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Hop  C S 3Bt R K ¢ hIRRERMITRE, XL ERR A .
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Metropolis-Hastings 452 % 3 (6) . th FH BB BRI, M q(X 13) =q( S 1Y) HBHR
SR SR PR A e A 1 R R R L

Ry =min{l’p(2*|a,®,g)p(x| Z,g)xq(z*l 2)} (6)
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(g,87) {1’ 7(g) r(g)qu) a(g,u) } 7
. h( ) h( )
) 7T(g ) _ ZM ZMUIUJ (8)

AT RN 10 YR LI® Y
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R, =min{ 1R, xq(u) '|. B2 HHEMGG.) WHEZER, =R
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351 1 L7 A BRI 30 6 G847 32 3 W 9 32, B2 W 1 10 4% o B0 S 45 1 A0 40 B2 A ) A 15 3
A S R S (BERE ) o JLT AT ML AT XU 5 e 1 30 25 B 400 TF 5 6 2 T 338 195 /0 45 45 Hg
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Ge TRk B R fd bk . PRI S U R B 0 4 HE AT R G5 T T RE (4 BT L OF 1 MCMC 7 3
BRI BHECS) M E(g) . AR H IR WS R4 h | A SR AR B0 A5 2 0O AT R AL, % A
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FEAL WA R AR po SRJR LA 46 B 46 301 H BE AL /N,y A S KRR ABE 5, M e I 6 300 7
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Horb VR B R A ap, R (i) B EE B s, b 5 S 2 T A G B
2. AR 5 5K
HAT A HA KL 2 S 28 6 M KL (0 3k 22—, — B P B AT W O BTG T PRI A T U
O H b e $E E 7 T BB S SE . FSB I BCBS J4H 1 G-SIBs 348774 ( BCBS,2013) ™ %41
{61 i P 5 040047 26 5 T b 1/ K AU 5 b L R AT O S, TSR IS S0 18 S R
BHT G-SIBs M 042G bR . (8T S AT 0 5 Bl 451 0 5 Ol 3 T A M6 47 22 5 D o
IO o EAR B HE BRI AT R R LB R VI (2012) TR 8 SR L 7R 40 2 bR 0 B v
4 T FE AT B SR FURCHE ) T A AT TR L AR SO B A R 1 10 40 S A A
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B HA o AN SCHARAT I 2008 772 0 W LRI 10 Assero HRAT A T 5 A0 4 I ol HG A 00 IR 55 11 7 9
P, TR A ARG, UG 7 e 75 5 e I 4 e 1 T 3 97 3 M 1 R IR L A SC AR AT 119 B R R K
WU W AT AUNE 0 Loan, HIAT B0 2 Mh 45 AT Al 55 26 750 B 4 41 45 1) 1 52 R BE 02 i PR
S 77 PR A T ) A AR ) T KU B WA AR S R AT 9 52 5 M 7 R T A e
BB B S S WA eV, 43 I O Trading-asset Fl AFS_asset, [ ROGRATHAF OB m , H:
8] B 25 5 T 2 T 3 A R R LB AR AT B 50 AR ST AR AT B0 0 B A AR W L [ R A L e
Deposit, 9Tkt M2, AR SCKF E SR DU H8 bR BB LUZ SIS bR 9 R 8 S8, h T4 47 10 US98 45
5435 Iy a0, ELMR A ELBE RS 5 V4 (2012) ' I 5T, 33K P A 45 A 22 8] A 6 PEH 5 (R 56 2R 508
7E.0.9 BL b)), AR SCHUK MU A 45 AR 197 2 08 4E 0 BR AT 19 S R RUBR 45 %0 IRI ( Individual Risk
Index) , B :

1 Asset, Loan, Trading_asset;, + AFS_asset, Deposit,
= + + +
4 { Z Asset, z Loan, Z (Trading_asset;, + AFS_asset,) z _Depositi}

(11)

IRI, =

3. ARG E BRI T

AR ST AR G DR A 475 TP A T2 R U« A A KU A G KU o o AN 5 SRR AT A AR XU, )
T DX AN [P A AR AT 77 2R 1 AN T) A 2 WA 5 25 AN 25 AR AT 0 28 18 45 4 RR A, D G 926 1 391l AN [
RHRME A ERAT 7 AR A [ AL Qe Ju Il o PR A S P B 45 6 T 5 IS5 M H R 1Y &R 4t d S
=g 8

AR SORE LA G XS 1) 48 48 2 38 T7 30 JE A, O 4 5% 0 46 i B AR AT Y A (A JXURS: i KA o 18 1E
KU, 2l BT 28 BT L ke i A5 ARAT 9 A 1A DU, 28 0o AN [) i B 1) A% G 7 IO 10 19 B i 238 1
RN AL RBAT RS EE M. Rge B RO |, BB AR AT 8™ 200 15t I X 2R e A Y M g
RO BRI o M A F 1T MR AR e o B i AR R AR AT HEAT R U . A SCBOTH I B IR A R 1Y
45 BV FR L SSII( Structurally Systematic Importance Index) 7 ;

SSI, = 3, IRLpp; (12)

Forb VIR 3 R G  IRL 1 1 XU R85 p, i (iLg) IR sp, 5 5 N
JZ AR G 2R B, i AR HO e F kST A AR AT @ 5 OC IR AR AT 2 1] G I M 488 A G 1 s B
SEIEARAT B A R RUBS B w5 , AR AT i MR G R B . A, M =i BF,p, =p, =1,IRIp,p; =
IRT, o PRI, A SCETH Y 2R 490 T MR8 550 SSIT i 6 5% AR AT 1 B8 9 S (A U i 5, B 2% 08 Tl 4R
11 B B AR S A G 53K A R 19 XU o

O rpE bR AT AR G R B A O A

L BE B A2 80 e

ARSCRL A B B HTARAT B9 A X Bl 5 R In (P /P, ) AR LIS X, DUAR AT W 43l 14 1 e
BZH @, R =80 19 MCMC Skl F = 4R 47 9 2%, JF AT (10) 71530 1 2% AR 47 ) 4% e
DR B ARG, A SO S ZEBRAT B 8™ S0 503 v AR A5 LT ot - B 9™ VDR S HG R 2S5 1
GO MR AT 3t M B BT AN (R A R R X (L) 3158 0 48 ZRAT I A PR KU 158 K. B
ARSCH ZF A P C12) T3 5 8 254 DR R G 2k 4 .

ARSCH = 2B e R U0 0 2 - (1) I B2 58 5 B (R AE W™ ) 1) A7 15§ %3 % 5 (2) ORBIS Bank
Focus ¥4l 8 19 PR G i 5 (3) I 28 AT FE IR 55 f s CSMAR RANVBHE R . i T 2 IR i
IR T WRAT MR 5URAT A SOR Q%8 16 K IE N B iAT /Y 14 AT, IF 4% M 2007
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4E9 H 26 H—2016 4 11 A 8 HARMATY A L F 0541 1857 A %ds o b, o ARl 4R 17 A e
FE Y6 K AR AT T 2010 4E 6 H 30 H UG 17, IRk, i i 1) 5 =22 A A S RO Hifth 12 FARFTH R &
BT PEAN 2 BT o

M4 Giudici fl Green(1999) ™ Sz 45 A X W E B a =n,0, =0.5N/n,v, =0. 1/n, 3
on ARATANEGN I X M . BT P GO R AR ORI A SO e i AT & AR Ab
B AR Je A A 5 R B 8 S5 Do AR SO RN AR B AR AT I 45 S R T DL St PR Y, O 3k
17 1200000 ¥ B BT 24X, 3% S 1000000 ¥k i a2 AR 45 R iE 47 S 5l 11 .

2. FRE AT WL ERE ST

A SCE G LA 2016 AF ], R IS B ME 3 B L A ELAR SR 1 DU 2L AR AT R 4 E AT RRAE A3 BT, DA
ERAT LAY AE R X 28 45w, DAERAT 1) XURS: DG IR A S I 28 31, AR ST 1 T 2016 A F8 B AR 17 I 4% 5 3
HWE R G R VUL R 25 o1 ~ g4 WA 1 Fizs, X DU 4] R 25 A A AHABL, 45 I 4% 22 0] HAH 2% 1 ~2 4R 4%
1, UL MCMC B335 A A 45 SR B A St M sl o 0 R U 2 IR 4% 1) s 6 ABE R R R )2 10% , {3

1B A SRR AT R4 AT 14 AT 36T 200 ~2.17 x 107 4Ll fE R 26, 3 JL 241 M 46 B LA 42
F AR . MK PUZE R 45 AT LA ), 2016 AR [E AR AT I 46 v 19 A 4 (Sl AR AT ) A A 3 (o 4R
17) 9 %L ALY i, 5 ARG T R AR AT B A SQ Ik o SRR IR Z B R T R T R
9, 73 g o F ] AR AT AR DAY o TR AR AT R4S Y AT 0 Y AR T Y LD 13
BN IRSL A T i, X IO A v 1 R BRAT | R AR R R AR AT AU RUERAT R R AT S R G oAl
AT B XU SRR A

AR SCR 1 28 v g P DU A 45 4 5 s 20 A 3R AR AT RO 2 45 AE o X DU SR AR o0 3l 0 - 3
JFE A P35 AR B AN R R B BERE SO R AR R RN D b PSR O R 4%
JIv A R B R BIE GC T Ch) o AR AR 9 2% 45 44 v e T PP R B SR A, DR A 25 i X 4%
P 322 T P P 49 R v 5 T TR 2% ) A B R 3 A A R 2 TR Y R O RE R A2 P (k) .
A JEE B R 0 AT O AR B R4S R IR TR 5T o P 3 42 1K B (Average Path Length, APL) 5 SCMAT:

o . o . 2 e . RN .
B 202 W RGBS I (0 B0 APL = o 3 e SR L R 00 2 ) B

PR, 35 B AR BE AL FR Sy I 208 10 5 AIE B8, 2 A7 B 00 4% B 0 R BE Y Tl AR b, VS L R [ 1,
w ), PYRARK R, UL 4 i SRR B R . SR 2K R 8 ( Clustering Coefficient) 5 SR 7 1
14 &8 422 1 o5t AR R 3, DR R 10 A 2 1 A ) = AR AN B AT RE AR IE I = AIE A B0 T
i, B . C, :mo Hop JE, S 579 50 0 MER =M o BER R 5 8 0 A% AT e S
B =MAIE A, SR IS R B ( Average Clustering Coefficient, ACC) Jy W2 F filr G 5 H BB R
B BHE W ACC = X ,.C./ Xio ARAR AT LU BL S AH Q15 5 1 &R 4 AR B & o HE 2, IOk
J B O 2% 1 N SR Al 1), BBV L DR [0, 1] o SR AR08, Ud T IR0 285 11 PN 2R84 1] B 1

MR PR AT gl ~gd 1) BRI FEARE . 2016 4E 0 E 4R AT W 45 T X FE 2y 3,
V& R BAT P15 = BAT A A 0 )R I . 3R AR AT M 2% 1Y T S AR K BE 290 2, U AT
B RRAT — M R B2l — AT BRI AT AT KU DG B , R G0 1Y 8 25 A% B A G e s o 3R IR AT I 4%
MR RELL N 0. 6, Ud I AH R I A ER AT B XURS: SC I el J 5 A SR 298 0. 6, REE R N R M8, s
] TN — 2 UG R o AR ST R 9 745 A BORSF- 34 B2 A 181 d 2R B AL I, 1 34 i 4
KIEITHIN1.8.2.1.2.0 1 2.2, R H 5350 0.15.,0.04.,0.30 A1 0. 13, A LUA& B, FC AT
PO 285 11 1 34 % AR K B 5 BELPIL D90 2 ARE , (H SR 2K R 0] i TR AL I 4%, 158 I 3 [ AR A T o0 28 2 — A
AN ST 4 ELAR B R ) R
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p=2.4950% p=1.5487%

LREAT
R
P FRAT
LT
SR T
AREAT
TERAT
AT
R
TR T
R
JeatiRey
2ol AR T
3 FRERAT

B 1 2016 453 4R 47 0 46 5 00 10 6 0 7 420 O 4
TERR R AR SC 2 il
1 2016 4 %, E 447 7 4 B9 45 H 85 48 95 47
FHE | FHBEKE | FHERAK 7 A P
(k) APL Acc FHEAH o KS # % p {£
gl 3. 14 2.077 0.601 2.570 0. 999

P 4 4 51

g2 2.86 2.165 0.598 2. 159 0.993

23 3.00 2.110 0.623 3. 196 0.999

g4 3.00 2.110 0.619 3.249 0.999

BEORLAR IR« A S A

AN, A SCH T Kolmogorov-Smirnov 45 56 48 i £ 1) Wr 7 [ 42 47 X 25 J2& 75 B Jo AR B2 R Ak, JF Al
THH AR R R B AYTIBCE(E K- 0,05, 406 1 s, DU p (E 34 8] 8K T 8 57K 7, 4%
SRR VL o LA U, 3 B AR AT WO 2% 9 Y 5 R 3 IR A 0 A, BAT O bR BE R AL o U 4 I 2% R S
A AR R BT AE 3 260, 5 IR B R A5 190 45 | Fi 52 30 5% 5 1 00 2% 26 B 552 b ) 9 2% 8 3
A S5 — B Tobp BE R 25 v — JBAF 7 D B B B0 v B R, PR O ALY T o Al 1 B, 2016
HETR FEARAT 2 X ALERAT O - S AR AT b AT b A BOERAT A b RO R AT o AR e bR
PO 265 1) A W5, 3 288 0 2% o Tl AL ke e R A g ) AR A P, LGS X 20 1) 1 [ P o 0 LA 65 v ) G
S9PE . WAt UL, A TR EARAT RGP BEALIY R ZARAT I RSN ARl LV ARG RS
AT IB AT AL G IR A 5 EL Xk 28 8 v 0 20 S Ik B2 A6 s (0 AR AT EAT B B il IR 52 S BB RS0
WG o PRI, 0 BR AT I 465 R MK 2 AR AT 0 JXURS: B Y A5 O T

ASCIR I BE T 2007 ~ 2016 473 [ A9 AT W0 2%, S B HLAQ R A 10 28 HAT B g AHALLPE , PRt , A
SO P 93 B2 24 (R 0 285 1) P A 8 B 2R AT X8 e A o AR ST 5% = 950 o0 A e XU 98 Bl e ik ad A b i
48



AZIREZE 08 E %35

MCMC A B TS ECZ ) A E(g) 5 At 1 4R AT I 4% 14 AH O 32 B0 [ p 10 190 265 300 M 238 3 1
po TEIL, A SCHI P2 2 HE ML A p, 07 2 00 06 R B p, %5 4 TR AR AT 100 2% O YA 1 Bt ARAT 190 2%
(1 7 249 S A p i SO AR B A5 T I 2 T B QIR AR, B py = X pyo AR BRI
LIPS A e 190 4% 1% 25 S A L, 1 49 T2 e AT % vy, DO o) % B 4 o AT 190 4% 1 P R A G R B p
SR WA R A SE R B, W p, = X,y IR AR T LU R A S HLRG =2 Ji] 19 SC I 72 2, °F
PR O 2R 0 e DAL A ] ) SR A i

2007 - 2016 4F, T [F 4R 4T 9 2 ) ~F- 249 A0 5 52 BOAN 1 2 2 e AR AN &1 2 s o AR B, b
Rl e AL X 3 [ BRAT W45 3 A T — € il o FEARSE AL BE, 3R SR AT N 45— B PR 4 B B i 12 HE
R(Z0.25) , U BRI AR AT 0 25 0 A 85 4, 75 % 2o A7 B BRAT Z A0 A 1 P 1Y B4 O It . g 3
AT 28 AR OC R B — LR IR AE 0. 65 7oAy, Ul WA B3R QIR 1 4R A7 22 W) 77 72 5056 ) AH SC 1E o 2008
A BRAT 22 1) B HARE 3 L B B, B i i R A T VR A Y XU S BB, X i B 4 L E
2010 4FHY T B4R A TF LA E . 2009 47, G G AL 52 W0 T 6 A, RGN R SC R BUH B T I B
R RO SR AT HLRG T U6 = 2 ik Sl M R R AL A 1 iy IXURS: SR IR A L AR5 1 B A A

Lor —n— THDERIP) —e— B 7,
0.8
0.6
0.4
0.2F
) 1 1 1 1 1 1 1 1 1 1 1
2007 2008 2009 2010k 2010F 2011 2012 2013 2014 2015 2016 (4Ef )

2 2007 -2016 5F 3% [E SR 1T M 45 O A K ME AN E B i
BEOREA B - AL

3. FRIE AT R G0 AR B AL A

A SE LA 2016 AR ], g T R A% 5L T AR AT B B BB SCHE PR A A XUB: 6 8 1
e ARG 15 KM R G B AE R, AN 2 P AT A BT MR 5 SRR I G B A e B — Bk, U
RALERAT AT A7 2 SR 28 B MU 50115 2 (RO S8 o AR AT B9 PR XU 935 205 58 7 MRt B A7
e B — b o SR AR IRER AT B PR XURS 98 AR DAL &R 48 T SR OF E AT o 2R A R 2 el H
HERAT B GEAFAE I M ANBE ] ™ (R RE T g XU i 5= i T B AT 28 0 A9 D9 30 O 6 4 o 114, oy
PATZ BB PIPI G R PR AE o T B AT A4 e XU 48 B0 HE 44 5 0 PR XU 3 B i HHE 2% BT R 22 5+
2016 ¢, F 1R EAT M 2% v /e G XU 8 K500 e 9 SR AT 2 [ A B AT vh B8 7 RIS dee /N 1) 28 B AT, A
R RUBS: 5 R B 7 KB ALIN 55 5 oo A5 Gt KU 435 BAHE 44 mi 0 002 89 |RAT Pl (46 1 %87 MU 371 545
UL A7 i o [ e R AT FIES 13 (248 BUERAT o 1 )™ MUARSE AL A XU, i ik 51 55 1 o7 iy o ] 10
T ERAT O A2 e AURS: 8 B A8 265 10 iz

*2 2016 FHEL FTRITHWEA A IHTR AR EEEF XL K
" R | R Rk | RAE RS
52 4% % 4
i e (F7) AR CHFF) R (B )
0 T W 44T 23.6 1 0.193(1) 0.046(10) 0.279(4)
1 & RAT 20.5 1 0.172(2) 0.119(4) 0.281(3)
2 Hb AT 19.1 1 0.155(3) 0.070(9) 0.258(5)
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Bk 2
i 1 i - MER KRS | HEREEE | AFAEEEREK
(F L) (#)7) (HF) (HF)
3 & & 48 4T 17.9 1 0.146(4) 0.182(2) 0.390(1)
4 % RAT 8. 09 1 0.055(5) 0.269(1) 0.312(2)
5 BB ARAT 5.56 2 0.042(8) 0.081(7) 0.097(10)
6 # A 4RAT 5.54 2 0.043(7) 0.071(8) 0.109(9)
7 W R RAT 5.56 2 0.039(9) 0.016(13) 0.049(12)
8 R A HAT 5.64 3 0.036(10) 0.038(11) 0.086(11)
9 ot K RAT 3.84 2 0.029(11) 0.113(5) 0.155(7)
10 e H AT 2.27 3 0.015(13) 0.137(3) 0.186(6)
11 b 4T 2.04 3 0.014(14) 0.011(14) 0.023(14)
12 Sk AT 5.82 3 0.043(6) 0.104(6) 0.143(8)
13 g2 4R AT 2.79 3 0.017(12) 0.024(12) 0.040(13)

VERESR R - (1) W 72 LA O 3K T T 28 % MU P , 5 T 45 S BRLAT 2016 4 9 1 30 F1 A “ W8 7 S (0™ 0 5 (2) ¢ H0F 4 00 oF
VR O PP PR TSP O AT LA 0050 B 1 WL 75 Sk 2 0 AR 98 11000 S R T REPE 20 1 ~ 4 2,1 S 4 2
B 5 (3) HEAHCHR 4y A% SO B3

AR A S 4 1l 1 22 0 o B2 P 45,2016 ARFRE E AR AT Hh &R g0 B HE 4 A 1 KR AT A
SR EARAT SCE AR AT P E AR P E TR AT A E AR R T, ATRLRB TR T
SRR R BARHT A W RAT Y O EAA AT P KRG EEHT 55 A A T 2
5o SCIEARAT R EARTT B SLAE A AR T A TR AL B T B AT R AT M 45 v DG B PR A
5, R G B SN B T A o X FEARAT H T 98 7 IR RS/ 200, BT e Bl T AR I 4% R
AR IR T B R 1 1 XU 2 e i B OGN Y g R M AR T T A

Fi BETRIRE I 7 vk AR SCHTF AR T 2007 — 2016 4F 3% [ 45 K il AR AT 1) &R e B 8 P 48 5l S
2,03 3 iR . WIIAE R G H EVERR B BE R A |, A AT Y R Gt H SV I e 405 TR i R
M ARAT AU R AR AT, L, EA BRATUI SR R RAT WA A X B SR, A3 IR A o R M AR AT
FEPIAE R bl G R B B i R G B B, b fE R AT E 2008 4R R G MR BN
0. 195,055 5 {7 5 [ 75 & S AR AT A v (8] IR AR AR AT AE 2010 4F [ AR 1Y & G0 5 Z R 48 007 3 R
0.221 F10.213, 5155 5 L FI5E 6 v H L nl UL, D3 4F 9 b i 4R AT v JL T BB AE FE 3 R BB AN KR 3R
4 T B A R AT

*3 2007 2016 F REL L TROT AR EXZ M HH LA 4L

18] 2016 4 2015 4 2014 4 2013 4 2012 4 2011 4
T ARAT 0.28(4) 0.37(3) 0.34(2) 0.27(4) 0.32(2) 0.35(1)
HIERAT 0.28(3) 0.43(1) 0.3(3) 0.29(3) 0.2(6) 0.3(3)
K AT 0.26(5) 0.41(2) 0.42(1) 0.31(1) 0.26(4) 0.32(2)
¥ E R AT 0.39(1) 0.35(5) 0.26(5) 0.23(5) 0.3(3) 0.2(5)
5P AT 0.31(2) 0.35(4) 0.3(4) 0.3(2) 0.42(1) 0.09(9)
AT 0.1(10) 0.13(11) 0.11(9) 0.07(10) 0.11(9) 0.21(4)
¥ 15 RAT 0.11(9) 0.14(10) 0.06(11) 0.08(9) 0.1(10) 0.06(12)
WK RAT 0.05(12) 0.18(7) 0.18(6) 0.1(7) 0.18(7) 0.04(13)
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18 Hr 2016 4 2015 4 2014 £ 2013 4 2012 4 2011 %
B 4 44T 0.09(11) 0.15(9) 0.05(12) 0.06(11) 0.07(12) 0.06(11)
kAR 0.15(7) 0.19(6) 0.09(10) 0.22(6) 0.21(5) 0.14(7)
e 7 RAT 0.19(6) 0.13(12) 0.13(8) 0.02(14) 0.08(11) 0.07(10)
EBT 0.02(14) 0.04(14) 0.04(14) 0.09(8) 0.02(14) 0.15(6)
2Ly 4B AT 0.14(8) 0.17(8) 0.16(7) 0.04(12) 0.13(8) 0.03(14)
T 4R AT 0.04(13) 0.05(13) 0.05(13) 0.03(13) 0.06(13) 0.11(8)

18 ¢ 2010 T4 | 2010 4 2009 £ 2008 4 2007 4 VKRR
I W RAT 0.24(3) 0.27(2) 0.23(1) 0.26(1) 0.41(1) 0.3(2)
2R RAT 0.21(4) 0.3(1) 0.19(2) 0.25(2) 0.24(3) 0.27(3)
KB AT 0.3(1) — — — — 0.33(1)
¥ B R AT 0.26(2) 0.22(4) 0.17(3) 0.24(3) 0.36(2) 0.27(4)
% R AT 0.2(5) 0.24(3) 0.08(4) 0.2(4) 0.16(4) 0.24(5)
BEAEA 0.11(6) 0.12(7) 0.06(5) 0.15(6) 0.11(5) 0.12(7)
TR ARAT 0.08(10) 0.11(8) 0.05(7) 0.19(5) 0.1(6) 0.1(9)
R RAT 0.1(9) 0.22(5) 0.04(9) 0.05(12) 0.06(9) 0.11(8)
B 448 AT 0.11(8) 0.21(6) 0.05(8) 0.11(7) 0.07(7) 0.09(10)
K RAT 0.05(12) — — — — 0.15(6)
fo H 44T 0.05(13) 0.04(12) 0.03(12) 0.09(9) 0.02(12) 0.08(12)
3 ERAT 0.11(7) 0.08(10) 0.04(10) 0.07(10) 0.04(11) 0.06(13)
2L AT 0.07(11) 0.09(9) 0.05(6) 0.09(8) 0.05(10) 0.09(11)
2 R/AT 0.04(14) 0.05(11) 0.03(11) 0.06(11) 0.11(8) 0.05(14)

T« AR BRAT A DG R ERAT TR 2010 48 6 H 30 H LUR BT, 3% ) BLTT AR SCHIH SR A 12 BT 10 R g 2P 4R 4
BERLAR IR A SO
ARG A5 S ERAT Dy 4 19 28 48 B B 2, 7S SO 28 40 SR 2R 1k b 10 i I B 8 30 B A AR A7 00 R
VU (AP 3 o) , IR 45 133k DU 2R AR AT I AF B> PR KU, 35 KR % g AU 78 i (A T&1 4 FTs ) o
B2 AT X UL S50 R G BT o X R AT FOAT RS - P B R R AT b I i
BRAT AR E A AR AT o X S FARAT R G0 T B AR B P AR R (E 230 D 0.3 .0, 27 Fi1 0. 33, 437 51 Hif
Ao WAL 4 PR I =GR T AR B AXURSE 45 BORR B R S E, H = SR AT B R KU
FRBCE AL T 0.5, UL IX = AT B9 B 5™ BE A S AR 28 5y P BT e mT 4k e R
W (AN & A 305 T A AR AT I 50% LA b, BAT 455 i REALOE 3 o T AR 448 Dy 4F 7Y 300 B2 14 (8 100 4%, X
AT RSG5 , (H S A R AT SC IR AN 5tk L AR B A Gt XU i i /D i R G A (L.
ZIOHEIN] X AARAT 1 AR GUE 2k T BOR IR T A AU A R SC IR . H AT IX = K IRAT B A
T 2016 4F FSB A4 Y 30 KK RS0 B B HRAT, FSB X B T RTARAT 82 5 1 1. 5% 9 B fin ¢ 4«
TSR X o R B AT A R AR AT ER T 1% BRI B AR ER
5 T2 BT BOR MR BB v G IRV 1 R 8 o B IR AT o X RARAT AT AL < v R R AT A Al
AT o KR ARAT R G E EAE AR RO D AR (A 00 0 0. 27 0. 24 {1 S AR 4 (LRI S L. A 4
JI7 , rp B AR AT AT A 5 B PR KURS: , 3 A B A R XU 335 BB 2 A8 0. 15 7, it i T R G5
A2 g AU B AR AN i, (ELAR 3 D 4 A 30 B2 149 £ I 4, JHG 5 RS A5 A ) v [l Rl AR AT — AR 45 s 19
KRR S ERAT A 5 Hh B AL e UG , D 4 19 £ e KU 5 B (B8 0. 177 L8058 1 437 5 HeAS 1A
DRI 8 SR A T HG At Y 5 AT B AT (ELUL 00 5 A BB 003 R BRAT o el T A XU R 24 DU 1 3 [ £
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BRAT M B B O R JR R D0, S A 9 o LA AR

SN AE R E A WRAT . X EMAT AR P E RARAT P ERAT O RAT R R R
1 CPLRAT AL R RAT o AnIET 4 B, X AR AT B RR U HAT B R B0 A Gl IAURS: 48 BOR AR B9 A 1R
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BRI S TEATI AR B o AR S Sead s DL Sy RURE R B2 T 2007 - 2016 4R 3R 1 A9 HAT M 45, 9K )5 4
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The Assessment of Listed Banks in China by Indexing the

Systematic Importance with Network Structure
XU Guo-xiang'? ,WANG Ying'

(1. School of Statistics and Management, Shanghai University of Finance and Economics,Shanghai, 200433, China;

2. Research Center for Applied Statistics,Shanghai University of Finance and Economics,Shanghai,200433, China)
Abstract: Since the subprime crisis spread the world widely in 2008 ,most of the govenments have recognized the power of
systematic risk and the significance of evaluation and supervision on systematically important institutions. The idea of macro
management was adopted by the most influencial international financial institutions. Financial stability board (FSB) ,basel
committee on banking supervision ( BCBS) and international monetary fund (IMF) constructed a framework named
“Systemically Important Financial Institutions” ( SIFI) in 2011. However, the lists of SIFI published by now only include
the top biggest 30 banks around the world,and we will get little help for supervision on banks in China. Further more, the
rank of banks’ systematic importance were highly correlated with asset size,and it will cause the “Too Big to Fail” problem
during supervision and government assistance. Finanlly, the trigger of subprime crisis is not the biggest bank but the most
connected one and the “Too Interconnected to Fail” problem has catched more and more attentions.

In order to deal with the before-methioned problems, this paper takes size, substitutability and interconnectedness of
banks into account according to the assessment criteria proposed by FSB. Unlike the existing researches, this paper use a
graph model to quantify interconnectedness of banks and combines result with individual indexes related with size and
substitutability ingeniously. This process makes the systematic importance index taking advantages of comprehensive index
as well as analytic network process (ANP) ,which provides a new idea for systematic importance evaluation and classified
supervision of China’s banking system. Further more, this paper firstly use the Bayesian graphical model to estimate the
banking network in China and use both financial market data and credit ranking data in the estimation process. It will not
noly enlarge the risk coverage which makes the result more accurate,but also helps researchers understand a real banking
network in China visually. Based on the designed index, this paper assess the listed banks in China and provides precise
advises, which has high value to the researchers and supervisor.

This paper firstly creates a structurally systematic importance index ( SSII) with combination of contagion risk and
individual risk. The individual risk is evaluated basically in accordance with SIFI framework with some adjustment caused by
the data accessibility. The contagion risk is evaluated on a banking network estimated by bayesian graphical model. Based on
the estimated banking network, this paper designs a structurally weighted index to combine these two risks. So, the
structurally systematic importance index ( SSII) can measure the spillover effect when a bank become insolvent or break
down,as well as the size effect cause by the large asset. It will be helpful to solve the moral hazard problem caused by the
inevitability of government assistance to large banks.

Then, this paper evaluates the 14 listed banks in China with SSII every year from 2007 to 2016,and the result shows that:
(1) the banking network of listed banks in China is a typical “scale-free” network with high Average Clustering Coefficient and
low Average Path Length,in which there are some hubs with high potential to spread crisis; (2) the banking network in China
keeps a low density of connectivity and a high correlation from 2007 to 2016, except the period of the previous finiacl crisis,
implying the systemic risk of banking system in China was significantly effected by external risks;(3) the rank of individual risk
is almost the same with the rank of asset size but quite different from the rank of contagion risk in the banking system,which
implies the necessarity of combination of these two risks;(4) the bank that has the highest contagion risk in 2016 is the smallest
state-owned bank with lowest individual risk and there always exist some banks with high systematic importance and small size in
the listed banks in China from 2007 to 2016 ,which differs from most results of existing researches.

Finaly ,this paper use a hierachical clustering method to divide the listed banks into 4 clusters: (1) banks with overwhelming
superiority in asset size; (2) banks with high connectivity and large size; (3) banks with high connectivity and small size;
(4) banks without systematic importance. This paper also provides the countermeasures and advises for each cluster.

Key Words : systematic importance index ;banking network ; bayesian graphical model
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