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Abstract
It is critical for financial regulators to assess the overall level of stress in the
financial system in a timely manner, but various financial markets often send
mixed signals. To address this problem, we present a single composite
financial stress index (China CISS) based on 13 financial indicators of the
equity market, the bond market, financial institutions and the foreign
exchange market. To capture the stylized fact that co-movements between
markets are much stronger during times of financial stress, we use the time-
varying correlation matrix between sub-indices as a dynamic weighting
mechanism, and identify the episodes when both the covariance and co-

extremeness across markets are jointly high as “systemic” stress events. We
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conduct multiple robustness checks and find that the China CISS is a

markedly robust statistic in the time dimension.



el o

C
¥
0 K
qu)K
1 y
7
YK H
a X
X CO
bR
c 6 R
0 A X CO
|
H
A 2
0
é C

O»



d Composite Indicator of Systemic Risks@ CISSe 6 |

1xCO b X BWaAr 2
L x K R @bt CISSR
T 6 5 R X CO
0 £  CISS
I 3063 E b
cw 3 OR guw ¢ é T
Br +t  CISS | Kb
6 S b Wt T3 @
y A c 0
| 0 e K
o F ti y 7
! c QO o X 6 n
b CISS 0
Y 081! T
Xt
2008 A 0 ®
£ F e
T X a é

Ch ¢ Codstresss W WO X p ¢ &
v 0 y A 0



q RA XK D CO
e Ko 0 T Adrian
Brunnermeier (2016) o 0 Co-VaRg © x CO
B A CO 0 /A
T Co-VaR p €
0 Chan-Lau (2010) & RN C T
XxCO A~ A A 6 W Co-Risk¥
Co-VaR y 0 GO A~
C vy 5 B A 6 y
K ¥ Acharya o 20126
2016 W R A i y O undercapitalizede
K A A b t h Y T
G v o marginal expected shortfall6 MESe ©
u O cBG @A~ i 0 J
5% v B b x GO R A v i
O systemic expected shortfall, SESe I MES
L+ wC TG b CO CO A SES6
W ar  SES & SES €0V
| 7 Brownlees  Engle (2017) ¥ SES
A €2 SRISK | o C X C A A
€0 CO A A SRISK 0 K

SRISK ¥ Jobst  Grey (2013) * 3 )

o contingent claim analysis, CCAe AN XK



¥
0 p q /A W
0 bA W T
A 6 q 1y
X p T 6 Co-VaRt
SESt SRISK | w K B X VN s TR
0 e € 0 B A
0 h W K R A /A
¥
O Xe¢
p v gy A ¢ X1 T W¢ C
I v U R A Oy T
R A X U X 0 p e
6w R ¢ ¢ T 0
6 B
# A S q 0 b g
A T X CO S U
AR b K v ¢ C 0
¥ q
P X 6 p A~ €
6 gV R
2 ¥ 0 t A D
y I 4 0 CO

9 m—
9 —
<

Py



T
& Financial Stress Indicator® FSle A J
(Illing Liu, 2006) T llling Liu
o 2006¢ 3 3 3
11CO0 | 3 b ) "
3 FSI¥ Y G %
Vg J R ¥ O Kansas Fede {
€ I KCFSId the Kansas City Financial Stress
Indexe 0O I ¥ 11 CO 0 y
v O t U E £
b T y 6 W
t WR @ g KCFSI vy
6  KCFSI e y
|
10 0 6 A e 0
3 Y 3 by )

O Principle Components Analysis



o 2011) ) 8 22 23CO v

oV s e
I 7 qg 6 R o probit €
Y | & T © Nelson Perli d 2007)
W It I @ 10
q X 7 Wk Lgp nCO | V¥
A Logit 0 A TV ¥
Blix Grimaldid 2010) K Probit 0N €%
¥ Girardi  Ergu nd 2013¢ Louzis  Vouldis
5 2013) K GARCH e K% t
T
| R 0 a
X T 0 3 0 3
y R Wl b | b6
CO | X T X a |
b6 Ty D¢ ¢
) q 6 ¢ G
T 0 (g
I bOmw T K 0
0y Ry 06
(Wold , 1987)F
X O event reclassification probleme 0
X 6 Vot
5 X 6 . |y R T Logitt

()

Probit K X A 0



X o X 0 VoK 0
X i D R x| © )
(Illing  Liu, 2006)¥
) A R 9 K
| ¢ C X 0 p
R V7T 0
R v 0 0 )
K U A A A @) o
Adrian  Brunnermeier, 2009 ¥ 0
¥ 5

Hollo, Kremer Lo Ducad 2012)» €
® Composite Indicator of Systemic Stress® CISSe ¥ G

Eb p 0
) v e ©w 3
I p p 7
A t 0 Hollo, Kremer Lo Ducad 2012) edp 500
o bdt £ b b e R
15CO 1 6 Wy
L7 a | R
¢ 0 Hollo, Kremer Lo Ducad 2012)q Vg
15 | L | CISS¥ % b
v Tz CISS T
i Hollo, Kremer LoDucad 2012) ~ V 8

e b A b CISSe ¥

10



£ b 13CO | 6 CO
| Vi | AA
t  CISSY 0
t by y 0 i
W 0 ¥
0 ti R 0
X X ¥ i b
6 3 CDFe p
6 b CISSy t h U
0 ¥
dnewb I
S @) b o 3
x Co-VaRt SESt SRISK y
A A G
0 2016,2017,2018¢ ¥ 0 p X R A
v D A A
d v 0 U 0
) e | wr o FSle
0 E d 2015¢ o 2018) e
CRITIC 3 1) ) x Ho
3 y We R é C
0
W R T 0 y 0 2016) eb

0 d Hollo® Kremer LoDuca

11



0 2012¢ 0 X
¥ v 0 2016¢ e v
| & GDPL L X
€6 40C0 | ¥ | 0
LK 0 x GO €
i 18 ¢ 6
R S B )
0 ¥
Xt CISS A
i d CISS ~» 0y nce 71
! 6 [
3 | 6 d 3 CISS
O X E I
i A b CISS E
CO ¥ GO 3-4 CO
A CISS 13 QD I' 7 %6
e o /A |
B A Q] A Y R K Cb
® ¢ ¥ 0 | X
Ay L X 5 b
X OWx X Ud o
vVooosrw ¥ 0 K b
6 b 0o 8
X I CISS 0y
b 5 K U

) m—

) m—



e

X a B We
0 i | X

~

2 2008 €0 CISS

R

KT A CISSO

J 0 Cumulative Max Loss, CMAXg ©

0 W

)
0

13



), b
VY 104 6
6 U
0
| ¥J 86
T @)
U € "
5 e W
6 |
B 6 5
€ 0
0
QA
A A S)
H O CDSg »
y 0y
I 7
0 i
)
b W y
¥ y
0 i

T
Ul
X
T Wx CO
P
q
| ©
| 7
T
O X
Oy B
v 0 e
6 Y
0
5
UBo i
y Z
eT Y Vo
y X
b

14



CO

) —

2

3-4 GO

A

CISS¥

15



i Hollo (2012) 0t
d Empirical cumulative distribution function® ECDFe i
W K000 1 ¢ | S @) |
p t it 0 00 1¢ ¢
VYV Cd ¥ y X
0 K ti O 10 €A
0 ¥
| L2 | c¥ X 06 X
CO 5 q X g A
T g 2007 2P 1 2017 1P 31
Y v 0 0 V2008 2°P
1 €0 WBX | t g wr=lnnex) g
t 0 gy x[z],...,x[n]) ) +
My SN S5y g g I U
N 8 ¥ cC %) g
g A
T
o 1)
Fn(x ) Yy X
t i t i c Or e X v

16



T 3] X

N

K 3t 4 0 I (3+4)/2=3.56
S, W 0.357 t o le D i K
X GO ) W v t i X
CO T
X 0 v pot o 2¢
S ¢ 0 W 0t (2)
ti T 0 x CO 0 K q
c ¢

X X Xpsp P =L2.n-1.n+T-1

Sper = Frur (Xur )= N+T

n+T

1, Xosr  Xonet]
(2)
b I=b2NgN i ox 7T
o 2¢ 8 CO 1 VYo 00 1e
G 1 8y QO t pR 0
b | q T
O nEeE
I 13CO | 0 c X 3
E | CISS¥ b CO
3% 0 CO C 3 CO
W T R B CO ) €
W c 0 CO
e 3 0 3b e 0 p
3 ¥ p 6 G

17



p—

b

0

T

N

¥

ijt =

2

it~

ijt =

B

W 0.930 o

S

i initial

§

jinitial

ij initial

ij

)

1/13x

it @- )s.s

ittt

it-1 + (1_ )§ft

ijt

b

/

it it

2008 2 1

03 @

— W 1%13 0
W 13*13

£ 0 ¢

2015 1 2

0

1=+

(4)

jy—

CISS

18



) —

) —

) m—

1

e GO 2008 2019 v
¥ 5601 b 0 2
AN 04 I ©corl2
7 q 0 D
0 2009 t 2011 2015
] 1 0
E | I b6 |
K 0
p ¥ 0 i
o | A= v
W 8 X pbo
ey g T CISS
| © dg o 0,1le ¥ 2008 2019
27
1

2018

|
b

D

>

X

19



2 2008-2018 CISS

— CIsS

nt Y
(llling  Liu, 2006) X CD 'Y X
0 CISS ¥ X GJ L X €
B Ch CISS |
0.1957 t X 0 2008 2018 0
CISS 2008 o r et 2011 O s RrEL
2013 H o “ "¢ £ 2015 HO*“ g 2016 oY
09] cC ¢ e T
i b CISS ~» X a W
p 7 a CISS p
X 0 Y © Ti @
Y o¢x 5 J
| 0 v E X X | |
b X N b

20



- ikl
I
=i,

O X¢EJ v
| o C v 0

A A /A J CMAX v do X v

o T € J x CISS TV 104

0 Ud 104 J ¥

3 T v T=156 CISS ¥
b 0 y T CISS X

6 iy CISS T
3 T CISS

O XE€ | b
| b v
CISS W 2007 2P 1
2017 1P 31 © 10 > 1g A
0 2017 2P 1 R t > 2¢
y R Y X 0 2007 2P 1

21



[1]
e, WP
]

T
4 y CISST ¢
b CO y 0 0.0067 bJ
2016 1P 00416 fF R K 0 ¢
Y CISS p T
4 CISS
0. 35 1 : ' — &3
- =
0. 30 1
0. 25 1 .
0.20 - |
{
0.15 1 _
RUEREY AN | I i
0.05- | '
0. 00 1 . . . . . . . . . j . . .
% % Y, U, Y, Y, Y B Y Y Y Y,
dne 1
CISSt cO | 30 b
3 w 0° J
0 ° W o J 'S
g 1°e7r’ W Y X 0 y
0 ° K 086 0.93 CISS 3 5 ¢
0 ° CISS n 0 ° n
T 0 ° R CISS p
K Y, CISS T

22



[}
-, AP
i

S CISS

labmda=0. 93
lambda=0. 86

O ¢ z
& CISS
J ) R v X 3 7
CISS q K ot | £ R
é 6 CFSICT g  6FSly
pcC B R 5 N
l w R T W e
é €ecC y ¢ ¢
CISS A A A 5
R e K T

23



6 CISS FSI

0. 301

0. 259

0. 204

0. 05 1

'3
£
T 068 K A R wr D
X 0 'S
¢ i ~ €xC b
At CISST ¢ R
8 CISS 3 1
3 0 e GO ¢ ¢ 0 q e
é C ¥t CISS
X T v @ CISS
e Y 6 CISS X ¢
0 3 R
CISS X Tt CISS q A A





https://ideas.repec.org/a/aea/aecrev/v102y2012i3p59-64.html
https://ideas.repec.org/a/aea/aecrev/v102y2012i3p59-64.html
https://ideas.repec.org/s/aea/aecrev.html
https://ideas.repec.org/s/aea/aecrev.html
https://ideas.repec.org/p/imf/imfwpa/13-54.html
https://ideas.repec.org/p/imf/imfwpa/13-54.html
https://ideas.repec.org/s/imf/imfwpa.html
javascript:;
javascript:;

Skl
i WP

Can It be Measured, and Why Does It Matter?", Economic Review, 94(2): 5-50.

[19]Hollo, D., Kremer, M. and Lo Duca, M., 2012, "CISS-a Composite
Indicator of Systemic Stress in the Financial System".

[20]ldierb, J., G. Laméand J. Mé&onnierb. 2014. "How useful is the
Marginal Expected Shortfall for the measurement of systemic exposure? A
practical assessment” Journal of Banking & Finance, VVolume 47, October 2014,
Pages 134-146

[21]Hling, M. and Liu, Y., 2006, "Measuring Financial Stress in a Developed
Country: An Application to Canada™, Journal of Financial Stability, 2(3): 243-
265.

[22]Kliesen, K. L. and Smith, D. C., 2010, "Measuring Financial Market
Stress", Economic Synopses.

[23]Kremer, M., 2016, "Macroeconomic Effects of Financial Stress and the
Role of Monetary Policy: A VAR Analysis for the Euro Area", International
Economics and Economic Policy, 13(1): 105-138.

[24]Louzis, D. P. and Vouldis, A. T., 2013, "A Financial Systemic Stress
Index for Greece".

[25]Nelson, W. R. and Perli, R., 2007, "Selected Indicators of Financial
Stability”, Risk Measurement and Systemic Risk, 4: 343-372.

[26]Van Roye, B., 2011, "Financial Stress and Economic Activity in Germany
and the Euro Area", Kiel Working Paper.

[27]Wold, S., Esbensen, K. and Geladi, P., 1987, "Principal Component
Analysis", Chemometrics and Intelligent Laboratory Systems, 2(1-3): 37-52.

[28]Yiu, M. S., Ho, W. A. and Jin, L., 2010, "A Measure of Financial Stress
in Hong Kong Financial Market—the Financial Stress Index", Hong Kong
Monetary Authority Research Note, 2: 2010.

62797519

26


https://www.sciencedirect.com/science/article/pii/S0378426614002374#!
https://www.sciencedirect.com/science/article/pii/S0378426614002374#!
https://www.sciencedirect.com/science/article/pii/S0378426614002374#!
https://www.sciencedirect.com/science/journal/03784266
https://www.sciencedirect.com/science/journal/03784266/47/supp/C

