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£2{: Soramiki et al. (2007, Fig. 2)
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p North America @  Sub-Saharan Africa
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®  Middle East & North Africa <4 Oceania

£2{: Minoiu and Reyes (2013, Fig. 2)
6/45



2ol
m_p_ u_|____
I o ﬂz
mﬁ_ Nto_— <
s X022 o
80 REX0
= <Xz D
% < Bl T
= o %
o Moo
00 ._nmm_ ﬂ Nio
= 11111 or
5ocm
g a ©
oF orrfo ol_ﬂ
N
3 mwu mz_wu ol
= b = N
il 1o _|__._._ I_I._n| |7.A|O
3 %ﬁ Ile) <
=  HRD g
O ol o

ool ool e e
<03 Wrxno
] Qo

7/45



o At3|SH 2l AAX|SH(Jackson, 2008).

o NBER Summer Institute 2014: Theory and Application of
Network Models

o Financial Network Analytics ®IAtO|E

-

st 2 ARE &SH(Newman, 2011)

== 0o

®
Mo
o

e Econophysics

o h( 2 0| &, Gary et al. (2010); Durrett (2007))
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HIEQT 49| 7|2

22|H =

2 Al AII:N

Minimum Spanning Tree(MST)

I;”E 5_0' 7|z 7HI_=|

o LELIA(N,G)

o N: Z2/9| [F(C], N={12,...,n})
o G: nxn HYR &3] 917 3 (adjacency matrix) 2 22|}
G=(g) 2= H7|E

Table : QIO 40| T}2 UET0| R 257

€{0,1} gij €[0,1]

&ij
6 -5 SITIE 28
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HESZASl 7|= 2 (o)

e N={123}, G =

o = O
_ O =

0
1
0

Figure : ZtEhet HERZ9| o
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HUH o2 WIS | 2I5H 22 5 (centrality)E &
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rIJIrLl

o 2250 27

o 24 (degree) SR

o D RHIE](eigenvector) ERLE
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Minimum Spanning Tree(MST)

A
e
o 24> I (degree distribution), P(d): 2t4> dS 2
D2|HSo| AlCA =2
— o= o — X

o power law distribution: P(d) = constant xd~*, o > 0

log(P(d)) = constant — alog(d)

o 2} (degree) SLE= dr‘;(fi)
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Minimum Spanning Tree(MST)

Figure : O|=2| £-4t2 HA(1997)
o}
£2{: Acemoglu et al. (2012, Fig. 3)
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D FHIE (eigenvector) S 2%

o JHE HAHe SRk (v)c e HAH 29 2=
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HET £40| 7|2
=X 22
D Al
SSAl 2=
Minimum Spanning Tree(MST)

Figure : IPO &0 7|25t 3 8/MES] S2& FIt

1995 2000 2006

United States 0211 United States 0.222 United States 0.152
Japan 0.059 Germany 0.064 United Kingdom 0,055
United Kingdom 0.059 United Kingdom 0.049 Germany 0.046
Euronext 0.033 Japan 0.035 Hong Kong 0.037
Germany 0.029 Euronext 0.027 Japan 0.035
China 0.016 China 0.023 Euronext 0.032
Australia 0.014 Italy 0.016 China 0.027
Mexico 0.014 Australia 0.015 Canada 0.027
Canada 0012 Canada 0013 Australia 0017
Italy 0.011 Nordic Exchanges 0011 South Korea 0.013
Hong Kong 0.01 Hong Kong 0.009 Italy 0.01
Nordic Exchanges 0.01 South Korea 0.009 Singapore 0.008
India 0.007 Switzerland 0.008 Russia 0.007
South Korea 0.007 Taiwan 0.006 Middle East 0.007

2{: Cetorelli and Peristiani (2013, Table 1)
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HEST £40| 7|2

B2 22

ZEA| Al

Minimum Spanning Tree(MST)

SSA| A (community identification): A% ZX|H S
Ugsh) GI2El HENHOR ERo2M BRI 710

HAES 228 AHOIM TAst= S

SSH ME

HlS= ¢Y == 4
Chapman and Zhang (2010) Palla et al. (2005)
Craig and von Peter (2014) IMF (2012)
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£X%{: Chapman and Zhang (2010, Fig. 1)
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ZEA| Al

Minimum Spanning Tree(MST)

£X: Palla et al. (2005, Fig. 1.c)
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LHIELR 249 7|2
BAH =2,
A AE
Minimum Spanning Tree(MST)

e Tree: H|&2t(acyclic)ot HZEl(connected) HER A
@ Spanning Tree: HEQ A9 2& BX|HS HESt= Tree

@ Minimum Spanning Tree: 7} A2 7t=2x|9| &2 LU=
Spanning Tree
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S3Al AE

Minimum Spanning Tree(MST)

Figure : Tree2| O

Yy

£2{: Bondy and Murty (2008, Fig. 4.1)
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BAH =2,

Dy Al

S3Al AE

Minimum Spanning Tree(MST)

Figure : Spanning Tree2| Of|

Q @)

O O

£2{: Bondy and Murty (2008, Fig. 4.3)
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224 2349
= Al O] % =Ho
Aldl s =0

Sovereign CDS £&

CflOf&

o BISQ| 23lH HAHAEH|(consolidated banking statistics) .
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Sovereign CDS £&

Al7|8 0

Figure : Total foreign claims(2006 gl - 2012 g3)

©10 Immediate borrower basis 10 Ultimate risk basis

o]
14 15

2006-Q1 2008-Q1 2010-a1 012-a1 2006-a1 2008-m 2010-m 202
Quarter Quarter

X: BIS 2¥% HAS

M
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224 2349
= Al O] % Ho
Aldl s =0

Sovereign CDS £&

HEZ AEZT|(1)(Demetrius and Manke, 2005)

b= B0 1 <ij<n

U Amaxv(i)’

@ EX|H i9| Shannon AEZT|(entropy):

Hi(P)=—=> pjlogpj, 1<i<n
J

o = X (Invariant distribution),

o HEQI JEZI:

P:

Hnetwork(P) = Z'/TI'HI

(2)

(4)

()
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Figure : G5 27} (2006 g1 - 2012 g3)
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HES3 AEZD|(2)

Figure : CHR| 2 H(Foreign claims, 2006 Q1)

30/45



224 2349
= Al O] % =Ho
Aldl s =0

Sovereign CDS £&

HES3 HE2D(3)

Figure : CHR| ZX:H(Foreign claims, 2012 Q3)
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Clique percolation method(CPM, Palla et al. (2005))

o k-clique= &tM5| HZAE (fully connected) k72| H[R|H2 =2
02012 HE-L|EY2E o/0j3t

o k-clique HFLE|= MZE QYT k-clique?| 758t 7t& &
2oz Holg

o OOk = 7j0] k—cllque7|' k-1742] HZA[HE 37
k- cI|que._ MZ QI 5ICE ) (adjacent) A2
o Palla et al. (2005)2 F&e L H|7IF HEQIE tjefe=z
St O Lt 0|F Farkas et al. (2007)01 2|3l 712 HEY 30| =
= Yol =t 48E
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Figure : S&4| A'E(2012)
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Figure : S| AlE(2012)

S AT L ARUEZ,  ARJEs,  ARUHL,  ARJEs.
USA, GBR... USA. GBR.., USA, GBR,,  USA, GBR... USA. GER..
AUS, AUT, BEL, BMU, AUS, ., AUS... BMU.. CYM. .
CHE, DEU, DNK, FRA, CAN, ., KOR, . BRA, . HKG,
27t IRL, ISL, ITY, JER. . PN, 1 MYS. CYM. . JPN
JPN, LBN, LUX, MAN, NZL. SGP, "

NLD, PRT, RUS, SPA,
SWE, ZAF

35/45



=t o3
==Y 23
= al 3
FA AU A
Sovereign

SGP)
20
@ ‘5 @ GR(‘
G2 C
: @
LUX] AUS) PHL.
(R}
nzL)
@ @ @
m
MAC]
@ am
& @ @
@
LBN|
£23: IMF CPIS

36/45



CflOf&

@ 3671= sovereign CDS spreads A||& 22

o A2t 4(correlation) UEQIE 74

Bl
J

I:II-tél-I

e MST(minimum spanning tree) & F2 510

mjo
Utk

o H2|=1-A2tA|42
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Figure : Sovereign CDS £ &9| 1QHIEH 22
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Figure : Sovereign CDS £&22| MST
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