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Abstract

Against the backdrop of intertwined global economic integration and the deepening reform of
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China’s domestic financial markets, in-depth research on the dynamiclinkage and risk transmission
mechanisms between the stock market and the foreign exchange market holds significant theoret-
ical and practical importance for guarding against external shocks and safeguarding the overall sta-
bility of China’s financial system. This paper employs GARCH family models, combined with cointe-
gration tests and Granger causality tests, to empirically investigate the linkage between the Shen-
zhen Component Index and the RMB exchange rate, as well as the volatility characteristics of the
Shenzhen stock market. The results indicate that the return series of both markets exhibit signifi-
cant “leptokurtosis and fat tails” and non-normal distributions. A long-term equilibrium relation-
ship and a weak negative correlation exist between them, with a unidirectional Granger causality run-
ning from the Shenzhen Component Index to the RMB exchange rate. Further analysis reveals that
Shenzhen market volatility exhibits persistent clustering and a significant asymmetric “leverage ef-
fect”. This study provides empirical evidence for understanding risk interactions within specific Chi-
nese financial markets and offers useful references for related risk monitoring and macropruden-
tial management.
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TEARRGE T — M S SRR RIS RN, AN 5103 eI RF 7o XU B 2 5 e il e &2
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P B AT S AL S

TEWFFL T, BRI R TT Z B AL AT 2R A 2 TR, Hh GARCH Y e A 2kl
PR S E R SRS . BUE GRS BRI ST1CR KRBT T 2R, RN I 2 3 T2 Mt
A, Gnsk FEEURIZE1(2002) [1]118 /) ARDL #EALIGUE 120 i s2I ;. Granger 55(2000) [2]1] A faAL
& SRR AERGT T I RO R U P o S TR 7R R, GARCH JASE 8 (R L 7E %1 i 33k 8 B A8 5 4
FEPE T T AR AT R 2 N, R 2 AT 4155 (2006) [3]3E T ARCH AR Bt 5 Y R AF4E % I
KA HMSFE(2020) [4]F]F DCC-GARCH BRI R T E BRI i 7 B A FH G BRHE25(2023) [5]3—
APIAIE T xR P S AR AL S RN ARARFAE . BEAE,  fRTYAE BRL(2016) [6]%F T B BNV Fi Hioie i 26 iR 78 K
LT R MR BRE

SR, BEAAR L RET ERNIHBEEARRE T 40G DL s AR A& Ao E R, e
TRAE B 510 SR BE B AL R R T 457G B S AR RR M BRRNAIF 78 M S AS R o TR TIT AR ER 5 4] | $5078 3 45 40
A VAR 5 5 SRS T BB A L IBE S ML) 5 8 SRR AEAN R T A i 3% . BRIk, ARSCRAVRIE ke 5 N R et
FIUILZ N TN R, CREIE MRS . R 2 AN SRAG S0 DA S GARCH JRIEAY, B 7E SIFAT 46 9 2 1]
MRIAIIMOC R IAROCR, FERR AR T I B AR R AR A AE AT IR N 204, AYRAN I Wt 84 11
Wt RV 22 S35 U 0y AT R P TR T 220 7 T DA 11
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2. GARCH F&iRBINT 4R
2.1. ARCH #&#!
ARCH A& —FReik AR MR, @I i R B ME 577 272, Fik\unF:
PE TR
Yo =Xp+ .4 ~N(0,0%), 2.1)
BV
Ol =E(4 [ty th o) =B+l + -+ il = +i§::aiu£i : (2.2)
He, oy x 0aRERHEEEMBERE, p ZoRMEMEL g BT HERER o >0,
o tay+eta, <1, HNAERBERIAZERS, #t—0 1RER S/ ARCH RN .

ARCH #5584 B 5 5T 4 Rl 8] 7 21 I S A9 5o 2 A, (AT — @ s IR, DRk
— e EEAH T GARCH AL,
2.2. GARCH &8

GARCH 570 AT DUAR BT 1 25 et s B s i ), LI AC SR DL — RN T 2 o KRB
ZBHLA I 1 o AT MBS B GARCH (1,1) B4, ISR (R A 50 F -

BHETT R

yt:Xt'p+,ut,/Jt~N(0,0'tz), (2.3)

J5 27 R
(th =

LA, GARCH(L1) #iAt ARCH #R% T o2, 3, #I GARCH 5, ’, 5y ARCH Jji. R
@, >0, 20, a+f <LK RIS RGP ialk.
2.3. TGARCH ##

TGARCH 2 A DU BR G719 25 X 23 IR e, B0 WART s e S AR s e 1, DRI mT AR R 7 91 Jel
FUB AN %o H AL T

YHETTHE:

@, + a,utz_l + ,Bof_ 1 (2.49)

Yo =Xp+ .14 ~N(0,07), (2.5)
J7ZTTRE:
ol =ay +ogl  +yld, + pol . (2.6)
Hrp, mRARENd, R DL &

. {1, W 4, <0 @

0, ME 4, >0

MITFERT AR, dy FOSAER RN T, R TGARCH T, 24y = 0 W& W5 51718 JEXH AR

Mo d, R BRI R g, > 0 AR 1, < O B0 @i I 55N E AN A . 24y > 0 i
<RI (8] 5 510 3l B AT AT RN o
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2.4, EGARCH 1&#

EGARCH H [ £ T LA R0, 5 e I (8] P2 51 R AR AR P, iR A Al F s :
IETTRE:

Yo =Xp+ .14 ~N(0,07), (2.8)
J7 TR
In(c?)=a, paltal 1| iy pine?,. (2.9)
t-1 O-t -1
HAETT E TR RN
|M 1|

Ino? =@, +(a+y)——+pInct,, >0

Oi1

|M | (2.10)
}/ 1

B R Fr Inol R BTh— @ R AEGU . W2y = O 3 7T 0 I AR AL B e Bt I
%o EGARCH FERLAL T H A AR 25 SRR U A AR 7R S i B o R A

3. SCUES#R
3.1 BERENSAE

ATCIER 2015 4F 1 A 1 HZ 2020 45 1 H 1 HEAR A H EEEEE AT FOREA, FERIBRAE 5 H A —
HMIE f5, JE153) 1219 A4 %80E . Hd, PURIERGEE H U 2 2 i i (Szl), PLAR T
5826 TCI R A B g AN T N A% (ER)

KPR BRI RET RS, X RO ES AN AT a0 S AL EE : i S E SRS B CATE R T RE 1)
JrZEM, BEfETFRE I ZE 0 (RIS s 2R), A BIAREE SO a7 5. BARTHE T R R .

|n0't2:zvo+(a = BIno? ,ut1<0

Rivtzl:]n((Pi‘;)):ln( )-In(P,,)*100,i=1.2.

Horb, R IRI WAt HIGER, P IR WAt B | L RoRIERY, W2 NREET . fidit
FRISRIEZR . IE RS S 25 28 23 S1liC 8 DLER A1 DLSZI. A ST AR B REAE L an 1w,

Table 1. Basic information of variables

F* 1 TENEKRER

E N s A5 A SE SR HUn % B % 43*100
ER AR M AFEITLILE NGRS e Sio ke el a1k iy LER DLER
szI RN FE 2L RIS R 2B s 2 LSZI DLSZI

3.2. fmiktgit

2 WA T EETENFRES AR NP S (DLER 5 DLSZI:KE, AR MICHEK L
RIENIE, RUIFEABANNR Tk RIZEGR; MRS R ME N, BoRiigdT 7
IRAS . DLSZI [Fs#E2(0.77) 5.2 KT DLER HUARUEZ(0.09), 156 WA VR UE B F 1 S e 3 v T 3R T
Y.
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Figure 1. Time-series plot of the logarithmic return of the Shenzhen component index
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BB AL R 7, IR R PRy 0.81 (Ffiw), WSE09 11.46; 40l 1 Fos, IRIERL
TR Kl as R S TR A0 Eh RARNE , TRAIE RIS 28 2 (W 5 9—0.94 (Zifiw), VEPEON 7.24. PIFEIESE
Wi KT 3, HIB el gtit- B m R, SRR S BB 04 IR0 A, S SR«
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Table 2. Basic statistical characteristics of exchange-rate and stock-price sample data

3 2. CERMBRN AR RIEEAGIHHE

3 HME SON| R/ME briEZE i e J5E B
ER 6.63 7.09 6.11 0.28 —-0.37 2.11 68.99
SZI 10483 18098 7089.44 1680.56 1.28 6.71 1030.28
LER 0.8210 0.85 0.79 0.02 —0.44 2.16 74.83
LSZI 4.0153 4.26 3.85 0.07 0.44 4.67 181.20

DLER 0.0046 0.80 —0.40 0.09 0.81 11.46 3765.42

DLSZI —0.0035 2.71 -3.74 0.77 —-0.94 7.24 1094.03

3.3. BURKE

7 3 T RT A ADF A ARAT IR S5 S o X RS P 51 LSZI AT LER [ P B3R B TeikIE A7 7E
PRI R AR %, BUAAETRFS. M — 2 %] DLSZI 5 DLER K] ADF f5637E 1%H 7K T L&
BEP ¥4 0.000), ESN RS Hit, WIERIE S5 AR TICRFER N S8 i, s

BT T PR
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Table 3. ADF unit-root test
%z 3. ADF BRI IS

A H ADF fr 308 1%li FHH 5%lIf FHE 10%ll FHE P1H g
LSzl —2.535675 —3.965605 —3.413508 -3.128801 0.311 N¥fa
DLSZI —32.96917 —3.965605 —3.413508 —3.128801 0.000 FE
LER -1.577921 —3.965605 —3.413508 —3.128801 0.801 N¥fa
DLER —30.93927 —3.965605 —3.413508 —3.128801 0.000 FH

3.4. thERLE

HETF FRFA, A Johansen SIS KA M = R, £ 4IRE TSGR, BRI 5 &5 IFAE
FRAG I IITE S%I B H MK B34 T “AAEERR” BRRE((P E30 0.0001), RIFFIEHIES
ANRMICRZBAE— B E KPP ELR,

Table 4. Johansen cointegration test results
5% 4. Johansen hEHRIGLER

o Kol BRI AR
B e BB - -

Gl SwlE Prob. Giili 5%l Prob.

None* 935.9339 15.4947 0.0001 506.5768 14.2646 0.0001

At most 1* 429.3572 3.8415 0.0000 429.3572 3.8415 0.0000

35 M=ARERXANE

25 iR T AR R RGINEIR, Bk BRI BIC R R A IR, HIRIERdE
e, NRMIEFRER, XRWIRIERG 5103 Z 8 2 BT R

Table 5. Granger causality test
5% 5. Granger FEIR1€LE

for B 1% F-Statistic Prob.
TR RFRUETR T Grange J5 K] 1.35654 0.2579
RIEFE A E VR 1Y Grange J& K 3.31827 0.0365

3.6. #F GARCH #REYpY BT X BRI 44

TEFE: GARCH AR, FAGL F A SIEAE ARCH BN o A8 Se ST T IRIE s 5IC R B0 A
WERRAL, FXHZE T R R ZE 73T ARCH-LM /56 . MIGasE R ILE 6, KIS G P {EHY
/NT0.05, FIAREAS F P ELE B35 1K) ARCH 208, 1 R #9738 GARCH 58S [T #2 44 .

Table 6. ARCH-LM test results
%2 6. ARCH-LM #&I6 45 R

ARCH(q) LM Giil = M i
1 4.693386 0.0305 R TT %
2 6.02633 0.0495 PR T 22
4 11.24712 0.0239 FERTT %
8 20.16661 0.0097 PRI %
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£ BiR ARCH R4, ASCH)EE GARCH(L )AL Ao M kS . 1 %%, LI 23 A il Je A A
e
LSZI, =0.9872LSZI, , —0.0764LER, +0.0461LER, , +0.0761+&,
LT TR SRR . o, RUERSGR R — I ST LSZI,, REGE R, RURM AR
SRF E A SAFAE . VR MM LER, S5 I LER, , I R & — e 2R L7 1 9 T3 A7 E A5 11 7 1)
KK, EPANRMICETHE(LER TR REFERERIERTE 47, X 5K OC R 7 AR .

Table 7. Parameter-estimation results of the distributed-lag model
7. HhiEERESBMITER

B A PRt iR 2 T Gt FEREMER
C 0.076132 0.029832 2.552024 0.0108
LSZI(-1) 0.987227 0.004629 213.274 0.0000
LER ~0.076388 0.236786 ~0.322604 0.7471
LER(-1) 0.046087 0.236624 0.194771 0.8456

B e, EFXTBME T FETRZE ¢ IR T2, WAl GARCH(L, 1) /5 Z& J7 42
ol =w+ac, + fol, (31)

fliTh 45 R 78 ARCH TR S GARCH TR IS LEE, HMWHZH(a+p=0986)IFH %
i 1o XRYIR B T I pf o B s DL sh RN B B 8, Ry RIS AR SR 8, ek
JERE

i GARCH BT ACHL, PRIERAR 5 AR ML SRAEREA S A L BURES 1 S BB R IR
PRI R R AN e PRI Y (R 35 (R R AR A AZ M, T g ol (0 5 ) 2 Rp R K N ) o 3 g TR A i
ICPTIT R AR IR B S 1 SR AN BIRL A

3.7. £F GARCH &R BRI B BHHED

GARCH (L, L)Y i v 45 R R n RAIE AR WA i R B B AT 035 A B SR M A RR A . R RIA SN
DLSZI, = -0.7103DLSZI, 4 +0.7251,

o2 =0.0032+0.0488,2, +0.944357 .

Hrh, ARCH T & %1(a = 0.0488)5 GARCH i Z%1( 8 = 0.944 )78 1% HI/KF F s R, HmE M
(a+p=0993)#r 1. X T2 B hb 5, Bl PEAM 2 SE RIS, T FLI b i 2 R S K i U]
WIRTNG, RIS R AVERHE .
NREG B E P AER R, AR ST T TGARCH(L, D)ARAL, HARAI R IA A :
DLSZI, =-0.7100DLSZI, , +0.7246 4, ,,
o? =0.0035+0.0424 42, +0.013847 ,d, , +0.942657 .
Hoe, | NEMAE, 2y <ORE 1, FWE 0. JEXFRIAKALSH LR ENE. X4 1E:
SRR B LR E B 5K T3, UESE T IRIE R R E 1) AT
I EGARCH(L, 1)IE7Y A 53— fg FESGHIE 7 AEXT AR, HAR A 0N
DLSZI, =-0.7229DLSZI, , +0.7364 4, ,,
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In(o?)=-0.0881+ 0.1092M—0.0219ﬁ+ 0.9924Inc?, .

Ot Ot

FEZBA R, AR R R0 = —0.0219)7E 1% MK T ERE N, S50 <0 Bk, AbrElesk

gy [y NGRS, Ho BT E R i, BIBSSRIES); GH N IERIGHE S,

doN o, BIFGIEY . X RIAEZR IR 2 0 S T 3 I s (R AR R R Ar i e, Sl a e
WA, FHRBAIA T “RLAT RO A7 .

4. R EEW

i WESE S AR MICRR R RFIH 2 “RIEER” SIEESDARAE, RYIWTTHAE
FEFSNBANRENR . ", PIFH ZEMFAERIIH R LRI U, SRR R B
LR EARFIR KR, FE EERR BIRBY. B, WG RS AR B RS SRR,
H TGARCH 5 EGARCH A S 46 I HAFAE AR XS RN “KLATRONL” 5 RV S 51 A FR T 30 20 5 2% o
TEEENAEEE.

ST BiRghie, ASCHRM DU RBOREN: S, RO it S0 AR KU I THEZE, hnosis
W E P E, AR e s 51 IR T M. 35—, BT 8 R 5 B e i i 5
SRR EHE, 5l WIS “ALFF RO ” SBEARXAR B E. 5=, &+
BT IR AR BATAE TR, FFoesf oA S L], AT 72 i B0t J= 1 49 5 L 3 AR AR e TR S TR
logi WA

BE K
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