT A7
= ol 7= rtHer 2y dHozm F§7)H7 oA
HF8AHe Gde Axde=ag FoATe 29w ALY =



20 T JAA AABA HEHAE ©]&F 5578 FEAAE F4

Jo. FAHCRE oA S8 S mES B3 (complexity),
H--5A4 (illiquidity), 2389 35 (concentration) 7}/, EFHA
(lack of transparency), 3% A7/d(market linkages) < S.<lo] TAd+
Aol gzagl AggzIay ZAAgsa 55 gdAE & o
(Darby(1994)). 20083 AIG F-AAMEl= 1 iR AbE 2 F3Th AIGY
FAS AFAQA BPY FEol obd dGEFS F2 FAFshks A
olaf A AsIATH 15 (2011)). 5 AIGAIR] AIGFP7}F gl CDS Al of
= Fg el S891717F Mgl weh AfFEolPAard BN =T}
FobA High E4o] TS ol A= AIG FAAE B FAEE
Aoz o]ojx]A Hrt.

13
e
=
N
(o
W
BN
o

g
=
O
—_
)

N
o
2

i
o
iy
°

. 99 AT
oA Qom, dulA o 20% F RANEANE B, wgvis
e HFol

3) TRk <3 4> 9 <3 O-5>94 AAE dde F§71AF Ayt of
Yet vlgg7183e] Ads £3eta Utk



<E II-4> md =83A FAud=z84E HUTHE

(&t 20124 &)

23 =4 R e 718k
20,643 51,307 2,480 201 17
Z A) 77 E-_‘i 7 7 7
FAR Q77%) | (68.7%) | (33%)| (03%)| (0.0%)
SPAEELEE AR 4,263,645 374,362 1,426 2,171 3,553

91.8%) | (81%)| (0.0%)| (0.0%) | (0.1%)

. 1,910,900 | 43,152 | 26913 | 25859 4,579
= kU % 7 7 s 'y ', »
sERaAY (95.0%) 21%) |  (13%) | (1.3%) | (02%)

5176 | 26,630 159 114 0
(161%) | (83.0%) | (05%) | (04%)| (0.0%)

<E II-5> = 28&A MELYSSYE Hellgd &

23 91224 il By
695 478 16,422 2,806

Rl = )/ y
RS (3.4%) 23%) | (80.5%) |  (13.8%)
3475 561 17,158 0

2} 017 / 7
BT AR (16.4%) 2.6%) | (81.0%) (0.0%)
7+ Aol JEE vls. F/A W CDS, TRS, CLN, 4 CDO

A5 =555 9(2013)



22 aHAA ABBA YEYIE ol &F BENVT FEAAL A4

seitele] B9 obn FARYTERE A 8] AzHelsa)
pAstE A BYHA Lok ol T FARYIFIE AUZ)
shelol wis) JHHOR He Woluh AEHORE FOITHYTEIE
i ‘ o1l A T 917] WECIHE S

A
=
W
2
2
X
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i
AL
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I
i
Nlo _‘ﬂ',
=
>,
iy
s b
)
rr
Fo
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S
2,
ok
d
i

gt TG4k (Central Counterparty:
SHolA thrlstal o

Bl
)
ofr
ol
rr
ol
ol
ao
2
o

4) BISol w2 2013 69 7|F vt AR wedEY AT
A RE AA A FEEE A7 0.14% %oﬂ &8ttt
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1 28R ABTA WIZA2 B4

T AA AAFAA (Granger Causality)= Granger(1969)7F A A g 7
Ho = shutel AlAdo] g AAIEY oSl d9gs VIReEAE B
gt Aurdoz AAD X7t AALE Yol thate] QA <Azw
s 28 34 2 d4 X7 7HA2 Qs AR} v Yo o=
oA A 2 FR Y7F AL e AR oo AuEs THAE
n)git) o] o7 RHEW v gt

(TS
N

2

S
o vo
L

Xiv1 = aXXt+bYX)/t+€f(+1v @

Yii1 = aYYt"_beXt"‘et};l’ (2)

A7 et o el = A7 dE HHAQ A3 (white noise) Al
Agolth. 7t BAACZ 00] ofd g %S 7 B, YE X
sl 2EAA AeBAZE Aok Fojgoh viRbA =, v ) 00] of



26 T JAA AABA HEHAE ©]&F 5578 FEAAE F4

9 foE g M A9 Xe Yl el zaﬂow A7AA7E A
Billio et al.(2012)] wLE_ , BeAIFe] E8AY AS At e

HES 2o 2 Q1A JAABA = EASHA Fotok 5&"4’. Q1A A
HARZ A% oS0 7S A5 2} A (arbitrage) 7t st A 9]
H3LE 7S & 7] wiiEelth 2y AgRlE, XY A K (borrowing
constraint), Value-at-Risk A|¢Fo.2 <13k A]Zof 3 (market friction)®] &
A A9 BEHA AAAHTE doAtA] XepHA WG F 2 A A
A #AA L vERE & YTt olgldt 2y dA A#RFAAE FFUIBT A
B AN FEAALE FHAE o @
)

’c??
TS,
O
<
10
=
)
En
)
0
=
=2
=2
ol

w8718t 2 A AABA A 23 Y ENIE a3 2ol 9

sttt 4 BE S8 713e disiA st (pairwise) 1HAA ATTA]
A9 AFE FASH 2 AFBAC B FEAHF(indicator
variable) & T3 o] Hgith

.y _ |1 if j Granger causes 1
(]H”_{O otherwise (3)

siigel, A7) Aol H@ 2dAA ARBAE (o)) =0 o2 A
gt oA Ao EAWFE o3l YEYAS TANL T

I 22 vEYA ARE HAD F 3

op

)



7h 2 AA AH#A A=
(Degree of Granger Causality: DGC)

IYRJA QA A Age A NS 6718 AtoldA &
A F e FNN-1) 1Y 289X dFBA 5 F23 AoaA <
&R oty =, A JARAA Astee b5 2ol At

olFA AL DGC kel vlE] A V& KEY £S5 4F, Al=H"
vt e Aow |AFT Ke dWH o ZEHASR AJEH A
(Monte Carlo Simulation)°]y} 914 AJ&d o] A (Historical Simulation)

52 F3 A4E W45 7 DGCY 4%H FEREE ANToA

ftl

AAZIHY = 2HAA AFHBAC o3 AAIE 7B A

Z Out A9 In AXZE F&ESE Out AEe EF
A=) SOl 2EAA DA 2
< w8718 /MFE vt In AFE= = )

(SR |
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#Out :

2=, ()

)

J

M li—)+G—i).

=

1),

. _ 1
#In+ Out: (j— 8) = SV

o 48 234 AA A (Sector-conditional Connections)

o0

H 2AF AN A= i 5571

o

ops

Mm
)

ox
o

4

)
)
~

A FEHAT. Out-to-Other A4

=

s

11, In-from-Other A=

3]

Mg A

W
A
i
A=
)
~~

el

x
=
=
1
S
e
m =~
s
AT
@ 3
' =
< -l
< =
i Il
~
\B)
~=
S
|
[«
-~
L
Q
3=

23 Y 1Ge)—Gla) ],

N—N,

#In— from— Other : [ Z (S18)— (jla) ]
_ 1



#In+ Out— Other : [(jla)<— Y, (518)] (10)

B# a

3 B G8)— Gla) + (la)—(ilB)]

[}#a?#]

2(N—N,)

2}. <73 A (Closeness)

2R/ Age N2 F57180] B 55713 diste] 2#EdA <l
AAA 7|Fo 2 dFEs = 7 Ae ddAYE AT 2HAE A
T AME #sto, A 56718 7 38718 i A= o ¢
A AA AA}#A (weak C-Granger causality)E T3 Zo] A<t}

. C . . .
]—>22(]*>k1>><(k/’1*>k‘2)X(ko,lﬂl)zl (11)

A AL 7k iol dEl $3FFHe g C3ol A adAA ABA )
AeS YepdTh o] A, o Zo] g C-1EAA AFHTA vE
A= HeEAY GE AL F Uk

M =878 7 AA seA=H el sl dA S
Y Ge= tadt 2ol Foljth o] Af7} e s
AA ALF el sl Eop Aoz dAE e Ao & 5 ok



FHAA 7

(14

71ge] T JAA AABAZ FH
of ZEAA ABA ool ofsf

&
(j—1).
(j—id)Y adAA

_L
=

[e)

R

o9 @

[A];;
5}

o,

i # g

B gol 2 (i

Cis= M Gy (j Qz)/(# of C— Grangerconnections) . (13)

A AHRBA HEAZE o]

o

v}, 1{¥E F4 A (Bigenvector Centrality)

o}

=

30
=

< X N
TR =X No
. !
50w g
oA oy A
= oo w9
T o F X
w T ~ AWIW 1__/I
o o MF E

R X
il M I 10_; .m
AT > ‘_.Ar_l =
= &= Q
oF B O m
A _Mr_ow & E
F D </ MR k=
< T 5 E.:u
X
Cww G
T = o Mw i
T N —_
i M_,m g
ERN B
B o 4 W5
R A g o £
3 x O
3 ENC 2
o AN
oE o_wv o ]qn -
™ W
Mo x Ko R

[A],,v,. (15)



2. A5 RA: dAEAHES

7h QRELdr e =2

Merton F-E=RGL 7|4 Aol dFo F3AR 3L 44
AU Aol Hdoh 1A 7199 AHAyol v 22 FERA
et 7Hg sk

tlo o

4, _
=rdt+odW. (16)
A,

9 Aae)dA r& FAHZoIAE, o= BTHAL W AITHIE
(risk neutral probability)Z 24HgE HEU<t  &-E 71 (Brownian
stochastic process)e 9P|ty Z7]4AF-o AW7IXE No= 7S
A5, AAATE A= Z1FAF (D)} Z1AAHE(E)S] 71X (T) ol A ¢
7He v 2k

D;=min(4, N) = A, — max(4,—N,0) . (17)

E;=max(4,— N, 0) . (18)
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L
R

o] 7199 AROZHE T AlHo] AA
o] Aclal AtAC] NI F

ahel A

A
&

]

7H(Do)= 719 Ak dA7 A oA A2 o] AR 7HA]

]

O
HEe o

o 7

]

o

o~
T

A= Al

o] AA7}

2

o]

Alste] ALk

=
=

ATt ©]& Black-Scholes(1973)<]

PN
T

In(Ag/ N)+ (r+ 50*) T
oV T

Dy=A,®(—d))+ Ne "To(d,—o/T), d,=

(19)

e "T[E(A 7 Default) Q(Default) + NQ(Survival)].

Dy=¢ "TE(D;)

(20)

el

o
M

=K

oz 7

=1

o
=

4(19)% (20)

sk,

ofv]

1—®(d,—oVT) 9 AE

1— Q(Survival)

2

wvo
=
= Dy=d,—o

Foll A mk7)o]l 719 zpake] 7RX)7 AR 7hx| Bk

]
Aot} w3l 7|Ye] =AHA E](Distance-to-Default)

o
g
wwo
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M AZEH Ee 2 AP 33

2 goEn, g 7199 =4 7FsAo] o= AEelA

ALAAL S B 5 Qe AEL ST 5 A

s
=5
)
i
[o
fu
>

FEA EHELS 7ol B4kt 7H stoll AA 2A) Foll A A
AL 3 F Qe BleS g AT ESER FEA] EH4E
= wotod Vi 71 AFERE TSt A& FESs SAHY
T o, ol5 A=A HE(ELR) ol o

ELR = EDFXLGD. (21)

ME S8V ddEdnss HEE, E F71e AERER
A ShE AW o &4 P& (Sovereign ELR)2 A Y &R =220
a2 H| A (Sovereign Credit Default Swap Premium)ZF-E A4k 4 Q)
o &, F7HIER e BT A9 E4E5F CDS ZEm Y 7 v
7 22 #A(Dwyer et al.(2010))7F SA gl 2tsl] AHY of &

HES 58 + ok

Sovereign CDS

Sovereign FELR = 1— exp|— 10,000

xT|. (22)

. oy FE #4: 7<= 5 A (Descriptive Statistics)

EudAe 20029 7€9F25H 2013\ 1292714 9] 7|7HS Ui e =2
4 =

FOE)E dELRE ARE FEOE AMESTHY) RIS AS

5) o d=4lu1&2] ¥4 (non-stationarity) S 7Ftste] AA| FAHLS oA
AHg9 F7S GARCH(1,1) 2do=w I WHEAS FAHsI =A

(AELR,/0;,) 3 % Ag3sidh
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Fol 1 o] AN 2002~

S

Aoz =9rd 2007~20119<8 7|Ho=

200632 1 o] %<2l 2012~2013
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Risk Management)2] <
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20033 A18-7}

1HH 2002~2006'd Fol =

A

Ha

713k

,mo

skl AT EA

H] !

JEE!

=897

.

2y Az Az A8 A

o=

o} 20124 o] %
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36 I AA AHRBA HMEAZE &3 F5718F 4S5

<E II-2> EAM7(2IY ELR 7| =&8AH &
eq | Azen | E¥ | wy | JE
7\HF 12 11 28 13 8
A4 | BT 0.0007 0.0465 0.0090 0.0028 0.0397
7B gzan 0.0013 0.0301 0.0151 0.0043 0.0300
A= 35299 1.4989 3.8417 3.0412 1.5166
7|HF 12 11 27 10 7
2002 ) B 0.0005 0.03% 0.0069 0.0025 0.0517
2006 | EFAA 0.0005 00177 |  0.0089 0.0028 0.0343
A= 1.3211 0.8274 31171 14975 0.8993
7|H 10 8 26 13 5
2007 | BT 0.0009 0.0452 | 00113 0.0028 0.0165
ooy | EERA 0.0020 0.0281 0.0185 0.0047 0.0193
A= 31096 0.6559 27821 22176 2.0195
7|HF 10 4 26 11 4
012 | BT 0.0002 0.0676 0.0090 0.0032 0.0058
oo | EEEA 0.0001 0.0399 0.0051 0.0013 0.0037
H= 1.0306 0.8540 0.9508 0.3024 0.7449

N
1
ok
Al
Au)
(™

AFY(KRM)A RS AHE-3ste ALk



N
ke

M-3> 2M7|72tH A=y AZAF

e | = H = o1
2 | AE2Y | FEFEA | EYE o4l 2HECDs
< 3 055
e 0.01 0.33
AH | BEFA 0.34 0.13 0.46
R n g 040 012 038 054
of A 0.20 -0.02 017 0.15 0.16
2B ECDS 0.17 0.23 0.21 0.26 0.07 0.69
=3 045
&3 0.01 017
2002 | FHEA 035 0.06 042
2006 | B¥ 0.05 -0.01 0.09 0.26
o Al 021 -0.03 023 0.02 019
AHECDS 0.34 011 0.27 0.09 0.34 0.69
23 0.70
A& 0.26 0.65
2007 | EFA 050 030 0.54
20”11 23 0.63 0.28 0.59 0.73
of A 058 0.14 045 0.62 0.63
2HECDS 0.20 0.58 0.35 027 025 0.66
=3 0.25
A&-23 0.16 045
012 | BEFA 0.03 0.14 0.29
2013 5y 010 0.04 -0.10 013
o 2l 012 0.14 0.02 0.04 0.14
2HECDS 0.04 011 -0.33 0.16 0.02 0.80
AE: Gare]aae(KRMAE S AHE3ke] A%t






|
(!
T
ji[d
Kl0

<

|
’ 7

00
Mo

-

EI:I

ru
i

Ad-

2. M=

15
=AY

3

o0
Ho






Iv. 4324 2%
1. 2EAA AARAA MEAZ £49 24
b 2HAA AR BA A=

g AA [ARBA HBREDGCO) = 7Hed EE HENZ Tl
AA T AA JAGAA Y JZ—XH‘??}—‘: HEQ ] Hl&S AN Aeg

A 3 Fole 4 A7E 7183 Z5AAE =S Ads= A
B2 AEE Atk <:1%1 V-1>& 33 ©@9e] Aol TxE
(rolling-window sample)= &3 A4S 4A8te Fo]l& HAFH. F,

o] HAX= 20073 1299 A JAgTA AHIE FH=
20053 1¥~20073 1293Fe] X ES HE& A" Aotk a#dA <l
Hd#A Y FFe ATEEH Oll‘;ré*é% 183 HAC 3% X (Hetero-

skedasticity and Autocorrelation Consistent Estimator)E 53 2743ttt

< Iv-1> T el QlntatA AlstE
0.16 1 r 6.0%
0.14 o
- 5.0%
0.12 4
- 4.0%
0.1 4
0.08 o 1h - 3.0%
006 1 bnw\ J A 2.0%
y r o 0
Ji
i
0.04 -“N'n’\ r!\u\M 'Y
AP - 1.0%
0.02 4
0 0.0%

06.1 07.1 08.1 09.1 10.1 11.1 12.1 13.1
DGC(ELR, Z}%) KOSPIHEH (=)




42 T JAA AABA HEHAE ©]&F 5578 FEAAE F4

UG A7 EoHAE A

R

20073 AR7IAA = BlaE we aES Ao ol F XX

<t NV-1-3>2 2 F§4
In-from-Other, Out-to-Other ¥ F X% 9] A
2 ZF dFol A =&

7IZPEE ogA WElstA=Aol dE AGdIAZ 82 5 Uk

<E IV-1> 28Y3ZYH In-from-Other

2002~2006 2007~2011 2012~2013

23 3.59% 4.55% 6.25%
A 523 5.08% 12.50% 3.70%
=854t 0.78% 7.59% 3.61%
2y 6.17% 10.80% 10.06%
o2 2.27% 12.67% 5.56%
e ] 5.97% 8.60% 2.42%




<I IV-2> 28 3Y Out-to-Other

2002~2006 2007~2011 2012~2013

=3 1.15% 20.00% 7.08%
A &3 1.54% 0.88% 6.94%
554 7.58% 9.86% 5.89%
ny 1.67% 3.70% 1.74%
ALl A+ 2.27% 12.33% 2.78%
AW 0.00% 5.38% 13.94%

E IV-3> 28 ZEY In-from-Other + Out-to—-Other

2002~2006 2007~2011 2012~2013

23 4.74% 24.55% 13.33%
A %23 6.62% 13.38% 10.64%
=854 8.36% 17.46% 9.50%
1y 7.84% 14.50% 11.80%
AT 4.54% 25.00% 8.34%
el 5.97% 13.98% 16.36%

A=z HY, 23 2007 o]Ho= Out-to-OtherA| %7} In-
Hop gigkor} ojFo= Wit S Hola Uk 53]
2007~2011d & Out-to-Other A7} 20%7FA] A

| Hlsl 7Y 2 FAZEA 23

<= AAFRITE 2012

e HHolgh, wWhH 2007~2011d Z
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In-from-Other A%+ AF A5 13 U8 FoFHE HEL oJdko
A &St

AZPde] A 201197HA =  Infrom-Other A|E7}F  Out-to-
Other A HET Eof 2 UE JFOZRE TS whe X U
o} ¥bH H=23) 9717F UYE 2012~2013 3 o= Out-to-Other A %7}
7% 7 A dsstaA B F89F0l i JdgHo] FiE AT

FEFAYFE A 713t ZAA Out-to-Other A% 7} In-from-Other #]
TR =t} 2007~2011 Out-to-Other A F = ¢F 10%7+A] A3t th
In-from-Other A& 2002~2006 3 Fo= 1% ©|wro = uf$ 9o}

2007~2011dZ = ¢F 8%7HA] A<=3slAa Tt

O

A]
A= H& In-from-Other A X+ =& b

= H
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AAAETFTETLS F A7 v FFolH 2007~20119 F
In-from-Other & Out-to-Other XX 7} EF 12%S A3stdA H7st
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2 JFS Holx o} 2012~20139 Foll= 14%7HA] 353t
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A A9 2011~20123

Out-to-Other AX % A3t ovt s 24 stk Oﬂ’ﬂﬁ%
Ao Hfole F§ESH| Infrom-Other ¥ Out-to-Other X7} &
AeHA dsetas B AARd Tddte As & F AT AA, e
29, & AWd CDS ZEvgel axte 2 F§H7I dAFe=w

R ]

01

o3 =AH AAG A ZHE st dH o] Z2HEAA A

A T 2 Hol 2P Bast ok AR dRBA ME
x 5

A3= A AFBATE obd FAHA Adelt dEE F8§FAAY
A A AR L] Hlgo] ol thE fFol el A gl Wizt
A WS 4 glom, T A JAFBAE ol ARBA T of]
2k B FAHOR oF W, AEY WES BE 9889
o #F4Yd FFS VA= 2<(common factor) S EA, o]HF AlFF
gl WEe] FFe fAHeE A At ARG FAE R B8
F—rx}ﬁv}ﬂ 7Hg WA WA gl v *]XW XV‘]'JJr A FAZE S
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AR A FEAAG ABe) AAE o »}E}w_ £F 1 9ol
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Fol wEd ZHA AXE 2002~200610
2012~2013 w22 FFsle AS & & Atk drbyem I3 AR
© F5dAEe] AstEe F8A1 BV RobAop gith ey
2002~20061 2] ZAS-dle MAHo2 EAsts UMEHAY] F7F BA &

2 hed olEd #7149 34 FEst ey e 244 A
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3 TEHE AoE AdHTh 2007~2011398 7|Fo 2 4FE ZHA
ARE B 23 do] 7P vta o2 By, JNAEFEFY ol
o} 2012~2013'd Folle s A o] st Be oA 2384
Ax7F A dFHEEE 29Y, AS2dY, R, 5 5FAE €
o2 A%y} gy <2y N4> 7+ 1% 4

H A71E ®
7F A FEel AA sFde RS B F e, ole o] 7 T %
7183 s dAgel 1ds) A7) WiEelth 1 olFole 2HA ARVt
S AFSHAA &g e FAE Eeloh

<E IV-4> 7|24 284 XN =

2002~2006 2007~2011 2012~2013
23 133 2.30 2.93
A &3 2.04 2.71 3.18
Z¢ER} 1.53 3.16 3.39
B3 1.77 2.58 3.36
ALl A F+ 1.44 2.67 5.30
ENE] 1.00 3.56 4.64
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<E V-5> 7|7t DRUYE MM

2002~2006 2007~2011 2012~2013
23 0.03 0.15 0.13
Aoy 0.08 0.00 0.07
F¢ER 0.08 0.11 0.07
B 0.04 0.03 0.03
ALl A+ 0.03 0.11 0.01
ENCE] 0.00 0.01 0.02
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o gE REZIZE o)A 372005 79 ~ 2008 6¥)S tho =
ok dApHo g FEIIZE Fte aE A A MET B HE
3 AREE F451a, o] AxEEC =2 FE5A7I7F A 1 E
71 T FAHAGELN e AHE s VA=A AFE Bt 3
@S Sl SERQVIF FARAGEAT RV VMESA ARE I &
S¥G Ui ¥ 3] AR Y (Univariate Ordinary Least Squares)= 543}
Atk F <NV-6>2 FARY F4 AdHE RoTo FEREe F47
Fo FEEA, v A AY MY Wt F45 FHAGEY FHAT
S7teS 9vlgth p-value 2 3 AZZAFR) = LRHHQL 3 AR <]
HolE W&

#F <V-e>o waw 27| T ALE Out HESAS 7%,
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<E IV-6> 3| #{EM A}

FARS p-value R’
In-connection + 0.82 0.00
Out-connection + 0.01 0.10
In+Out + 0.02 0.09
In-from-Other - 0.30 0.02
Out-to-Other + 0.02 0.09
Closeness - 0.60 0.00
Eigenvector Centrality + 0.10 0.05
2. AHEA: 22 2897, FE2AZN7], A28

71 ‘;-l TYIEAHE

o] AoAdE 2007 o]F AAZ AT v 2 FEFEUAIE
o2 5o ZEAA AB/FAA HEL T 7t I 58417 S
AAA Fejol sl 243k 2007d o] F =W FEAFY
gl AZIR2E ZA 228 589171, #2 A7), = A2

7 X

A7), BFLEAE 52 5 & Ak A4 A6l oj@ ek 4
& olejel pl.
C2Y FE9Y): R HET B AANEA 197 A
Bzele) mAAYE RS ol AW FEIIB



F2 AN f2E %z}} oF

A S
Fagh 7k FAE S

7Fetal, ol IR =7ke] A9 7](Sovereign Debt Crisis)
Z olojFth 2009 THHE olE FTtAME ARl 1z
7] AFsERaL 20124744 2], ofd'iE, XERA, T2
25 5o Ikl AHY YA EE]U]‘”O] A ==
s ABA7IZE TSR, ol= Q& FATEAIEY Bl
oF7|E R o]E F7FES EUS TAlEE AYS w©iith

| 2 A=eqhPgL 20008 So] wE
Atk v 2 FAoA Arro] B
gaageld BAS B Hg 22

5
0747 A4 T 890z F9yel

ofste] 7] AlEFsEAAT ol A28 tE f71dert A
AA AS28d FAAo] A 2011375 20129 7
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<I¥ V-6>2 2007~2013 T =W SFF7HAFY WEss Uetd
Aolth Ul Ao F8A4717F JAHJA 7I7He Sdo 2 FASHA

<33 IV-6> KOSPI A= F0](2007~2013)
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<I IV-8> 28 3Y Out-to-Other
=29 897 | A2 A7 | AF2 7] | sEAHE
L3y 10.20% 7.36% 8.49% 455%
A& 0.47% 3.32% 5.36% 1.96%
=854 14.38% 541% 6.03% 5.93%
2y 3.06% 2.29% 1.63% 2.00%
A A 17.98% 3.45% 4.83% 417%
] 4.60% 1.11% 7.22% 3.40%
<E IV-7> 28Y3ZYH In-from-Other
=2 F89971 | 2 A7 | AE2 271 | A
L3y 7.25% 3.77% 4.15% 4.55%
AZL2 16.04% 4.85% 3.57% 11.76%
554 6.40% 2.18% 4.05% 3.11%
2y 8.78% 6.70% 8.50% 4.21%
A E 11.84% 6.90% 9.31% 417%
2 10.92% 5.00% 3.89% 6.12%
<E IV-9> 28d3H Z28M X &
229 2897 | §2 ARY7) | A= 97 | U E
23 3.03 2.30 327 2.29
AE-2 1.54 1.99 3.24 1.00
=854 248 244 337 2.06
By 2.71 213 2.74 1.93
A AT 1.99 2.63 3.10 273
AW 2.25 1.67 312 117
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<E IV-10> 2 8d3Y Irde MM
=228 389171 | 2 A7 | A2 A7) | SEFAE
=3 0.07 0.10 0.11 0.13
A& 0.00 0.03 0.10 0.00
=854 0.13 0.09 0.10 0.08
2y 0.01 0.04 0.03 0.02
ALl AF 0.22 0.07 0.05 0.06
ENE=] 0.00 0.00 0.07 0.00

< IV-7~10>9] 235 S & F8=2AA7I
Atk 4 F2H FEAVY A =

In-from-Other, Out-to-Other A]3%7} 3
U 357139 FsAAAde] T2 Al7lel vl AstEHAS v

FZAAAN71Y F5 2FdY F8§FAYLS] Out-to-Others A 3E7}F
71} =om ANHEFEES PP Infrom-Other AE7} =T} 1L
THE FAGAE GA 239 3852l 7 =4 F8EH. =
29 F89719 vusi yEYI AAAdL e Holh
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o2 FEAFNI} v FEOE U AF2YHY dFe] 54
F AAL] Ax"YsAs BIEAE 3o A0 AdT & Ak o
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