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Abstract

The smooth operation of the financial industry is a prerequisite for effectively serving the econo-
my. This paper studies the systematic financial risks and risk measurement methods, and analyzes
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the risk management tool Value at risk VaR model and its derivative CoVaR model. Then, the Co-
VaR model and Quantile regression method are selected to study the Systematic risk and its spil-
lover effect of China’s banking industry, and the Value at risk of each bank itself and the two-way
risk spillover effect between each bank and the banking industry as a whole are measured. Accord-
ing to the results of empirical analysis, firstly, there is no significant correlation between the value at
risk of each bank and its risk spillover effect on the banking industry. Secondly, the risk level of most
banks in China is lower than that of the banking industry, and the risks of state-owned commercial
banks themselves are generally relatively lower than those of joint-stock banks and urban com-
mercial banks. Thirdly, there is no significant correlation between the bidirectional risk spillover
effects between banks and the banking industry.
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1. 518

2B E 25 R R AN R AR IR ZIAR A, ERAT LR IR E R TR E B ), BB AT
PP R, RETES ARG H 852 B 06E. 2019 45 2 H, 2P 15id /e 3t ih e Bus JR 4R 12
SRRt BT AR R USSR R BT LR A R G R, R R TAERIRATEAESS o FESIR
LIRS T, 202041 A 2 H, FEANRBRAT TR BRI, T3 7 7 ik 2K < i XS 12 i
gttt e, (AR UNHRAGH A R 2 S EEM RS A EME R BT, 283 E Rl 22 4t K
RIS R Bk <Rl RE A IR ST AR T, b ZRORIIE Rl AR RV AR 1T . 2022 4F 10 H 28 H,
FEANRBATIT R WER, BRERES A, FEFENRERGEERRRRLE, BEAEE
RS Rl R i, SEHl R R .

A3 DG T HRAT KU 7F 7 B 22 A M0 26 T B A A LR B3R K DU, 0F T JRURS: PR A0 3 12 A At
AR 22 G0 B AN LR FRD8E 1) RS i Y ROMEATE FEAR X B b, B <RI 55 SRR e BRI R R 22, <l
W RE T ZEMNUR A BT, 7 BN R R GeEAT o o A SCIE L 7 HraRAT M A KBS, 12 H CoVaR
RN 732 B0 0] YA 77 V2R T ERAT MU M < R 2 ) ) IR i L 5

2. HRGRIR

RGPSl KRS — i SR R n A AR R i o 45 B A R BT s SR AN E PEER B RN . ANl 2
Xof 22 G 4l JXUR: 1) 58 XU AN o Eisenberg A1 Noe (2001) [119AN, R4k 4l XU 2 i 8k £ ab s
S, FEuHRTEE . FREE K George (1996) [2]A1 Minsky (1992) [3]#8M 5k 4Rl =44 & A4 i af
REVEEE MR, & URGEVE Rl R o 2R G <5 R XU B A% G 1t (B T HE A ik B, 2021 259155, 20215
B IESE, 2020; BXPEAK, 2023) [4] [5] [6] [7]- &M (T Hedb, 20105 i &, 2019) [8] [9]; B IR HE(Minsky,
1992; FKIEIR, 2014; HSCRAIELELE, 2020) [3] [10] [11]HI%F .

1ES2 BT R G0 1 4 Rl RV R i A ek R e I, R AR 25 2 TEMLAG) 22 ) 5 3 it IR it 28K
o i RS A 2 R G R — SRR R A R ARl RUS R AN SR PR T AL AR B, T A2 38 STk
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Ak g5 A B T LA AN, FENUZ A Y H. 2B AI5R 1 VR 2 AR R Gk i XU ) g i
e VaR Jrik. 1993 4F G30 2EHH ik, BEJS J. P. Morgan £ T VaR gt 1 XU R,
Bk, VaR SO B AT 2 R I 2R GEE iU i ik
fER A (Value at Risk, VaR)FEE Tz IEH BN T, e — @B (BB 4L a) R ek,
B AE — RE ML T A AR SR (Bl ) I . A SRR
P(AP, <VaR)=1-a (3.1)

P ONIER, TEZMER T, St @R Ha) R/ T Rk FIRs AP, NE:— &R~
(EUR = HAE)EFA B At AFURIINME: VaR NIES & BIE/KF o FITERME, RIRTEEHIR MM E L
BR: o AEAEKT. B, P(AR <-100/776)=0.05, #x t HAMN, A 95%IMIREHI /N T % T
100 JiJG.

VaR 7] LUR I 1) B AU BT 1 R g MRS, H& VaR R8T B E/KCE FRmT ek,
B S BIE R OL B AR . M H, VaR J5 ik vt XU (1A% 38 A2 FE 75 T 208 7 RS i H 08,
IR, R ToVEA R B RS AL et . N T 7R %h VaR BRI KA £, Rockafeller F11 Uryasev (1997)
MAEH T CoVaR WJHEEAN—FAN e MG FE R T H . 55—, B THRIZMME. Covar AR T
E VaR fITsE LI R K 2 RS, B T45 8 FRRKF, B3t T X AP R B i, M
TAE VP A e RS IR st T I AR S 4T 38—, nI DU 28 S| . CoVar fRAL AR [EANF 55 2
()R AE DG, AT 4l 402 1) 22 7% 5 XU 1) A% R AR B 0N, I AT 43 7 VP A B4k 11 3 XURS: R 7% 7 4L A AU B
BEINA . Bk, CoVar HEAYHEINIE T X5 WU ATV, A gett,  DLI R Guxd BANATLAL) AR08 i) LS fi

H RS T
3. IREINTR

2544 XS 478 (Conditional Value at Risk, CoVaR) A i gt & VaR, #] AR FH 4347 25 5l U i 77 ok & o
WHFE i an R

WFFCPI AL Z T KR R oG &R, 5, RBER S system HHA N NG, RN | 5 RS
system Z [H] IR (SRR R, MM | KR X, KT, R4S system B A:
XS =ab+ Ao 3.2)

syslem|xi
R oo FORBERT R @ o SHUH T RAURARIA X, I, 5 system 19 q 48 GrECH K Al i
R4 VaR H5E X:
CoVaR® =X (3.3)

system|X i system|X i

CoVaR WA & VaR, IRl =AY, R4t system ENLEY i 4522 264 B R AR 40 R Al 1
fH, B2 RS system 1E X, 240 F 1) VaR {H, HEE RS system FI5&FERANE . Hp CovaR! i &
FAFALEL 4 X BOVaRTEE, AT RATHE LR i 1) CoVaR fE /2

X, = VaR® (3.4)

CoVaR! = VaR* =G} + fVaR! (3.5)

systemNVaR?

VaR{ AN i 7273 FL 8L q I R Al A
A i B -
ACOVaR{ =VaR}® = 3°(VaR? - VaR!*) (3.6)
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Mo hiE =05, REIEFNER FH | R TINE VaR)® s 29508 q = 0.05, BIEE X, (K4
SR FAR) 2 2F AR 0 53 R A VaR)™® .

4, SCHEST AT

(—) #EREG T

1) FEALEEL

IRYE BAR T EAT 402K, B amil o R AT, iE. R, £ a4 ml A FAT L. A5
F BT EARAT L0 T SRS S AR R ATz 1R A R . TR E A T AN E
TN 14 FRRFER) 15 4 FRER CREW” , MAT T 15 F FRERR R, EZ3 T 2020 FEER
it o X B B REELHE T xRl T3 0P A i AR 20k st B, B DAA SO B &L 2014 4 1 A 1
H 2z 2022 4F 12 F] 31 H W 8 £t F s I A idE 47 530 #r

FEAIE PRI AN R a) FEAIEPEMZTE A B T IRAT L &R b) FEATRZTE 2014 S LLHT
SR, X 2014 ELUS BT RIS RNE T ULGIBR . ) FEATEEREA N RrEita e A s S
M55, K EE R T A K Bl 3k 38 M 45 e AR N S oLl 45 AL T LS B

h 15 ANE A, 32880 M AR, Ed R IE tushare.

2) ZRIEE

Q) L. BT R AR S R TR B — @ RS, BARSCATE IR AR X A 9 4F, i
] R, A I BEWSC A B b AT v R TS, e 3 B A BR ORAIE 1 XRS5 (e ek, A
ST, 2014 £ 1 A 10 HE NS — W, 2022 45 12 A 30 HE &G — Uy, 461 4
A

ATV bank (1 WAL, BRARAT ML HP (95 1 717 AT LAS) PR B A R B 3445 21, TH R A U R

I bank e Pi,[bank (41)

i,bank

bank Z Z

PONERATALAESE t A R POMERAT ML RS 1 38 t SRR
b) A& 4REL. & BN TR %L, DL 2014 45 1 H 10 H IS EWUSAR Jy ki, 154 R ks Fa 40k 100,
TEE SR A ps TR RO A, ARSI B TS A Rl F
Pt
PIf =

1 ZPI
PI'= E 1xloo t>1 (4.3)
PP(m)ﬁﬁﬁﬂ#%%?ﬂ&ﬁﬁﬂﬁﬁﬂﬂ%%ﬁﬁ PU (P FATL K A2 | (AT
K)AH t RIS 5 wbﬁﬁﬁﬂ¢mw$uﬁnm%1HWﬁm AT AL+ T R ARAT A A H a8 1,
& 1.
C) AHLI BARAT LI 25 2 . e ER ML B R 8 T RO R, R Bl 25 2
1 A B A 4 R LMD IR VLR R (4 il 2RV 6 b5 .t T PRk 08, it F 2 B Sl 2
R, ONTETME, 128 REHHRYTRL 100
R'=100+In(R'/P") (4.3)

x100, t>1 4.2)

R'=100+In(P'/P") (4.4)
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Figure 1. Trend chart of individual stock price index in the banking industry
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Figure 2. Trend chart of individual stock returns in the banking industry
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3) BT K SR G RR ST
FEGESTRRTY, B e BT W b iy R LR e 2l P A AT SR R e T oM, T RARAT ML e R LA
W o 3 A RFIE Gk 2 R L2 1

Table 1. Descriptive statistical analysis of returns of financial institutions in the banking industry

F L OSRITI B SR E R R M Gt oA

Gk ¥ifE i w/ME YN E] P i WefE  Jarque-Bera  Prob.
WARMAIT  -0.0558 3.2307 -15.6817  13.9077 -0.0390 6.1663 192.3 0.000
EERIT  —0.0984 3.4670 -17.8337  15.1371 0.1022 7.8197 446 0.000
RAMRIT  -0.1641 3.4663 -21.9583 215199  —0.3004 14.5855 2580 0.000
ARARIT  0.2692 3.9646 -13.2491  15.6884 0.1139 3.9964 20.02 0.000
BIW4RIT  0.0616 5.3188 —62.9445  17.4997  —4.3230 50.8328 45000 0.000
POlVERAT 0.1283 3.8636 -15.1659  19.7845 0.4990 5.6421 152.9 0.000
Jbm4R4r -0.1106 3.5422 —-22.3524  12.7349 -1.1988 12.0944 1695 0.000
PV ERAT 0.0410 2.7643 -10.9006  14.9629 0.4076 7.9474 481.9 0.000
ACIARAT 0.0481 3.3900 -15.9414  18.6826 0.8690 10.8867 1250 0.000
TRI4RAT  0.0449 2.9272 -12.9030  15.7186 0.2308 7.8000 4457 0.000
JERERAT 0.0421 3.8306  -15.8178  25.9999 1.1203 9.9649 1026 0.000
BYARIT  0.0765 33958  -13.3083  19.2904 0.6092 7.2175 369.4 0.000
hER4T  0.0518 3.0609 -11.8532  21.5039 0.6883 10.8823 1227 0.000
S8R4T 0.0640 4.2208 -19.2142  28.9055 1.2349 11.9775 1662 0.000
T 4RAT 0.0233 4.8130 -20.1941  22.2512 0.1041 5.4133 1125 0.000
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Figure 3. Distribution of yield of Pudong development bank
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Figure 4. Q-Q chart of Pudong development bank
B 4. E&ERIT Q-Q

HE 1 aJLUE W, &7 260 RO B o, WEFEMEI KT 3, S RKAUTI AR ZN
R L IEZS 7 A1 1) R SE IR, 2% SRARAT UL A 6 1) 40 AT 52 UL L AR U J5E 2 PR ARFAIE  J-B At 410 465 %% Ui 7 6 1F
AHEMEG, B, SWEERIEARMNES MG, KRGS TR A A 0 07547 4T

DU R ERAT A, 8 5341 B Q-Q BEI(RT WL 3. 8] 4), Bt/ A O J5 R I REAIE

(Z) ERLI RS 23T

1) ST IHRAT L R i H 0 5

AR AR SC 3 =350 53 R AH DS BB A AL T ik B 41, 1 St BT AR AT N SE AL o 4R AT A 1 XU ik
RN BTN o B TR ERAT BN R 7 R, AT RAH R R AT (PF) il A 43z 4 R 8 el 3 D7 v 1
5 CoVaR Wik #E, 43074k q HX 0.05 (B 1E/KFH 95%).

B, A A )24

0.05 _ 005 0.05 0.05
Roank = Coankipr T Poankpr Rer + € (4.5)

Rowy JVERAT M 25 2 54101149 0.05 43 b4, WIRAE S AL = 0.05 (AR SR 5L~ ATk i
FE3: Rog” MR BATICRE ST 51 0.05 S-Ar 4L, HRTE % = 0.05 (R AR FAF) 5 T il R R
e .

M5 CoVaR HIE 3, T ARAT X AT LAY CoVaR -

0.05 ~0.05 £0.05 0.05
CoVaR ok = Xpanpr + Boankpr VaRpE + & (4.6)

FE3K CoVaR i, VaR(P Ay LG R ARAT FERE AR N B g JE WA 28 26 F 51 119 0.05 43 (4.
HBE— DT S A ARAT I RS R, A TR A KU AR XU CoVaR i, i IEHRE T

CoVaR ff .
ACOVaR % or = COVAR % e — COVAR Y or = omer (VARSY ~VaREy ) @.7)
RYE(4.5)2, THE AL E A () 24
Ros =-3.50+0.54R5> (4.8)
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B, Q% L UG AN-8.10, AL K tERIGME J 4.05, B RBHI P A 0.000 Kt
TREMERL, JF BN R Mt R
HRAE X (4.6), 7E 95%MIBEAKF N, I RRATIERAT L 1 oK AT BB KN«

CoVaR ey per =—3.50+0.54R5™ (4.9)
VaR 02 i R BRAT I 85 37 10 5% i %, RO =VaR%Y =-5.27 , RN (4.8)n
CoVaR’® =-3.50+0.54VaR%” = -6.35 (4.10)

bank|PF=VaR %%
VaR$e Al RARAT UL S %7 5 50% 50 (1%,  VaR): =-0.11,
CoVaRgy o =—3.56

M 20(4.7), T AARAT X ERAT ML R KU i A F R A -
ACOVaRp: e =—2.79

s EXRTEEETR, WRBUTIOER T (E( VaRe: ) A-5.27, I8 THRAT L VaRe? M7ER 1 {H-5.56. 1F
“ARRERAT W 500 97 HEAL, IEACRATALANES 19 A, JE EAE R BRARATER 8 £, FRAMDIRI A KUK B L
gf, R ACHR T ARAT ML AR A KT R AT S SBRIE DLAT o T ACERAT SRAT X AR AT AU 10 IR 3 H 4 I 4
PR T E SR AT KA, FHRHRAT W A B A

T AR CoVaR A, ZRECK, Bl ACoVaRY,, AN BEAREF Y s N BT LS HLAG I A

Rl HAZSE, [RIE, X ACOVaR gy HEAT FRHEIL AL EE
%ACOVaR . = (ACOVaR Y, /VaR])x100% (4.10)
FH AR 75 B3 AT Ml % < AT LA P XS A A A ARAT D0 SR AT b B A 1 XU vk HH 4B A, THERLSE R

% 2

Table 2. Calculation results of risk indicators for the banking industry by various banking financial institutions
= 2. ZFRITU SR RITW AR IRIRNE LR

VaR CoVaRgy, ACoVaR{, %ACOVaRy,
L ARAT —7.1761747 —6.0362999 —2.8199549 39.296074
ST —6.3763524 —5.739681 —2.5831642 40.511629
YVARAT —6.0920846 —6.1960586 —3.1579076 51.83624
A RAT —6.2319063 —6.4737456 —3.2854781 52.720275
A ARAT —5.7928163 —6.2726469 —3.0542297 52.724435
THRERAT -5.2718432 —6.3646025 —2.8024639 53.202383
JRIRAT -5.8023095 —5.7096854 —3.2218248 55.526593
e RAT —5.2478688 -5.8895538 -3.0164714 57.479932
RAT —4.5520941 -5.486889 —2.7466021 60.33711
RAHRAT —4.4302066 —5.722572 —2.7253509 61.517469
EE AT -5.2353907 -5.8287616 -3.2277213 61.651966
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Continued
AT —5.8528679 —5.9658342 —3.7426749 63.946
o ERAT —4.7191852 —6.014395 —3.5275868 74.749912
TR RAT -4.8158154 -5.8671736 -3.6040909 74.838642
FVARAT -4.0357787 —6.3396525 —3.8346275 95.015803

T X AN ERAT 5 ERAT M AR RS H RO PRI B, % < AL 118 JXURS 155 100 A AR i HH KPR AR
T, 415 20 30 4. 5 FI AR T S AMRITERANME VaR, FATER AN E CovaR, &4RAT
XTERAT Y XU Jf HH A ACOVaR LA R 25 AL IR B A0 XU it 75 B %A CoVaR .

HRAT 5 1 RIS 175 450, B LK RAT b 1) SRR v HE 280 A2 HEAT XU A B P AN B A . F TARATH &
MBS, KBRS (VaR WKEBINHFZ: fOVRIT. RAESRIT. ZE@E8T. FEET. L
FIARAT . REARAT. dERUHAT. WRERAT. BERUIRAT. KMRAT. BIERET. MOARAT. HEERAT. P
BT PBRAT . BAG HRAT IR XU 7 30 AH S T 4 AR AT A3 T R ARAT o B ANERAT ST ERAT ML X
Bk O R B R AR s P2 AT R ERAT . MWARST . FERIARAT . FERUERAT . RERAT. TR
BT AERUERAT ASEARAT. RAESRAT. BEHAT. BWRAT. PEERAT. TREIT. RWRIT. S5
(13X N HE P 5 HRATERANME I HE T R A TAR KAk, B ERAT 6T ERAT b g RV it 2850 35 v T 3 -1
RATRIR T BT, PEBAT. TRERAT. RARITE A BRAFE e & T HAD 12 W7, Hix=
FHAT RAEREEFER, T A Rk,

2) BAT Xt BARAT B AR L

JRUIE FAD 3 RO A L), T DA B 28 B8 % AR AT 7 R AR AU SR I e AR AT R e, B2 R AR
A7 MV AE BN RS SEATLERE XoF P 38 88N R AT TR XU ¥k H RROSE,  IXRE A BB A THI 20 T 2 1 AR it %08 R T
DU AARAT (PR, GFERAT A XU 3t 1 RIS A T 0 54

B, DU RARAT U 25 OB R R AR B, AT b (system) (IS 38 N AR B, MBI, JF:
T NI S5

005 _ 005 005 005
Rer” = pepank + Brepank Roank + € (4.10)

Rer” J9H AR ARATIL 28 2 5 51 ¥ 0.05 40 (4K, t R 7E5r A%l = 0.05 (R AL RS S 4F) T 50 N IR AT
IS s Roon AERATAVIEE S P A1 0.05 SR04, R 7ESr %L = 0.05 (RAE RIS H4F) Mt il N AT

MLt R
RAE CoVaR HI7E X, ARATMLAHH A HRA1THI CoVaR Jy:

0.05 _ ~0.05 20.05 0.05
CoVaRee’ = Qprpank + Berpank VaRpan + € (4.11)

R4 (4.20)2, THEH A Bm] AR Y Y 2
R =-3.67+0.53R2> (4.8)
BAlR, Gt M UK 576, B, M ARG 3.41, PN ALY P A8 0.000 Hidid
TREVRL, Jf HEAEAN B E M R .
¥ RY® =VaR)® =477 fR A (4.8):
CoVaR’® =-3.67+0.53VaR}® =-6.20

PF|bank=VaR3.%%
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), RIS B 50%53 A VaR )y, =—0.06 , 3R HY AR AT b X & HR AT AR JXURS: T i 134
IN{E ACoVaR(%: ., =—2.50 .

MRS E IR TS A5 AL, i ACARAT AAE RS AN (B AN S AR R B 25 i T ERAT ML, 5 BRI A ARAT I KU e
HLARAT MY X BRAT AR DR T H RSO A T3 B AT X ARAT M PR IS i S RV o

XoF B ANRAT 52 BV ARAT b B AR H AR R kAT V15, 45345 RN 3.

Table 3. Calculation results of risk indicators for the banking industry by various banking financial institutions
= 3. ZRITU SR RITW AR IRIRNELER

VaR CoVaRj.>, ACoVaRjy, %ACOVaR >,
JRIRAT -5.2353907 —8.5255805 -4.8391688 101.31257
THRRAT -7.1761747 —6.187288 —2.4881464 52.091697
AT —6.0920846 —6.6422886 —3.3588342 70.320369
Je AT —5.8023095 —6.9549581 —3.5244904 73.788537
AR HRAT —6.2319063 —7.8360077 -3.592182 75.205725
MVARAT -5.2718432 —8.2641224 —3.7815326 79.16996
FNARAT —5.2478688 —6.186945 -3.7900727 79.348755
AT —5.7928163 —8.8809217 —3.9154097 81.972802
TRHRAT -4.4302066 —6.6853721 -4.1551992 86.993024
HEERAT —6.3763524 —7.6395909 —4.1681172 87.263474
o EARAT —4.7191852 —7.0546526 —4.3340679 90.737809
AT —5.8528679 —7.1648149 —4.4322386 92.793104
PARAT —4.0357787 —-9.5384712 —4.4957892 94.123596
AT —4.5520941 —7.7786059 —4.5118174 94.459162
HEARAT —4.8158154 -9.1106612 —4.6850012 98.084928

RIS 2 AN 3 HBE, o AT it 3 AT (1 R 00 B 3 T 4% A AT X 4T Il P R
i T o RRAT I % A AT F UG R I B M B R D VR BAT . BT LT, B
BIARAT . DOARAT . RVARAT. MESUARAT. TRI4RAT. EHAT. hERAT. @URAT. PRET. X
SEHAT . PIEEAT JREAT . A L T ARAT B & 0 R I 0 HE A A ek, B3R AR T L %
P 5 45 AT WA F KU 9 425 B 77 AR B R R e P A
5. &5if

ARSI o R R T A KU A 1 VaR IR A E CovaR AT, IR 4 %
(B9 )7 56 2014 4R % 2022 AEHAT Ml A B LI B2 44Tk 2R 58 0 SRR (0 (LR 25 1 R A (ELE 4T SIIE 497
MEAEIRE A R RTTI 15 FHATIEREA, R r AR VAR I B4R AT 5 % AT 2 I U ) 2
i, FEAH L TR
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1) MRAEHTSCHI AT, R HME VaR J7ik 3 2R 0 TR U BRS80Sz, 2 1 JRURSE A A ek DA
LR RSO0, R R UG 2 TR BIZRTT R, AT REARAh <R i 3 i) XUz KT . CoVaR J7iAAE VaR J574 )
SRt 125 B8 T RS AR e, M T IR B St R XU Xor A AL A B2 49 0 RS i 2 . SR X
Tob 7550k < ALY DXL 32 AT BT 7 BE o i

2) Ao r AR ml ot B A i B T ERAT 0 RGBS L B RS i H SO MEREAT 2047 s R BILAARAT O XRG4/
L5 FRTARAT b (0 DU i H A S B ARL O, AR AT Ml B XURSE i HH ORI BK . [RIRE, ARAT B XU
A5 HRAT M X JHC P08 fe) JXRSE 6 28N H 5 B S RO R, XUzt ROR Z2 K

3) FEEHRA 15 DA, GEAMRAT B sIRAT AT R L ARAT =28, XX = 2R AT B SRSy
Pré BRI, A HRAT B S AR B, 3 AR X T et il SRAT A T L ARAT, i [ A AR AT X AR AT
b 8 PRI i H ROV e T B R AT AN T R ML AR AT AT ERAT A 2R KU, RHARAT ML s AR . JEiE
BRI 2% HRAT 0 ERAT MV PR JRURSE T 880 5 B AT b oS 28 SRAT P8 1) RSzt 502, AN [ 77 T XS i 3 2508
FEAT IR ARG, Ui IR [ ARAT Mk 2R Gt S AR AT HUR 5 o oi XURS: B 25 e AN 22 8 iR e 1
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