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Abstract

The implementation of “Shenzhen-Hong Kong Stock Connect” has promoted the interconnection
between the mainland and Hong Kong markets, but it will also cause a series of risks and bring
certain challenges to market investment and supervision. This article is based on the implementa-
tion of Shenzhen-Hong Kong Stock Connect, using the GARCH-Copula-CoVaR model, a comparative
analysis of the correlation and risk spillover effects between the Shenzhen-Hong Kong stock mar-
ket before and after the implementation of Shenzhen-Hong Kong Stock Connect. The GARCH (1, 1)
model is used to describe the marginal distribution of the return rates of the two stock markets, a
Copula model is established to describe the correlation between the two markets, and the CoVaR
value is furtherly calculate to analyze the risk spillover effect. The results show that the imple-
mentation of Shenzhen-Hong Kong Stock Connect has increased the correlation between the two
markets. At the same time, the corresponding two-way risk spillover has also changed, and there
is an asymmetric effect, and the risk spillover of the Hong Kong market to the Shenzhen market is
higher than the risk spillover of the Shenzhen market to the Hong Kong market.
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1. 5|18

B A B AT AT, A i v [ Rt O i A A B s A, A 5 I BT 1
A E A D) o MREWIAE, S5 HE AP I | VRUME IS P M 5 A M A B T A R P EL R ELIE AR
AR TSP R RAT AR ERETE, HRN M58 — RIS, WM S . #5E
J7 TR — R PR -

AR RNATTXT T 373 1] FAOAH 5 25 RS 3t 250 ST FEOR L % o AR SRR MW U7 i, i ¥ T A2
Granger [1][H R 7007 LA R A MEAR G R 5, (L PR T < A A Ao A ik A2 G PR XA R T 85 A 5 o AR 8¢
PRI A 5 ) 93 A1 bR BCER VR A REMER IR R 20 W SRR T A S . 1959 48, Sklar [2]32H T Copula ig,
5KSERE[3] 51 I UL Copula BRRAE LR BH AT HE NS S 4 o S BN TTSZ R (K AH R K & ) Copula B
G 72N T SR SR REIRR . SR TT E SRR, HAMRMIES 2
A GARCH ZEHEH REAR U AL (5] 5 51U O e S AR 1. 2004 48, FHEAEANTKHE3E(4) 6 GARCH £
RV WG RRTT S ARARBLKIA Z 4 A, RIFTIERS Copula BOEUHA EATZ MM IEM KK R, BRI K
# AR5 N[5IFI ] Gumbel Copula b8 3BT FEAS ] i 13 370 e AUESCHR AR (B O AR AR M o STRIR(4] (5198 5€ T —F
Copula BAHUIEAT A P AR IR DGR &R, (HEBEH Copual BB V2R, HEHE— A& Copula B
B 220 0 % < Rk B 77 A 2 2 2 ) PR R A M R R SC BB K), 3 T8 £E Copula R ELKIESE, e HII0 7 1%
A A S S HENI(AIC #EIU, BIC #EN). BRE R /MENI[6] (7], A i@ Copula il I B U000 # 5
fILi) Copula [8] [9]. SCHR[SIE Q-Q KILLHL T 4 MBI G AR, et AT 1 L& PR 3015 2 B A
f¥) Copula. SCHR[O]HI% % A1 7735%) Copula bR BTN M ATHEAT AT, P45 HAE 5% R o0 Bl vl &
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WP Copula PRECIATIERE, /5 FH B BL L2 U EOFN 2ot AU AR B AT 06 . il ELIBC EL@ AL
(RS, AR ER 22 (1) N S RS i tH 2808 7 T BRI T, 22 AR VaR J5 3R 7t 1 T 35 IR 30 1 i
HRN, 45 R B VaR FiE&AS T i s sh i - 2008 4, Adrian A1 Brunnermeier [10]#2H T CoVaR
7775, 25 X3 T ACoVaR W J5 ik & R & aA K . 2010 4, WI4EE[11]# 37 GARCH-Copula
B AR 4 GARCH-Copula-CoVaR A7, if S0 P = K s 25 117 37 418 B 1] 1 JXURG: 38t RS 2B AT BF 7 o 1 SIF B
AR 121K H GARCH-Copula-CoVaR # Fe A 84 11 553 [ & 852 AT WU L G i AT I R Gtk
AU i H o

BT BRI IR M S AT S R T S T R] A S B RV SO [ 4 R D, A RRIRZ
(R 78 VR MBI 7 BUSR A St I T I e . A S RL VR MEIE 7 B S il — I ) A, PR A
GARCH-Copula-CoVaR #5 7 SRAJF 721 180 S it 5 J5 SR I 717 5 2 P A 71 22 [0 A S P B JRURG: i L AR 4k

2. {REE
2.1. GARCH-¢ &8I

GARCH 5 2 ] Z| e i (8] 37 51 e s i, ¢ oA vl i Femt 28 14, BT AR GARCH-¢ B S IR 7 R i
TR R, AR .

X, =u+te

h =w+ag’, + Bh,_, (1)

Jv/h[ (v=2)-¢ |1 ~t(v)

Hoh X, B Z, & NikZE, ((v) NEBEEN VI, o0, WERKZH, Ho>0, a20,
=20, a+p<l,

2.2. SKklar FEIB UK E R H Copula (¥

Sklar i FE[2]: & X Al Y AL AT 53 B2 Fy (x) FIF, (1) s Fyy (x,9) 29 (X,Y) 19 0B A 43
F71E —JG Copula B C (u,v) i /&

Fyy(x,)=C(Fy (x),F, (¥))=C(u,v) )

X HEE 56 Gaussian-Copula Fl -Copula bR R IR AR &2 (8] IAH M, W AR B 2R PEAH O RN
£ » W 7T Gaussian-Copula 7] LA~ N

_ _ 2 2
Calin) = S ]dsdt o

I

amI- p? exl{ 2(1-p%)

e w Ay S BUAIRTT AT A HULRE 26 @ " Ubmil IE A A1 1) 43 A o 200 BR 4
HHEA kB —JC t-Copula BE W] PLFRIR N

k2

- - 2 2| 2
€ () =] -[Hs O] dar @

1= p? k(1-p%)

Ao A EHEEN kK70 ¢ /AT AU R 4
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2.3. CoVaR 28

5 - Adrian 1 Brunnermeier $2& H F CoVaR A BZ XS, 2 J5 Girardi A1 Ergun [13 1% X
R H 0 e SO AT I R, Rk R
P.(r' <CoVaR} |r <VaR. )=p (5)

Hefa, BANRERT: PR &RETS RS RFS]: VaR] W&l i /885 K
Fa TR CoVaR) Nl i (T W M oL T, T8 j Bl 2 XA, 35T
BT T e (0 G 2% P BB RN T 0 G ARG B Al . i @ %d 7 R Pt i Rt
CoVaR J“=* JyfE @ J3 0.5 (5L T HTIEE ) CoVaR ) {H.

ACoVaR = CoVaR /' —CoVaR /™"’ ©

1 Copula R 03 155 WS 25 28 17 21 15 & AH L% 22 17 91 IR S s 38 pR 2, S IESCR[ 141100, kAR
Copula BRI & H AT 55 22 7 51| 25 B I 6 A8 4 J5 AR AR AN AR X — 1 i, #odid AX(2) (5)RIRZE T
HH] CoVaR i —H K M a5 541 ) CoVaR, FARTHHE A7)

P.(¢/ <CoVaR} |¢' <VaRl)=p 7)

4 F, (e") MIF, (ef) I RNERZE P B P A NG AT R R, AR R E KT a B LR B RS A
HAKFH VaR, =F ' (a), ¥7)H N Q)W LAFF2I(8)

C(F,(Covar)).a)=a-p ®)

MRAE®), SR T kA CoVaR ) i«

3. SCIERER
3.1. BRI Rimik St o

SN SR B Sl i R T R TT 0 AR ¥ OB, SR IR L T IR IR o) Fi OR A AR TR A P ) H
W VR NFEA, JREUREARI N 2012 4E 1 A 1 HE 2019 4 11 A 29 H, EBRTEH. AULEEIE, &
KA RN B S8 1868 . RGBT 2016 4 12 A 5 HIEZSLit, R IHA SO REAR X (8] &1 2 A AN
B, B BONRSESERT 201295 1 H 1 HE 2016 £ 12 A 5 H, HdEit 1158 &; WM BN
WS 2016 4F 12 7 5 HA 2019 4 11 H 29 H, #dEit 710 &, Zda ki 4 5 W 2 R 5 910 15 1) .
Py 33N ¢ BSOS &, Wai AR N, =100%(In B ~InB_,)

XTI BAR AT HER G T, SRR 1, IWRFATLLEH, BB B s 504 i KT
BT EAE 3, HARBEY /N T 0, MURARIEEZMRE. IWH BT IES TR IS5 oK,
A A IB GuitEAHNN P EZET 0, ArUIE4aiR M IES A E % . & ADF 3045 R ERG i &
FHRL PAEII/NT 0.01, 3 &P FI5 0 PR 7 41 o W as Ze it P an i) 1 R, 45 3L 8 R ISR I i

XFAIEAT ARCH K, RIegs RN 2, MRATA, P AT 0.05, EHEE/E, FERTE,
FF BB B 2 ARCH #4. [Ritk, F§ GARCH Ak 8 40 2 A o

3.2. GARCH (1, 1)-t & 8u&3

BTG SIEA RS 2O “RIEER” (R, WARFEIESS A, BT« pAifedEm g
SRR RS “RUEER” 1, IR IAZ A K G fE b, RBL G A FOFR AR ZE 73 A5 iR
Mt 53, FEAE ks K50 SR AT S0 HAU A BE, GARCH (1, 1)-¢ BLBRUX & 7 A 2/ AT AT I A 45 R W4 3,
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ME TR k-s 156 FIBERAE L KT 0.05, GARCH (1, 1)-¢ BERU & 5 5130 4 0 A BEAT L& 45 3 L% 3,
MFH 1 k-s 36 MMER (I KT 0.05, KL GARCH (1, 1)-t 0 & A 20 A & A EE

Table 1. Descriptive statistical results of return rate series

&= 1. WaERFIIRER ST SR

BB Fr 3] HfE BRRAE RAME NGRS i 2 e J-B{E ADF

23l B B 952.771 -31.987

S e 0.0206 6.2542 103810 1.8486 0.8416 7.1125 (0.0000) 0.0000)

Eﬁ fEAE

i 18 N 402.654 —33.040
- 0.0157 6.9870 6.0182 1.1188 0.0590 5.8863 (0.0000) 0.0000)
23l B B B 342.9 ~26.878

S e 0.0183  5.4370 7.8569 1.3492 0.3510 6.3318 (0.0000) 0.0000)

Jiti

I fEAE _ 3 294.851 —25.933
i 0.0218 4.1250 5.8765 1.0277 0.5421 5.9650 0.0000) 0.0000)
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Figure 1. Time series of daily return rates in Shenzhen and Hong Kong markets

B 1. R W R EREF

Table 2. ARCH test of sequence
#* 2. F5AY ARCH I8

il ARCH (P ff)
RYI AT 549.76 (2.2e—16)
TEAEFREL 62.492 (1.401e—11)

Table 3. Parameter estimation results of the marginal distribution model

=3 MESHRBENSHMEITER

il u @ a B v Log likelihood AIC K-S
HSiJII 0.0058 0.0199 0.0484 0.9468 47924 _3306.08 3.5480 0.0369
e (1.6761) (0.0076) (0.0096) (0.0097) (0.6549) (0.1563)
i 0.0181 0.0199" 0.0348" 0.9488" 5.8634" 0.0423
Fe ¥ (1.0848) (0.0094) (0.0094) (0.0144) (0.8794) 2695.49 2.8902 (0.0708)

e RSP ERRMMbREZ, *FR 0.05 KPR R,
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3.3. Copula FiEER R &%

E 2 43 AR IR o F8 B0 A i 10 A R B s i il 5 1 H UGS 3 F I — e R A B, A
W, SR AT BT B B BT RR R, BRI aT BUIEH 76 IEZS Copula B 41E 7t -Copula FREK
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Figure 2. Binary frequency histogram of the first and second phases of the daily return sequence of Shenzhen and Hong
Kong

B2 $£—. ZHER. BEHHRERFIIN_TREESE
X FR e T 22 AT MRS AR 0 e A IS A5 28T P 91 I DLUR R [ SIS iR 23 5 R, P 810 49 0l gk AT 1R B
H Gaussian-Copula M #-Copula KHi&, 132K SHALHHE N E 4.

Table 4. Copula function parameter estimation result
%< 4. Copula B S HEITER

gl Gaussian-Copula Z4{ p t-Copula Z% p (H ¥ k)
S it Bif 0.4687 0.3748 (4.3078)
S S5 0.4862 0.4926 (3.2400)

THEAFITRRER B, G HA & Copula BRI T IAROCIE, 455 5, B8, RSB
i Gaussian-Copula ZIiH 2 BT, IR SLH 5 t-Copula ZIiH 2 454 . — 7T Gaussian-Copula pF A
7T t-Copula R BB A X FxME, HAXT - JC Gaussian-Copula A%, —7C +-Copula R EUEA F IR E
PRHIE . IRHSESEHESS, W TTIA A OG I K A2 T 284k, +-Copula BRI R R % B B5UREHb 21 1) 795 117 37 18] 1) 2
AL

Table 5. Calculation results of square Euclidean distance

# 5. FARABEBHITESR

731 Gaussian-Copula t-Copula
S Jita i 0.0275 0.1004
St fE 0.0935 0.0798

3.4. 1R B KB L 3 S A
NHE— L T EEA A IX 6] R T S T () AAR SR I, THEEH SR R B, 4RIk 6.

DOI: 10.12677/aam.2020.911241 2087 IR Esid


https://doi.org/10.12677/aam.2020.911241

Hi, FfRE

Table 6. The correlation between Shenzhen and Hong Kong before and after the implementation of Shenzhen-Hong Kong
Stock Connect

6. RABBELIEATEREMTHEXE

741 HHRRE p Kendall #AH 9% 251
St AT 0.4687 0.3106
St e 0.4926 0.3891

A2 6 AT LA Y, PRESESERIRT S, IRTT SUETH AR R AL p HISEHERTIY 0.3106 - F+ v St 5 1
0.3891, Kendall #AHHI 50 H SEHERT ) 0.4687 1111 0.4926., 15 WV S F10 St 1 758 T 5 M T PO R O
. BT A RBOEARE BT H A RS R, B TR 2 ACoVaR, AL T AN
BEACE T AR 8, TR R WE 7 FiR.

Table 7. ACoVaR of Shenzhen and Hong Kong before and after the implementation of Shenzhen-Hong Kong Stock Connect
&= 7. RBBLERTEAREBMTR ACoVaR

ACoVaR
gl BIEKF — - - -
ET W TR
5% —0.9431 -3.0326
S AT
10% —0.5642 —1.6895
5% —1.0569 —1.9441
i
10% —0.7063 —1.1961

M2 7 AU, BB SR RT R IR T ST 2 (A ) ACoVaR A fifE, HAE 5%H1 10% 1 BE/KF T,
TRV 5 T 2 R A7 2 B Sk P X PR RIS RO, s T 0 3R i PR XU HY ACoVaR B 5] v T T v i i
ACoVaR HIfE, HEAEACTHBUNGE, TR BT 2 8] RS RS SR 2%, RIE R 5 00 T, PRI
T2 A 0 RS i HH 25 5 I 7K N B 2

4. g

VPP TR R A QB SR IO, AN 79 T 7 R R [R5 R KUy, BB B AR B SR T~
Hby I TR HS T 2 (8] R g2 e R 2 R W R R . AR SCIE A GARCH- ZI ) 17 3 3 4k 4y A, i 4%
Gaussian-Copula. -Copula 737 K ZI 1 9 7 3 S T S5 A S, THEA R BE K T ) ACoVaR HIfH .
G I TR TR P S AT A R T S HE T A AH DGR RS N, T DR R s B AR TR A S 2SS I ) T IR ER
Yy, AR WHIA OGO RWAR K T o SUb I, AR A A RS R AR T AR, AR RN R
JE, L T OX R T PR DX Vi S 350 T T X R T 1 JRURS i 1 15 B PAY e e T B 225 5 52 B s T ) R o
PN T R IR AN i, IR T 2 BN AN RS b s, $R T BRI R B Ve R . BT TN B N
b T P DU TS A2k 22 AN T R B3 8 4 R T 4 S 5 )0 o
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