18 12 Vol. 18 No. 12

2015 12 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Dec. 2015
®
1 2 3
(1. 116025; 2. 116025;
3. 116025)
( )
1 F&30 DA : 1007 —9807(2015) 12 -0018 —09
0
2
Allen Gale * . Freixas 4

( systemic risk) . 2008
Allen  Gale’ (

( ) . Freixas

. Thurner

Elsinger

. Watts  Strogatz '

[©) 1 2013 -05 -10; : 2014 -01 -23.
: (71571034; 61304180) ; (12YJCZH211) ;
( WJQ2015012) .
(1978 —) . Email: suicong2004@ 163. com



12

( small-world network)

(
. )
millo
. Soramiki
( Fedwire)
Becher 10
( CHAPS)
1 17
Barabasi Albert "

( scale-free network) .

13

Boss
( OeNB)
Soramiki
2. 11
2.15. Edson Cont "
2.46

Hubs

( money center) .

. 15
Giansante
3

Hubs . Degryse

Nguyen

. Martinez-Jara—
9 000
Anand
240
1. 87
2.84.
Hubs

Krause

16

2007

—2010

lw D[Ll

lzw EH‘Z

j=1

N
( interbank loans IL) IB; = zlﬂ
i=1

( interbank borrowing IB) .

L



2015 12
0
Al ) . Boss "
D O a, a,, |j)Ut1 ( )
Ly 0 Lhut
A=07 aan . 2 Clauset "7
: : : (2)
%nl a, 0 %utn ( maximum likelihood estimates)
in, in, in, s o(s) ~
a; =1 t J va; =0 s v ( scaling parameter) .
N
! J yout; = 2 a; s
j=1 S
i i
N S
( Out-Degree) ; in, = z a; i p(s) =Pr(S =3 = s (3)
. j=1 é/( 7 Smin)
i ( In-Degree) . Ay s zeta
A o0
— Y
( directed network) . i {Cy su) = ,Zf) (n+5,) (4)
IL, IB, i P(s) =Pr(S=s) s
(value) . Soramiki ° IL, IB,
i ( out-strength) P(s) = (v s) (5)
( in-strength) . Sy Su)
( 2) S min 7-
out, in, ) (3)
ln( p( S) ) == ’yln( S) - ln( g( 7 smin) ) .
1L, 1B,
s
s
Y
1)
]Ll IBI.( )
12) )
;3) Smin = 1
Y
e N
N (6)
2 g( fy) i=1
Spn > 1 zeta zeta

2.1



12

v p
i} ( A€ ) (5(? S )])
{Cy sui) Yy su) (IL) .
(8) (IB) (asset) 2007
y —2010 . 12
S nin 112 - 126
P _ 1 2007  — 2010
p 1
p 0
p
10° 10° '

10"} o
o] ]
o) Q
% %
10 ¢ 29 0 102 Ao O
O asset O asset
o L o IL
A LB & LB
10*3 I 1 1 1 I L L L
10 10 10° 107 0 10 107 107
100 42 10° T
10°'f 10+
©
N \% ~ &
A o A o
102F Ao o 102¢ FaN= )
C asset O asset
o IL o IL
o LB » LB
107 100 10° 107 107 10° 10° 107
(¢) 2009 (d) 2010
1 . .
Fig. 1 Doubly logarithmic plots of total asset IL and IB
12 0.05 12 11
1.
» 0.1 12 9



— 22 — 2015 12
1 . .
Table 1 Power law distribution test results of total asset IL and IB
Y Y S min S min P
2007 1.602 0 0.090 2 21 276 9 677.8 0.558 126
2008 1.599 0 0.081 8 24 482 25 166 0.599 116
2009 1.558 3 0.081 1 19 825 46 811 0.700 120
2010 1.579 0 0.081 7 36 020 33 180 0.403 119
2007 1.618 3 0.082 3 2 528.7 1315.6 0. 819 126
2008 1.5317 0.103 5 3936.3 18 317 0. 049 116
2009 1.495 0 0.128 5 3260.2 15 509 0. 305 119
2010 1.574 8 0.079 7 9542.2 6 051.1 0.610 119
2007 1.418 4 0.077 0 761. 4 1842.5 0.228 117
2008 1.430 0 0.248 9 1509.6 19 870 0. 062 112
2009 1.446 0 0.157 8 1568.8 15 395 0. 157 116
2010 1.626 7 0.258 3 14 052 29 494 0. 064 119
2.2 (2)
i
IL, IB,
out;
in; . s =ak’ ke + o) (9)
out; l IL, i s k a B
n; B8 > 1.
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2
Table 2 Power function regression results of total asset/IB and total asset/IL
B t t
2008 1.143 3 13.88 0.006 8 -5.48 111
2009 1.161 1 16. 04 0.006 7 -6.16 113
2010 1.122 1 17.20 0.016 2 -5.46 119
2008 1.071 2 23.78 0.067 0 -5.42 111
2009 1.083 2 22.95 0.055 1 -5.48 113
2010 1.019 9 31.07 0.160 1 -4.82 119
2 1/8
) = (L) ye(o +=) (10
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1 1-8
by = L ()L ()
Bankscope B\ a B\ a (11)
ye (0 +=)
y = ax®
e(y) =Cy™ ye (0 +=x) (12)
o =B (13)
B
_y=l
B C = Q(L) ’ (14)
y B \a
B 1. (12) y
a x y (13)
B =1 x
B 1 y X Y-
2.3
(13)
) -
3
3
y=ax’ x e (0 + ) x 5 086
flx) = Cx™”

x e(0 + o)

90%



2015

12

3
Table 3 Interbank network comparison of four countries
( )
Boss 1 900 (2.65) 1.87
Soramiiki ¥ 5 086 2.11 2.15 (1.58 1.61)
Edson  Cont ™ 595 2.84 2.46 (1.97 1.77)
118 (2.05 1.91) 1.55 1.48
1.
2. (13) B =19
B =19
( Soramiiki ).
4. 12007 —2010

Fig. 2 Network structures with different scaling parameters
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Interbank network scale-free characteristics

SUI Cong' > WANG Zong—yao’
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Abstract: Bank systemic risk based on network model has recently became a hot topic. Due to the inaccessi—
bility of interbank sensitive data it is very difficult to make a breakthrough on it. This paper proposes a new
method of analyzing interbank network characteristics. Firstly this paper tests the distribution rule of inter—
bank network node strength. Furthermore we find out that interbank network node strength and its node de-
gree follow the power function relationship. The paper proves that if node strength follows power law distribu—
tion node degree also does. Finally we deduce that China is characterized by scaledree interbank network
with the highest concentration and the minimum scaling parameter compared with other countries.

Key words: interbank network; scale-free network; systemic risk; network structure



