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Abstract

Based on the daily closing data of 69 global financial institutions from 2007 to 2019, this paper
adopts CoVaR method to measure the tail risk spillover effect among financial institutions, and
establishes a directed weighted tail risk spillover network. First of all, this paper analyzes the
network from the perspective of global and regional risk of overflow level, when the stock market
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is facing crisis, the total connectedness and the strength of cross sector reach the maximum, and
the strength of cross sector results shows that in the stable period, risk tends to spread within the
same area, but in a crisis, risk tends to spread across regions. Second, a systemic risk index is con-
structed, and on this basis, an index ranking of the risk acceptance and spillover of various finan-
cial institutions is obtained. The study found that Bank of America, Citibank, Wells Fargo, Barclays
Bank and HSBC have high systemic importance throughout the year, and the results of systemic
risk emitter indicate that the systemic importance of China Merchants Bank, Bank of China and
Industrial and Commercial Bank of China is increasing year by year.

Keywords

Systemic Risk, Tail Risk, Bank Network, Important Nodes

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

B 20 ARG G B AL IR N, il R A2 A2 50 A5 ORI, X 45 R LAL) IR (1%
IR, HAATEEREEERASEAE . BRI, (HX ik askemiIg 2 mr
AR AL B IR E B — 2, T B Rl R RAE e SN2 [3]. R AR E 23 18 SG T SR TR
TR MR, 7E SRl &R (RDRGE S AEBOK, 18 SRR G IR R KRS0, HEWRESI R R & maiL,
BEIT X A ERG PR % E R MR [4]. 2400, RE ORI NSRS KRNy, Mg <87 &
W, “ANRMERE” AR, RERTLASETMEANSIRERT, XEagmRERTS
BRI R R OCER, 2 S Ak b 5 KU 7 4% B T G 1 Bk B35 3R 5] DRI, Rt A Bk
MU DRI 4%, B 70 SR LG 2 TB) O R ek XU, AR R G B Sl LR, SRR 5 I i M
T, o SR R ISR .

B R [6]%F AR I 7T S B LAG 2 8] (R AH B 5% SR AN R e RS 1 7 VEHEAT 1A, s R g
WAEVE . FERE . JEE RS A AR A 48 o A% . (BFE BiR i, 6T ARG RS E BRI & T 4
RIATLAL) 2 [) %) Jo 3 A AR, JC R SR 5 SRl R 2 (R A B, 1 208 T R Gt A PR 5y
AT RATLAL) R PR DR 28 FLIDE M o DRI, B AT DG VAl 8 o Rl X 4 v % IR S RO, O AR A 25 S A T
1o FE ELI () A R ) RGP B DTk [7], T R 2 MG ER T LUK Sl R G %oy B — A5 5l
SRR, R ARG IR BRI R ATE 24 PE[8] [9]. Billio £5(2012) [10142 H T A% 22 AN K S 56 R R 4% (1
FRAIEE it R 28 ) R ATE TG FE 4 . ARBRRS . ERAT ARG 2 7] 2 8] A BLEE R A R Gi v XUK: . Diebold
Al Yilmaz (2014) [11]42 H T 5T 75 Z 0 A n vk i HE I 4, 122000 246 2 A < il A b ) I P PR ) A
M%% . Hautsch %5(2015) [12]7% b8 BALA 2 ] B2 & KRS (VAR) BIAH FLARAS L, TG A7 17 R 0 XU 1 A
g, UL T RGBT R . Wang 25(2017) [13]7ERS 22 AR AT I i S6at b, B2 T — AWl KU s
2, FTIE SR A B OCHME . Hardle 25 A (2016) [14]2%T Adrian %5[15] CoVaR 7%, ik
—BY R T RMCEEAE, 8 SR S I AR DG SR LA I R LM, E AL TR XU I
HERE, PR T SRR R G XU .

R SCBRAE R < R LAG RS IR 2% E eI, E SR 2 BEZ AR E R, KT
BB E T AT AT D o SRMTTEAR SRR T, THIGE R B “RIEER” FE[16] [17], AHELES)

DOI: 10.12677/aam.2021.1012467 4387 A H ik


https://doi.org/10.12677/aam.2021.1012467
http://creativecommons.org/licenses/by/4.0/

HRJZT S SRR AR FORUL, 3 R A0 2 I XA 7 B 0 38 1o TIT 7 A 2 = F) 2 S 0 A 1 e 280 R o 1
DL R SR o A SO 2007 4E 45 2019 4E 4Bk 69 ZARAT MUK FUSCEANY, A48 T Bh A R 30 IRURG: i 1
W2, TR AL, IR E N . AT B s T 1) FE AR SRl XU R 2%
W0 2% 30 FA R 2 ) R T WAt 3 P A0 R L SR IR L, AR AR B S BB P 9 B8 ) 2 < R LAY XU I 2%
i, BATWFIFE— DA T OA STRIAE G R . 2) AT Hardle 45(2016) [14]42 H 1) & G KUK 4
o KRR BN SR 2 18] (SRR AT 1SRG 58, X R G B 2N G Rl U BEAT L

2. ARFE

ANFTE A T T CoVaR (BRI MIZE 17575 2RI 2% R Gtk XU A KA 4] T 2%
RIMFEAR AL AR, BRG44SR P AR R

2.1. &F CoVaR AZERIMEHIE
VaR A2 8 T FE B A R LG R KU, & R R S LA TE qQo 2 B2 T R AR IR B R IR B 7 43
%o HE AW
Pr(X' <VaR})=q, 1)

Horr X' R GBI | BSIRRE 2. VaR SR H BRI B AN S RULAA K UK S, TEVE AR 32 mip L

Z 1) R RS 3 AR [18], A T IRAME — AN, WETTE TR T CoVaR #iY, i 1 H > S

BN BRI A 0 RS DT BRI, DA SR e M UAA S LA <o LA ) ARG R P o L SOA: 7E 9%y

PR, R § IR LG AR BN VaR I, SR | MRS k. Rk
EWAR

Pr(X'<CoVaRy'| X' =VaR})=q, @)

NS NS S < AT LAL) ook <RI | R XURGHER HH R, BRATTRE SRR j R AR T R B ik

FEIE BN VaR I RSB, SiZHUAL T IE R 1B 47 KPS Do L, 7775 21038 1R {8 A CoVaRy!
S WE

ACoVaR}) = CoVaRiq'ijvaRg' —CoVaRngz’\’Iedianj . ©))
AL, EE SRR j TSR 0 BB BN, TEESZ LR g 2 A gk el AR A
Xq=a+pX)+¢, @)

Horpr, XUAD XTSRRI R | AR § ISR, RN AR S e M B, K
AT AR BN AT 6 A1 B o G+ X TEIN XURBIR q A Or8U e, Bt X' R il
VaR‘q :
VaR! =+ fX ). (5)
148 CovaR} fry5E 3, FA1H0iE CoVaR ] B4 j 4T3 VaR) KCFamlbLeg i o bR i,
gity B3, ATLAEH 3K(6):
CoVaR! =G+ fVaR|. (6)

o TR CoVaR I 2 T B ML KUSIR B8 A2 () 3h & R [19], 454 3X(5) sl (6) 45 3K (4)

DOI: 10.12677/aam.2021.1012467 4388 IR Esid


https://doi.org/10.12677/aam.2021.1012467

BATHAL A 15
ACoVaR i = CovaR )y ™™ —CovaR 5% ™" = BI (VaR}, ~ Rl ). @)

NIRRT <Rl 1T IA) P XU GRS DA e R L) 1) ) XUz 1 6 0, A S0z T 3 (4) 32
XS REAEAT AR H . ST g B 0.01 AR S5 00 T UK 2 8] KUz R A% e, 45 3(7) SR I L
W2 Ff) ACoVaR I\ 34{H, LAG:mHLI A 4415 2, LA ACoVaR I\ BB ML AL AL, BESTA AL
IRIAREEAERE A= (Dy, ) A o XSk H I 46 . 7238 F SR(7)REAT 23 R 2 E1 iR 2 H B ACoVaR gy KT 0

FITE O, XA LA B AN AE B R B USRI, XA LT, AT TR BB 2 0.
2.2. MEZFRIMFIES

T B RS 10X 4 P RS v HH 7K ST, FRATT DA TP 8% 25 1) 7 AN IS P £ 55 50 N BE R d A

MNP 2% BE AR ff B R, O B B A I 4% 1 R R e KT, FRATTRE SRR AERE A )
Dy (1=12,--,m j=1,2,--,n) BEATHE, FIG t R AERIEE 74 R WU H A f47K 1 Total connec-
tedness (TC), Efl:

TC, :ZN:i|D}“|. ®)

b TR I DL A AP 4, FH 3R SRR N 2 AR A T IR 2 [20], DRI FRATT A3 P A 7 ) A ) A
FE 25 43 W A [) DX el 1] P 22 308 XU v HH % R o A SR 43K 69 K 0 b Tl 1) 4 Rl LA 4 M A7 5 g DU AN
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Table 1. Descriptive statistics of stock returns of 69 global financial institutions

1. £k 69 X &R R EE RaviA 1t 4t

B AR HME brEZE i P2 2 5 e B ZA % JB Grit i
ANZ.AX —0.0043 1.6737 0.0688 8.5367 2828.714***
WBC.AX 0.0003 1.6059 —0.0217 5.6377 2489.408***
MQG.AX 0.0180 2.3587 0.1711 21.8252 2491.127***
KBC.BR —0.0108 3.3316 —0.1848 18.6059 61679.46***
DBK.DF —0.0834 2.6943 —0.0076 7.3090 2869.918***
CBK.DF —0.0828 2.9620 0.5072 12.6744 25697.17***

BNP.PA —0.0198 2.6183 0.5333 10.7256 17375.02%**

OHAI.L —0.0269 2.6822 0.0282 6.3815 4598.253***

0J6Y.L —0.0319 2.7382 —0.2223 7.9744 8779.608***

055550.KS —-0.0132 2.2644 —0.4694 10.8588 883.0908***
086790.KS —0.0036 2.4053 —0.2872 7.0577 2029.177%**

IBK 0.0013 2.0038 0.0763 3.7031 934.1885***
601398.SH 0.0001 1.6869 —0.0538 7.6019 8549.354***

e IB Git BN E BN SR IES 2 AT >, **, > RO R EVEAKT 8 10%, 5%, 1%L FELE R

R
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Figure 1. Total connectedness (TC) of 69 financial institutions from
2007 to 2019
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FlR, 52 “EBER” A EBRRER M BN AR, IR AT R, IR A R
RGOS, HOZ e B AR RS AL TR K. TS Him R IR G, Rat R K
SPIE R R, RN R E RAS .

g LR, Sm AL T AT DA 2R G RS R S, T 5 S PN 44 1 v e M 3G i T vk
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B 2 L —F i

UeAh, ARSCAHIBIERI A EE, R SCS Rbr L& | — XI5 7 — AN XIREE B 5 2 4] (12 5 KU
i AR, DLIRFT 2007 4F 4 2019 4F 69 AN < R LAL) 1) X 38 [7) 22 3 XU H PR AH ELRE a1 100, HL g R
W 2 Fios

2 o, FEFRRETEE, PN BRI JBSEINARFEIN 7 B KRS 2 H B 5 &, (HEfE
AN s AN 8 = AN AR 3, SIZ 9 3 ) et b S SRR 9 F 22 30 IR s i R P v T & o RRME T
AN i S0 b S I D R 0 PR v HH SR B T B B, G SR WNAE B = A R SO X D g R 0 IR
SREEE T HE, KEEYNTE S — /MR i BT S8 =N AR A BT R B4 B2 0 AR v HE S B v T 1 & o
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Figure 2. Strength of cross sector (SCS) of 69 financial institutions from 2007 to 2019
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Figure 3. Systemic risk receiver (SRR) index of 69 financial institutions from 2007 to 2019
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Figure 4. Systemic risk emitter (SRE) index of 69 financial institutions from 2007 to 2019
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