Operations Research and Fuzziology 1255 5#4i2%, 2023, 13(5), 5929-5935 Hans Y
Published Online October 2023 in Hans. https://www.hanspub.org/journal/orf

https://doi.org/10.12677/0rf.2023.135589

= AR RITA R e 2R RNAY
BN7SHE KM STIE ST 4

£F8, BA
TR AR, i

Weks H . 20234E8H29H; FHHB: 20234F10H23H; KA H#: 20234:10H31H

=

FEERATHRR, REMWRITES LW, RATRETSNEE—, Hb, EARILRITER
MRRZ —. BHLEEES, EERLRITREN RSN KES .. R, AR
MERI, EA R MARAT B B RE 3 2 M AFAE— R B IE [ A S A LR - A SCE I DCC-GARCHARRY
Xt20165F 5 MUFE 220225 FEREE =K EH ROART BEE Kt 2 3 8 < R SIAHE BT 247
DASATE B Bt i — D BB ARAT B AR B S BRBh B S, NTTTBEA RO S BB TR . A CBE TR
REARITREZFERENSSHE BRET MEESR, HET, RE THRHEW. BLRIT
PRI rfg e S g MPTEIE], RO RETVARERRRERIS: BEVARNETRITZEK
A R B LA TR I DL .

XA

BrEEMA%, WEEZ, DCC-GARCHAERY, BhbAH%

An Empirical Analysis on the Dynamic
Correlation of the Volatility of Stock Returns
in State Owned Commercial Banks

Yuyin Jiang, Guangkuo Gao

Business School, University of Shanghai for Science and Technology, Shanghai

Received: Aug. 29", 2023; accepted: Oct. 23", 2023; published: Oct. 31%, 2023
Abstract
With the development of the capital market, China’s commercial banks have gradually gone public
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and become an important part of the stock market, among which state-owned commercial banks
are one of the typical representatives. According to its historical data, the stock prices of state-owned
commercial banks have always maintained a relatively stable trend with low risks, and it is not
difficult to find that there is a certain positive correlation and spillover phenomenon between the
stock prices of state-owned commercial banks. This article analyzes the dynamic correlation be-
tween the volatility of returns on stocks of three state-owned commercial banks in China from the
fourth quarter of 2016 to the end of 2022 using the DCC-GARCH model, in order to help investors
further understand the dynamic linkage phenomenon between bank stocks and make investment
decisions more effectively. This study found a significant dynamic correlation and individual dif-
ferences between state-owned bank stocks, and based on this, relevant suggestions were pro-
posed. Commercial banks should establish and improve risk warning and prevention mechanisms,
and fully pay attention to the risk contagion phenomena that exist in the industry; Regulatory agen-
cies should also establish dynamic regulatory mechanisms based on individual differences be-
tween banks.
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1. 518

ENVARATE A ST M EE S 5% 2 —, HRENKIEEL . ERER ML EARTG N —AE
BIMG . ACEEEER 2016 /£ 9 H 1 H#E 2022 45 12 A 31 H ¥ E =K EA AR AT IEE 1 Hilk
R ANAT VRGN b, R EATZ MBI . T EIX— HAR, A3CKH T DCC-GARCH ##
B, JFEEAMBER I FRMRL . ARCH U8 GARCH AR A (1) 37 R 4 7 i S 15 22 1)
BN

Y, AN = FARAT R I ST TR S b, AT MRS RS, T H ke
BT T PR VEAS IR R ARCH RN ARG SR , AR 2 I PR MERFIE AN 57 7 22 808 o FRTE ML IERE 57 T GARCH
TRAEAL, St HUSaE 2 s TG, AR AP HARAE[1]. D T — DB I = KT I S 2 A 27
FHIEAE, ARICEEA T DCC LAY, IS H TN RIS, B RIEIXLeE R, AT =TT R E 304
FHICHEREAT TIRNGINT, FR1FH T AN . R T IR 2Eit, SR T —Segil, B 75 i il ) A
R A ARAT I )RR, o A ST AT 0T T B AR I [ R ERAT 1 5 T 32 R B AR AE AN B A AH G I B
—EMZHEME.

2. TRIRSTHR

DCC-GARCH AR —Fift I T ANty 1 2 0 e I 18] 5 S B A AR SC PR AR AL [2] 0 JL PR Lt At
THRSEBMTR, EeRmigt, AEBZ R IEEE SR AN . G MR Tk
HHRIXFPEN S, T DCC-GARCH MR T 51 A S5 1A ¢ 22 MOk 2 i A 56 P Y I TR1 2 3 1R [3] [4].
DCC-GARCH #57 %0 JEAE R s 2 T0 b N 18] 13 91 il R 2% APF S8 (B RE AN SR A 5 2205 RE M 17 e
FATTT ZETTREARE BRI TII AL s 3, I 26 1A 5% 28 BRI TN AN 5377 2 1] B AR S ik
[5] [6]-
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DCC-GARCH #7 [ B Y HE AL/ XU B A5 S L S AL S 2 T T2 B, RERS#E Bhas v &
UMb ER A T 22 oA T 3 AR, AR S B SR [7]. S8, DCC-GARCH Yt A — & 11 Ja BR 14,
W B SR g THE A A, I, 76N DCC-GARCH MR ik Fod 4 BUE S H0k 8, I
GhE SRR AT AR AN T
3. =BG

FEED AT R AR KB EGEARAT. RO HIEDIERAT . TR ARIT . R ARITEA R
RMPRAT, b, EAERRITERTL S R E, RIEREREEM. THRIT. #%miTr. 1E
AT =BT AT RS, ERERRE, HAMEZ MRS R RS i IR [8]. MA S
TRRAT EBHRAT. PEBITREAF AN SR, BIEMH GARCH REBRURAY = 5 I S H 0 Bl 6 %
Wz, 4t DCC BAUE/REAZ AIMBhA M. A SCHHE R IFET Choice .

3.1 BIEERR AL

TRRAT . @WEaUT thERAT = B A IRAT R, RS b S A A ML ARAT ISR I XU 5
WL, H A Z MR — @A . 9 T HEAT A 00 4, DU S 1) H R B0 28 2 A T 0
FC R GG WA S BE A0, RO s 0 1 4108 PR, AR T LR S IR S AN AR R B M AT RS 7K
oo ASCIHEHUTRTARAT . EHRAT. PERAT =XKEATH 2016 4F 9 H 1 H % 2022 4F 12 H 31 HIWREE
WA VR NREARSE, WL FURCRL M AT R 36 R DU R R, BB TR R AT 2 4%,
RE SRR ZE, 20 a IS 28 7 SR Ae HARTE R Bl SRR

3.2. fRMEGVH A

Table 1. Descriptive statistical analysis

= 1 fEdRtgt o

TrERAT BWART b E R AT

Mean —3.37E-05 0.000382 7.21E-05
Median 0.0000 0.0000 0.0000
Maximum 0.0926 0.0795 0.0617
Minimum -0.0755 -0.0652 -0.0626
Std. Dev 0.0143 0.0142 0.0102
Skewness 0.4598 0.1981 —0.1044
Kurtosis 10.3378 7.7710 8.8797
Jarque-Bera 1845.75 773.53 1168.22
Probability 0.0000 0.0000 0.00000

7 1 ATLAER]: TRERAT IS H GG 25 71 ) 3{E 2 -3.37E-05, W% 0. H K{EH 0.0926,
i /IMEN-0.0755, A EEU R R E . bRdEZEN 0.0143, BAIMERAK. 1T I-B RIA RIS EN
1845.75, KT 0, HXIRif P {H/NTF 0.05, RMRFE TR H AT 22 I 5 28 7 51 A R A IE 25 20 A7 (AR 4%
HAmPELI N 0.46, AT A, EPFEATBEP, TRiERAT I 22 1 B RINE R L7 B K. 295 10.34,
KT IESS AR 3, BRGS0, HAREERIIRHE.

FRERE, T ERAT A EARAT IS H UGG R P FIBATF & IEA /0 A . RARAT I SN 2 3R DN
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A, T FEARAT A SR R A O A i, ROREASIT Be Py, R BUHRAT ISR IE W RS OO T e, T v
BRATBERWA S . L5 EPTid, =F AT BRI R P IR G IR G, BARIEE RAIHS .

4. BF DCC-GARCH ERFSTESD T
4.1 FRMERESaHEXMRIE

Table 2. ADF inspection
% 2. ADF 15

t-Statistic Prob.*

TRRAT ADF test statistic —26.5781 0.0000
Test critical values: 1% level —3.4383
5% level —2.8649
10% level —2.5686

HWRAT ADF test statistic —26.7279 0.0000
Test critical values: 1% level —3.4382
5% level —2.8649
10% level —2.5786

h [E AT ADF test statistic -15.5183 0.0000
Test critical values: 1% level —3.4379
5% level —2.8651
10% level —2.5678

7 2 4 ADF Kaia 45 %, 1T LLE % ADF Gt & IIME 5 5l 9—26.58. —26.73 F1-15.52, Lt 1%. 5%
10% B A5 FEKE R AN t {EHE/ MR 2, HW N P AEYIN 00 IX RS = ST IR ZZ 10 H 6 Bl 25 %
FEHIEAT AR, S AR ] 4

FEARFFFFHase GARCH BLBYFTIR %Mk 2 —, B EWE 74 PI3E R 7 ZAEmf 7] F2FREn, N
# ] GARCH MRS 173 sl P AR AL 77 At . 7E Db IERE 1, o = SOARAT IR 22 10 I o 0l 2 36 e 471k
ITEMRMERL, Wi RER, ZHFH0 Q EINBCR, HXTRM P E4H N 0, /MT 0.05, R
8 R P HIAELE B35 10 ARG

4.2. ARCH MR R 18

Table 3. ARCH effect test
%2 3. ARCH #1616

F-statistic Prob. F Obs *R-squared Prob. Chi-Square
TRRAT 24.5403 0.0000 23.8719 0.0000
ERAT 4.0991 0.0432 4.0884 0.0432
HhEARAT 45519 0.0332 45375 0.0332

X =H HURZ R /43017 ARCH SN AR S, 45 R Un3% 3 Fras, P 14354 0. 0.04. 0.03, #J/F 0.05,
FU =B AEAE B ARCH 28, WEhZAE 8] FAEAE Sy 2=, Bk, fEdE— g, ay
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LAZET ARCH R, AE = ST BRI H R R Fr 81 3 57 GARCH TR R, SR S HE RS Mol & AN L I
ENFE, RN LEBER 1 XS HFAE .

4.3. GARCH FE#ERIgY T

Table 4. GARCH family model estimation
< 4. GARCH FRiEE &+

AlC sc BUSRE

TR RAT GARCH(1,1) -5.9529 -5.9180 2405.03
GARCH(1,2) -5.9700 -5.9292 2412.91

GARCH(2,1) —5.9544 -5.9138 2406.62

HBARAT GARCH(1,1) —5.9653 -5.9303 2407.03
GARCH(1,2) —5.9638 -5.9229 2407.40

GARCH(2,1) -5.9631 -5.9223 2407.15

o B 4R AT GARCH(1,1) —6.4977 —6.4685 2623.54
GARCH(1,2) —6.4983 —6.4634 2624.83

GARCH(2,1) —6.4957 —6.4608 2623.77

SHRBATHIR R S R A B R EASEE . ARCH RN ZR4FAE, i A GARCH R fr) g A5
B3R, & 4 4 GARCH WEBERIFIflTHEE R, A TIEFEEEHARE, £/ AIC 5 SC #EMIE#ET AL, AIC
L5 SC /N, D A A RIS &

TRRAT ARG T4 5, GARCH(L,L)X M) AIC. SC fE#k/), HBAIAHN P {H/NF 0.05,
HCR H GARCH (1, L)1 A 40L& T i AT i 52 1) R 00 2 32 38630, (RN t 43 AT AH X T GED 43 A 50 9 1HE -

GS =—0.0004-0.0651*GS(—4)

GARCH = 2.2938e—05 + 0.1147*RESID(—1)"2 + 0.7907*GARCH(—1)

BEVARAT A 45 B, GARCH(1,2)%F Riff] AIC. SC 1 fi/), 1H T H GARCH(—1)TiXf M 1)
P {4 0.4166, KT 0.05, AFFEER, KMIARH GARCH(L)EM L t Al & @ 8T R ER H
o Es R 2R N 1 D«

JS = 0.0005-0.0688*JS(-5)

GARCH = 9.8537e—07 + 0.0378*RESID(~1)*2 + 0.9624*GARCH(-1)

o R ARAT IR ZE I H I R 41, =4~ GARCH #7rh, GARCH(2,1)] AIC. SC /), {HUAME
B IUAHRLE) PAEATFGEER, I, HZ%%EF GARCH(L 1) B &

ZG =-0.0001-0.1531*ZG(—4)

GARCH = 4.0789e-06 + 0.1612*RESID(~1)*2 + 0.8154*GARCH(-1)

X LA B =AMERI L #AT ARCH-LM falde, £5 R 5, H PAEXIKT 0.05, ARCH X3 O a4
W, BREFIIABAAER T2, RIATE I e 08 i H R B 3015 2

4.4. DCC HEp#IE

XFEL L GARCH ARl tH A5 R BEAT FREAL AL B, R RIFRMEAIRZE P, rls 12, r3 RO LRIRAT
FEBRAT S ERAT (SR H i R AR ZE P A1 . DCC R AG I 5 R Un& 6. K 7,
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Table 5. ARCH-LM inspection
52 5. ARCH-LM #:3%

F-statistic Prob. F Obs*R-squared Prob. Chi-Square
TR RAT 0.0161 0.8991 0.0161 0.8989
HERAT 0.4371 0.5087 0.4380 0.5081
b EARAT 0.3784 0.5386 0.3792 0.5381

M6 ATH, = REARATH o + pEZAIZRAKHBUESHEET 1, oI R Atk 2
SXREHBATIA WRHE, 1 o+ g IEBESE T 1, W HWE SR B RS . Hodr, s ESRT
) o+ pEIRCK, 2979 0.98, /MR TRRIT, 21749093,

Table 6. DCC model verification
5% 6. DCC #RIE TG

o P g P o+f
rl 0.1087 0.0000 0.8260 0.0000 0.9347
r2 0.0865 0.0001 0.8894 0.0000 0.9759
r3 0.1647 0.0000 0.8121 0.0000 0.9768

M7, ZHMRMERIRA R, R a 525 ZME/NT 1, BHIBMERE, —AF5IPmE
MIEEMRKRIH R Kb, o RERENAFFIITTZH KRB, " U5 B0
SRR AR BB RNE FIFEMARE L, B 3R D SIS A5 X 2 BT B SR U s R PSR R I R R, &)
LR S e PSS EAIDESEoS- 2 IF

Cor 55 Cov 73 I MR REAN )7 Z R BER T, MERRIEIKT 0, =ZFHUTHIBCEIGEE R 2
P IR, 5 — SART IR et R Bk, AR SARAT BRI s R 2 R AR R A AL . H=5R
T RIMR A BN T 0.5, SR LKA, MRREE, H, @BURAT 5 ERAT (B e R R
L PO BIAS AR S d i, R BRAT 5 S BOARAT 2 A M 2 WA % A RS A A R AR

Table 7. Correlations

7. EXMRE

Cor. Cov. o p oatf
ri,r2 0.6356 0.6457 0.0466 0.9263 0.9729
ri,r3 0.6467 0.6785 0.0632 0.8769 0.9401
r2,r3 0.7497 0.7946 0.0757 0.8224 0.8981

5. R SHXEWN

DCC-GARCH HR I 45 R R, =S A HRAT 18] 9 B S0 R A AE B35 B aS AR SC k. e
A Z2 A A e B AE — BUR 8] AR LSRRI, JF HOX A OCHRAR L 2 b5 I RN AZ Hh . X5 b id (ks
RARRE, PRUONGERRT KB tE 2 21 2 MK K0, SRR R A AR BT =5 8T BER e
TR RZBBGS, AT ARSI R . X ] B S B RN, Ferb — ZURAT RO 25
fei g FAERAT, AT A il R ¢

N Y IR A B DA i Y ERAT LS 3 i e B RURSE AR U AN T AL L AR G XS, B AR TE T3 e »
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{ER] DA B2 BT AN B VR PR R, RAT NS & B B skbrgets, s R S5 7 iR TH 5 UKL I
MEE, ST ett.

IS, ARAT IG5 E B R RS2 7, S ARG B BEAR Ao P9l KU B2 LR (R n 5 e ] BA—
P 19N 5 1207 N O T = i S P K B 2 N1 8 N7 74 N ez o N v i Ll i R 38
563 1 XS 7 B A 2 2B 3 0 XS AT A S e S5 5 T [ 410 75 A XU e A i R b g, R
BEARR R, A ORI AR e 81T .

BEAh, R LR T RS AR AT 2 180 AS [ B XU AR SR R e ST Al A TR B M A AL, DA 1kl
JRURSE AP RGBS 1 G OB ) R A, AT A48 < R SR AR 2

BE K
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