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Abstract

Based on the daily return data of China Securities industry index from 2013 to 2023, this paper
constructs a univariate time series GARCH model to generate standard deviation, and further es-
tablishes a DCC-GARCH model to analyze the dynamic correlation between the stock market re-
turn fluctuation of China’s financial industry and the real industry. The empirical results show that
there is a dynamic correlation between the rate of return fluctuation of China’s financial industry
and other real industries. The dynamic correlation between the financial industry and the medical
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and health industry, the financial industry and the public utility industry, the financial industry
and the industrial industry is ranked in the top three from the highest to the bottom, and the dy-
namic correlation between the financial industry and the main consumer industry is the weakest.
With the development of China’s economy, the link between the real industry and the financial
system is increasingly close, so it is of great significance to study the spillover of risk volatility. It is
necessary to build a regulatory framework from the three aspects of the financial system, the real
industry and financial supervision to prevent extreme risks among the financial entity industries.
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M AR FR B AR 4 XU 1) VS AR IE AU R VE 2 BRI . B A AR R G AR
WAL S R T AT e RGN 2R AR E ISR A T SRt =& L ER R FN, ERRL5
AR, ST DS AE R TS PO S, ARG T E% . HARRMS KR R .
By VAL il 2R G 1 R AN 7 B2 2 T A5t fit RGN AR, B ATHERRAE AR AT ] (1) /9 28 SCIRRFALE
B &N AR XU ) 2% w473 v 1) s A, A 80 RO Sk 5 4 i A%

SHEF S AIEmIE, SRR TR SRR E:, SRS SRS TIILEK, SR 2T IR ST 2 Rl
KR, REREEE, R aRl RS RIARALSE” [1]. B A2 LIRS R gtas (S5 K 1tk oo 3=
4, GERKRESZE, BIFERMRS LA TmERE, - BmmRes R 2t TIE, 44
BEAHRERRGMEGRS KL, If HE R AR ET A ER ORI, 55 15cBlem
MV R R

EREILRA G, AL TEAE RS R ERUGE BN, 5 AE 38 51 5 EE AN e il 28 P 1
FRJE, RRETIRBEERZ T AEB g, B30 S B W <58l 8 2L s A2 W4
WA AEIETE SN, SR B TR R R XU AR 7T i i i SR 2 A SRR 4 i T 37 P O BB A%: e 3 [ 7
T X0F [ P SIEAAR 2 54 b ot AR o] ] P <Gt XUy, 48 A e A B R AR G L] N S8 A R 4t
P XU o

i 2RI EREHEER Y], R SRR AR I SR, T HAR IR AR SHAR & 5
FEAFER) . A, HHTR T RGUIE SR KR 0 70 3 B R e R E], DA R TS SARAT AL R Gk
K. T, AR AR BON I T B, 1B B KA S 2 A &) E B E Sk AR 7 07 22
(Dynamic conditional correlations generalized autoregressive conditional heteroskedasticity, DCC-GARCH)#
RO R AT M 5 SEARAT M 18] F G AU (1 B A5 A AL AT BIE 7

2. HRERA

B B R DR ASAE SEAR 2 G R IR AR BE B AP IR, [ N Ah 27238 0] e R T 37 5 SRR 22 35 1] 50 R O 9
B4 5 - Kiyotaki F1 Moore (1997)%¢ -4 50T B g Rl i 177 5 SEARZ T 1O R BRI K it BEHE S| N B M2
Dr[2]. Chiu. Pena At Wang (2015)#F 7t & I HH - HRAT b5 SEAAAT M [8] 47 48 SRR 65 55 1RO R IR R 2%
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DR RS 25 FEAT P (R IR G, NEAE 8 XURS R HH 1 [R] I 5 R 524447k [3] . Brownlees 1 Engle (2017)%¢
SR TN R G G R AR (14 78 SCHP S DA 4 R 1] % 4 R P RIS 230 HH 8 SR 20 5% A 2 18 A2 45
SR R[4 o AT 21 75 A 25 Mk (2018 388 3t X6F 4 ik 17 37 ARSI A7k 28 5 £ il 50 LA R 22 38 XU W A T % 58— %
{10 AU vk HH SONE,  45 BR WA SEAARAT M 5 4 R T 3 2 R A W . 1) R XU v s 6 ) 25 3 55 5 47
TEZ VM OR[5] 2N S (2019) A Gx i 5 22 G AR DR IBR AL AR Hh R, T8I R @ AT Ml D) £y XU vt P 6%, A 5T
R4 ol 5 B AT [RIAFAE B AT M RS % e [6] o B 5855 (2019) i ik g 7 KU va HE AR R, R 9 o [l 5%
AT ML IA] S I B AT AR, 25 SRR A BT AT b ] U it SRRV BB [ 7] 7 55 (2021 ) i 98 B
SEARZE 5 G kT 3 1 P RSt RO 4 S, LGRS HH 1) 7 Tl 18 P A 8]

& R T 3% AR G 1) 7 T A — B0k, i R I S S AR IR R, X DRSS A% % P 1 i 5 At T
FHICE b o PR B PR i XU & 2205 5 S 2L, O T IR 2 P BN IR SR 4R 1%, Engle (1982)%2
[ (A5 2% 445 77 % (autoregressive conditional heteroskedasticity, ARCH)#E%Y, R bh#iieE | 7 2248 & %
FEHIF FE[9]. Bolleslev (1986)7E ARCH BEBYFRLAGl B #E4T 1 e, R M) X B RIH KA 7T %
(generalized ARCH, GARCH)#5 7Y, AT b %1 e H 3k ANl B () A8 40 1 57 77 Z2 i) A ot A, e Eh b g o 1
BN RERN[10]. TRt R IA B EE RN TR, #E3) 1AL E GARCH B A £ Juihi &, Bollerslev
(1990) 7 #1745 f: GARCH H Y (1 i & T HIE 1 2% 14 #H % (constant conditional correlation, CCC)#84[11],
FH T 117 37 18] AR A SR A M DLER RRELE , Engle (2002) XA CCC AL ) JA F 611 H DCC s Sk A AH AR Y,
W T R DGR VEAR RN BIAS I, FEARUE TR S HUG T i, AR T 5 8135 (R 207 R BKF[12].
T3 £ 70 DCC BRI 264t 7 22 7] LA AR 5 GARCH At 113145, I REAE 5 22 ik s 1tk (1) [R] B S5 A 9%
PEBEAT 04T, DRI iz BT I I BRI A . BRI 15(2012)i i DCC-GARCH fiti T3 [H i 52 i
WAV T 3 U o 6 ) RIBE M, R 8 R I — 2 R 2R 0 2 R L HE B A5 I AR FRRFAE[13] . %% PR F245(2015)
i t 7340 DCC-MGARCH #E80 HAG AR IEZS 70 A0 FEAE B B AR AR e AT 78, 45 SRR B IR 300
TR T IR 300 L BR 1T 3% 2 A1 A1 B B Ak BT B i A DG P [14] . #45%(2019) 7 Ff DCC-GARCH #5: 44
2 SRR 5 ] e 7] 3 2 T BB AR IS A e 2 IR R sh &S k8l W1 9 45 SR B v o0 35 7 %) B o s el ) A7 E B
BRI sh AR [15]. BhARYNZE(2022) 5 DCC-GARCH BRI T 1 LA A it = AN IR S5 47 Mk
RS, RILZ AT 2 ) 25 5 H B8 HH Dt S B 2 55 I 3 1 1 5[ 16] -

i bRTR, MW ARANERMEER, EASMEFEESR TS SHAL T RGeS 7ot e 1A
DSHEREAL, AHBEFR 2 M E T il 5 SRS BRI 1 2 8], St BARAT T, AR AT MR AE (1)
Z e PRI S SRAT I RIAR O KRB ZER . W R TIENAES, & I1TKZ KA GARCH jEfsER
XTI BNZEREAT M7, BT DCC-GARCH 58S AT DL B} 4 Rl it 1] 7 471 18] F4J 8 20 1 DA B AH D P 33847 21 e -
BT Wi SHFE, Bl A SCR ] £ 76 DCC-GARCH R AU 3o 4 Bt AT b 5 S AAAT b 18] ) LB 3EAT 5T 9T

3. WESHIE
3.1. DCC-GARCH 3

% 7t GARCH IR I 2 2 /NI 8] 7 81 2 10138 Sl R AH ELREmA, 1m0 35k 3 EL A i 1) S 70 AL R ) [
51| ARIMA B¢ VAR AL, BT R & ] (8] 7 21 i 5% 22 330 . Engle (2002)42 ¥ DCC-GARCH £ 4Y2
% 76 GARCH JEI—Fh, RT3 E 5 7= (A M AH DG 40 N IR I, 9 AR B2 (R AH DG PE B A REE, BB
LU b 20 R A RS, DA ST (6] (R B A I o AR AR A Dt 8] P 5138 3 R A SR ME AN & — AN AR
(R B8, T 2 T T R BN AR INAR A o BF IR PR B R Bl 2= BT TR AR 5y, SRR 5 25

TEXRERGIATAL T, & Sl vk B AR S i 8] P 510 GARCH BB A sl iidn il 22, o GARCH i %Y
BN H e AIC YEE N ok 5E
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FUAR R K] GARCH BALA
Pi i
hit = CZ)I + zaipgi%—p + Zﬂlq hit—q
p=1 gq=1

Ho, 21,20k g, W By SBIAHTIBE T SR RECRBT A AE 15 2 RS pe o 39 RTR %
ST WA ST 22 R SR I 4.
7E 70 DCC-GARCH #H R, P J7 ZFE [ R] LR IR -
H, = D/*R D/
Hrf, D R ZEN AR, RN REGENE. R MEIAEEH LA A FERE:
R, =diag(H,) * Hdiag(H, ) "*
H = (1_ a-— ﬂ) H_t +ag &+ pH

W a MBH YIRS, Ho<a+p<l. HI, ol piksE T a5 KRB S BT

.
3.2. BiERKIE

ARSI R UE AR AT W AE £ H B BE RE AR, W 9 3R ] AT b 5 SR AT Ml ] 114 JRURS: A8 L3 HH A58
FEAIAIAY 2013 4E 1 A 1 HZE 2023 4 12 H 31 H. FEAT M2 25hRHE 32 B= WA BHE 3 0 Th REHF /4
P R IR 25 S e & R e 11 A — ATk 35 A ATk, 98 AN =RATIV K 260 MPULRATIE . TR
HE—ZAT IR K4, 2 B4R, REIR. JRAPEL. Tolk. mrig o, REHE. BRA DA, FE
FORAEIRS AR5 ™ o A SCER SRR T e TR EON s, 3k 11 ZAR2H 2673 AN H R,
{8 F Eviews10 58 BCEH Ab BT EE A2 At

RSO 11 ASHE— AT s BB AN B )5 S BN S , i — B 2= 015 200 Bl s 2, B
n=[In(R)-In(P_,)]x100, Hrhr 25t Hr#lkais, POV t HfEEE . R, W t-1H
PIFEHSEAN -

4. SCIFZER
4.1. #RMS o

ot ik 28 2 P A R M G T 5 g 1 R

e 1 Fow, BREgIEAT A= AT AL, R AT H SR B s R 5K T 0, BT ATk
L T2E. MMrdEZE LG, PiEE BRI R EZ R R, RAHES R RS, mAHF
bR HEZE /N, WEFREAR. WRE LG, &S SHRITILrmESR/NT 0, M. MIEE BF&,
SRS SARATI IR KT 3, ARG, BkAlh, BT T J-B (Jarque-Bera) Gt it s I 7E 1%01) i 3 14
A N R ES A EB . 28 ERTIE, 11 AT Ae SO Bui s R r p R R R JEIE
AR

4.2, FRMHE. BEXKIES ARCH HNELK

TR I B B RS R A I Radt, ASCfE ] ADF (Augmented Dickey-Fuller) S ARKG 56, dnde 2
Fi7~, ADF %25 ADF f56 (1) t Soit S iME, 45 SRR IR T A0l s 27 513 7E 1% 1) B35 HKF T
TE28 7 HIAEE AL AR B AR AL, DRI 2 26 5 31 35 P A2 7 471
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Table 1. Descriptive statistics for logarithmic return series
F 1 BEEF IR ST

17l BiE A RKMHE RAME bR )3 e i B pfE
&b 0.0086  —0.0582  8.7483  -10.1743 15633  —0.0455 806569  3562.268  0.00
G -0.0071  0.0224  7.7098  —9.6649 17170 -0.5936 6.7535  1724.826  0.00
JE A ) 0.0098 0.1116 64573  —9.5936 1.6452  —0.9312  7.1598  2311.793  0.00
Tolk 0.0140  0.0822  6.3652  -9.1959 16066  —0.8895  7.8032  2919.778  0.00
P 00154 00752 61712  -9.5278 15344  —0.8925 7.3378  2448.729  0.00
F#4%% 00371 00418  6.0710  -8.5044 15642 —0.5830 6.3511  1401.097  0.00
EEZ5 B4 00271 00588 7.0020  -8.8301  1.6363 -0.5495 6.0761  1187.558  0.00
=ZEFAR 00331 00879  7.1163 99163  1.9596  -0.5869 5.4174  803.7106  0.00
e -0.0097 —0.0495  7.3323  -10.0536  1.7233 04413 6.6176  1543.187  0.00
WAERS  0.0344 01031  6.8613  —9.9205  1.9244  —0.6385 5.9458  1147.294  0.00
AN 00133 0.0619 64584 87921 14592  —0.8635  9.3845  4868.435  0.00
Table 2. Relevant test results
2. EXKIGER
il ADF LB (10) ARCH (10)
& fil —51.3443™ 43.183™ 28.673""
RE U —50.9457"" 17.846 36.9477"
JER —48.3824™" 24412 49.209"
Tk -48.2340"" 27.946™" 60.059""
AL B -48.6722"" 27.662"" 46.423™"
FEH R —48.9316™" 32.138™ 41.665™"
E#TE -49.0623™" 33.024™ 49.357"
EREAR —49.0103™" 17.277° 39.577""
s -48.8724™ 41.018™ 30.533""
iAE RS —49.1830™" 31334 39.423™"
AR —49.6550"" 34.594™" 71.008™"

H: "FRp<0.1, TR p<0.05,

KR p<0.01,

NI IS R ZE A ARG, A SOl Ljung-Box A%, HFR NASIEAE ARk, e 2 A
7R, LB (10)% 93 /5 10 Birff Q Geit&AE, REUE. {5 BHRITLAE 10% M /K-F F a4 R i, HRF
BITE 1% 7K R L RS, [RIMAEAR P BIAEAE A 1

fFH ARCH-LM #3625 1 e 07 221, HJEAR NP SIAFAE 6 A 57 J7 2. 3 2 [ ARCH (10)%1 4
ARCH-LM K361 F Giit &, 45 R BoR BT FEAITE 1% 55 2 P KPR 4848 R, BIAETE S 57 0 2

4.3. DCC-GARCH #&&{& 4R
TR BT 28T S R AT L 5 B SEARAT AL I FE BN G5 R EEA R 41 e . B3 H A HAATE ARCH UM,
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TR F 7. GARCH HR! AR 2SR . AR 50 B GARCH AU Rk fb 5% 2, 31T DCC-GARCH LAt
HyE, Z5RINE 3 fir.

Table 3. Parameter estimates of the DCC-GARCH model for finance and various real industries
2 3. &5 & SERTI DCC-GARCH RIS H b &

1Tk a Yij a+p
REIR 0.0256™" 0.9686"" 0.9942
JEAT R 0.0247"" 0.9686"" 0.9933
Tk 0.0248™" 0.9707"" 0.9955
AL 2 0.0261"" 0.9668"" 0.9929
FEH R 0.0369"" 0.9494™ 0.9863
EHTAE 0.0234™" 0.9742"" 0.9976
FREAR 0.0200™" 0.9754™" 0.9954
55 1l 0.0218™" 0.9709™" 0.9927
RS 0.0189™" 0.9753™" 0.9942
AHF 0.0261"" 0.9699™" 0.9960

H: "wRp<01, "ERp<005 TTERp<0.01.

#R¥E DCC-GARCH M TH A R KIS S HIIRT 0, BWHEARZHE, ST iE il &
52 R IR RS2 2 SRR A DG . S8 o IR /MR SEARAT ML AT A5 B R MO L P, 22
HIATWSH o B THEROR, BERFSATIH) o (STHE RN DIk, e RAT M i 2l S b T 5 S BR i)
e EEH AT, RN ARG AT . 258 fhTHE RN AT =3 sh A A I 7] B3
MRS A, 38 I A e] ORI AlAT M 515 S BARAT ML KB A A O E AL I [R]_E 2 Ma i o FE A, TS
EETH AT WA AVERIN LS5 0 a + B HIEI/ANT 1 BB 3 2 SEA AR HEARE, o + B H7E 0.99
ETREHHEET 1, U RS SRS AT WA R B AR A

ERATES 10 DSAATIL I Zh A R RS THE R WL 4 P

Table 4. Descriptive statistical distribution of dynamic correlation coefficients between finance and real industries

® 4. SRS B EAITILERIZSHEX R BEEA SIS

17l ¥IE e KAE w/ME N
REIR 0.5926 0.8466 0.0567 0.1617
SRR 0.5570 0.8634 —0.0568 0.1638
Tolk 0.5496 0.8915 -0.0992 0.1882
CIprinicE 0.5804 0.8723 0.0722 0.1437
FEH B 0.5266 0.8449 0.0664 0.1393
BE2 A 0.4133 0.8202 -0.0952 0.1717
EESES%N 0.4290 0.7327 -0.0492 0.1603
5 = 0.6523 0.8658 0.1670 0.1165
WEMRSS 0.4408 0.7494 -0.0241 0.1397
AR 0.5663 0.8930 0.0488 0.1880
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MENESZFAFR RBOONTELE H, GRATIL SR04 L. ATk il 2Tl BZOE AT, by ™
Al e A AT AR IE R SC R, RTIR RATIbii a2 Bk, AR 5 Mkl R iz
Bk, KRAEFRFEAZS).

5. RS

ARSI T AT ML AR B AN Bt AR AT b5 2% SEARAT LA By FD Sl as 20 T 5
it #y5E DCC-GARCH 7Y, If-45 AR S (K BRI HE 70 70 Hr AT b5 45 SR AT ML [R] R Gk XU ) 31 2541
RKRKF, FHHEIT SR ST LS B SR RSN A R BE . @Rt 5 P2 PA . et 5 a9k,
RS TV RIS AHCE N BURHRE AT =07, Rl 5 200 B ahaS oo i 88 . i il 2ok
i, MBS & Mk 20— AT, iSRS R 5.

ET LR, HIERER IR ARG, A SO MG RAT b SEAAT ML AN A 30 1] B0 A 2
e LR MERATILIN AT S, SxlAT ML 30 AR5 205 Py o KU (KB 2, DASR ikt 1 5 X
BRI RE 7T, A RO ARAL Gy, S B Rl R GRS RE KR35 5 i ISR AT ML 0 A SR G
B SEAARAT MY BT 7 0 < Rt XU, 42 vy XU 917 90 U 4 A 0 DX 7 B A B2 o MRS 1) 0 4 Rt
Bt B e RGVE XS M E R R, IR SEAAT LI s FLOR AR A AR G XU O B
SRS, WEREHI RS L &5, RGN EWA, 72 .
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