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Fig. 1 Volatility of daily return of Shanghai Composite Index
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Fig. 2 Volatility of daily return of Shenzhen Composite Index
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Fig. 3 Frequency of daily return of Shanghai Composite Index
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Fig. 4 Frequency of daily return of Shenzhen Composite Index
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Table 1  Statistical characteristic of daily return of Shanghai Composite Index
BoffE] AL i J3£ U e 3 DR (B
0. 000 231 0. 000 643 -0.279 2 7.343 1 3 080.7

®2 ORIERHE B35 RGeS
Table 2 Statistical characteristic of daily return of Shenzhen Composite Index
i LRER i U e 3 DUP(EL
0. 000 323 0. 000 483 -0.249 2 6.197 2 1 682.2

I 1R 2 PSRRI, RS IR S 7. 3431, TRTIOIGIE N 6. 1972, YW 5 T 1IF 2540
AYIETE 3, FFLLEA “RiIgJER” PR, I v DL (Jarque—Bera, JB) FaI6 A E 25004 .

HB:n[SZ+£§%§li]/6 (7)

Hofv, S, K OPBFOREERVEIE | n S REAAE R, WNSR 1 FIE 2 Bk, SR 1 IS AVIE A (ko
mﬁﬁﬁ%ﬁmm7ﬂmwzoﬁ%%ﬁ&ﬁﬁ%ﬁﬁ%%%ﬁﬁo,m%wmﬂﬁﬁﬂwﬁﬁﬁﬂ%
OISR B S T IE A

2.2.2 FRatAass

LGV RERS MRS, a5 3R IF 50 IS M L s, AApfetadt, B, S vmi
ISCRS 567 S M R BE AN 6 (AR S 4 B ADF KR, 7T A5 50 AR IR A (%3,

3 FARLHETRIE AR B I R a8 il 5 S $hih a6 4 1
Table 3 ADF test for daily return of Shanghai Composite Index and Shenzhen Composite Index

ADF K38 {1 18 1] L GET HHEEAE S
LIEZRE HIREE R ADF 55 ~26.2601 0. 000
PRIEAE H S ADF K236 (i - =26.6006 0.000

1% ~2. 5684
EFAKT 5% -1.9416
10% -1.6170

FHER 3 A3 i 3L m s o6 (augmented dickey—fuller test) %55-0] LLFE H , VPYERPITE Y H Ol 26 2551
YIHE 1% W) 50 MKV T 1R 481775 B REAR 9 J5 I FH A 207 R T (B 25 SR R BN RIS 4 W) I 6 S
TR, JO 2205 LA T gt

2.2.3 BNWPBHAGKE ARCH A0

'ﬁ%ﬁiﬁ%%ﬁﬁﬁﬁ%%ﬁ%?ﬂ%EW%@Hﬁﬁﬁ,%iﬁiﬁ%%ﬂﬁﬁﬁ%ﬁ@iﬁ
AUTFIEAM AR (4) Him,

ro=og o, te, ‘ (8)

RN RNEE 4 T3k 5 iR,

R4 LHEGIERELER
Table 4 Modeling results of Shanghai Composite Index

23 ZHlA ¢ Geit MR
a 0. 0002 0.7315 0.4645
a 0. 0570 3. 5481 0. 0004

FIEZEIR I AR (4) BB
r,=0.0002+0. 057r, , (9)
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Table 5 Modeling results of Shenzhen Composite Index
ZH A LGt LGRS
@ 0. 0003 0.9512 0. 3416
a 0. 0415 2.5821 0. 0099
GAIEEAE 1 AR (4) TN
r,=0.0003+0. 0415r,_, (10)
o SR 1TSS FGRIIE S F G M 05822 o, RICT TG ELHISERAL (R 6~%87).
F6 _iFsigKa RIER % E R HIRE T BRXRL
Table 6 Correlation coefficients of residuals and residual squares of Shanghai Composite Index return model
il i 1) 1 2 3 4 5 6 7 8 9 10 Q (10) | PiH
e 0. 031 -0. 025 0. 024 0. 001 0. 001 —-0.051 0. 025 0. 008 -0.010 0. 000 20. 065
e,2 0.001 0.001 0. 001 0. 001 0. 000 0. 000 0. 001 0. 000 0. 000 0. 001 695.697 | 0.000
F7 RIERIEW I RSB K E R HEET A BERXRY
Table 7 Correlation coefficients of residuals and residual squares of Shenzhen Composite Index return model
i e 1 2 3 4 5 6 7 8 9 10 Q (10) | P
e 0.074 -0. 032 0. 030 0. 001 -0.006 | -0.031 0. 055 0. 020 -0.015 | -0.004 | 28.469 | 0.0015
6,2 0. 001 0.001 0. 001 0. 001 0.001 0. 001 0. 001 0.001 0. 001 0.001 814.965 | 0.000

T RWI S R R 2 AR B EARSENE, (EURER 2270 T S AT W A AAEDE, RASRERIT T

AR [ W G 2 (] B ARV R, s B 3 AR REVE SR AL 100 28 A Sl

o ARCH AURi K0 . 4350t [ VELE 8 AR UE R FS H O 25 KA EAT ARCH-LM H 56, 152 41 T 45 2R
(#£8):
#8 PR AR REEE K ARCH-LM 123045 R
Table 8 ARCH-LM Test for residuals of AR model for Shanghai and Shenzhen
i Je B 1 2 3 4 5
PR 22 F e 105. 083 146. 925 215.226 246. 202 257.784
IR 22 (A PR 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
TRTTRORER 221 1 GEiT ik 99. 972 169. 155 218. 925 261. 698 271.905
TRTTREI SR 22 1 A AR 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000

e 8 ATLAME Y, 2ot ARCH-LM #iS 2 AT, HARRBERAHEL T 0, Ry PN AR S 11y

5% 2% FE 90 B R B ARCH A48, B6IE T E— 218 BRI 45 I

2.2.4 357 GARCH #fH#Y
o AW biFLEHE B g R P 9 AR

W

BRMLERINFR 9 (F5 RMBE NS

FAIE RS B ek T8 &S GARCH (1,

r, = +04T, +&,

81:0-1’\/}1—1
h, .Bo+1318:21+182 7%
B B AR ) R

MZHET GARCH BRI TN %

1) R, BRI X

(1)
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®9 PR ARES M TH GARCH (1, 1) &%
Table 9 GARCH (1, 1) model under various distributions for Shanghai and Shenzhen

GARCH :

(1. 1) #om Atk ay o Bo B B, AIC fH SIC {H
0. 000 886 0.049 2 2.93E°% 0.916 9 0.073 9

. IERS -5.519 -5.506
AT GARCH (0.195 4) (0.043 1) (0. 000) (0.000) (0.000)
(1, 1) fm 0. 000 903 0.034 8 2. 82E7% 0.923 1 0.069 5

t S A -5.618 -5. 602
(0.059 2) (0.038 1) (0.006 5) (0.000) (0.000)
N 0. 000 730 0.041 4 3.87E% 0.916 6 0.073 0

- IE&S -5.368 -5.355
% GARCH (0.484 6) (0.043 7) (0.000) (0.000) (0.000)
(1, 1) f&m 0. 000 743 0.040 9 3. 72E% 0.923 5 0.067 1

il ~5. 449 -5.433
(0.4107) (0.070 0) (0.021 4) (0.000) (0.000)

IR 9 PRI AT (B AS ST LU Y, JCIRS MR35 F A9 GARCH (1, 1) B, B, (ARCH i
AU MB, (GARCH BURH) MUMES/NT 1, W GARCH AR AR B T 1, BEIAN
e X R P T A 3 SIS M I 3 R K, AR TR AR BRI, GARCH (1, 1) K% X}
WL EAT s I, I AIC I SC A8/, W) GARCH (1, 1) A5 fE S br o ol & %t izl % o
HHBIRN A B EBEXT LG, DA ALC HEIU . SC YN L B A& Al S 80 WS T T R A 40 A T A 1
GARCH (1, 1) HRBILEEET ¢ 4347 JIr A (0 450 200 S s e — 6 Jofp LK 0P 0 19 70 40 30 P 35 T 16 78 43 A 114
GARCH (1, 1) i,

FEFIEA-GARCH (1, 1) (A EiFL 48

PR RSH, =0. 000886 +0. 0492xRSH, (12)

EVE ¥ | h,=2.93x107+0. 9169xe?, +0. 0739xh, | (13)
HTIES-GARCH (1, 1) MBSIE R )y

P fEASEL RSZ, =0. 00073+0. 0414xRSZ, , (14)

F TR h,=3.87x107°+0. 9166x& , +0. 073 xh, | (15)

© SIS PIASHIR S A GARCH (1, 1) BURYEEEIAT ARCH-LM 453, 158109455403 10 Jrx .

R 10 PIRFETH GARCH (1, 1) #EKEN ARCH-LM #4136 45 2
Table 10 ARCH-LM Test for residuals of GARCH (1, 1) model for Shanghai and Shenzhen

il J 1 1 2 3 4 5
PTG 220 1G] 0.736 0. 655 0. 436 0.351 0.263
PTG 2% B AR 1 R 0.382 0. 583 0. 756 0. 877 0.927
DRI 220G F G5 0. 747 0. 669 0. 455 0.370 0.272
DR 5. 2 (Y HI B % 0. 360 0. 565 0.785 0. 898 0. 929

HIZR 10 BESRATLIE H, XA GARCH (1, 1) BB HE1T T 5 Z M9 ARCH-LM K% .
KA AR, UM TR 19 GARCH (1, 1) HOBARA IR T ARCH 200

o Ml tHARR” o AL A GARCH (1, 1) AR RIA 517 22 0E g i G I i i 2 0k 3 1 4
W, XFPIRREL ) S5 F 07 22 E4T Granger IAGES | B IPIRIETT R BTEAE “ 15 BN

FIER 11 7 ERTIT A0 P T A B b 3 S, 3 ELSSCRi I Bh 1530 2 o i 1 . TR T BB Vs
IR, TR T 2 R P S IR T 0 3h A IS T R e A
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F& 11 Granger &iffi j5 M 8 FE RGBT R

Table 11 Concomitant probabilities of Granger causality test

i )i 1 2 3 4 5 6
h, (RSZ) AN h, (RSH) (A 0. 00043 0.00167 0. 0063 0.0109 0.01353 0. 0305
h, (RSH) A& h, (RSZ) (A 0. 34457 0.26754 0.3898 0.5363 0.4213 0. 5468

Zoit 2, TR Z R I AR T IS AT S 1 SR 5 2 BRI AR RE T A Al
T4 ARCH R0, 455403 12 fis .

F12 ZFERPTH GARCH (1, 1) #A8%ZERN ARCH-LM 1635
Table 12 ARCH-LM Test for residuals of adjusted GARCH (1, 1) model for Shanghai and Shenzhen

i e A 1 o) 3 4 5
FRIEN F SR 0. 03847 0. 04435 0. 1685 0. 1394 0.1140
525 I AH PR 0. 8445 0. 9566 0.9177 0.9677 0.9893
e AR ARG N
AIFZERE A g5 50 GARCH (1, 1) A,
(a1 r, (RSH) =0.000902+0. 0486xr,, (RSH)

h,=2.93x107°+0. 9169xs> , +0. 0739xh,_, (16)

TETE .

h, (RSH) =2.24x107°+40.7553xe2,+0. 0457xh, , (RSH) +0.0328x (RSZ) -0.0211xh,_, (RSZ) (17)
ARSI % GARCH (1, 1) F#Y,
(a7 e r, (RSZ) =0.00073+0.0414xr, , (RSZ) (18)
TETR, h, (RSZ) =3.87x107°+0.9166xs’,+0. 073xh, , (RSZ) (19)
2.2.5 KEIRATHFFAON
EGARCH (1, 1) BRI 2 IEuT .
e +7;;ijl+a2h1 (h.,) (20)
U430 _E R FNRIIE e 19 B 6 )7 51 7 EGARCH (1, 1) R 4550036 13 s .

%13 7 EGARCH (1, 1) FEFENEELER
Table 13 Results of Variance equation of EGARCH (1, 1) for Shanghai and Shenzhen

In (h,) =oy+a,

EGARCH (1, 1): H 2T S5 SR Z gl AHEEE SR
a -0. 1070 -4, 5505 0. 000
a, -0.02 ~2. 8360 0. 000
T EGARCH (1, 1) JTZEHE
y 0. 9864 . 255. 0571 0. 000
@, 0.1651 8. 4015 0. 000
@ ~0. 1009 ~4.3610 0. 000
a, ~0.0177 ~2.6623 0. 000
T EGARCH (1, 1) FEHTE
y 0.9870 253. 5629 0. 000
a, 0. 1596 6. 1560 0. 000

IFZE4s H 25 %89 EGARCH (1, 1) J8i%0.,



zom (1 PER IR . 2T GARCH FEAR A IR T 25 2 S s B AR 4007 51 -

In (h,) (RSH) =-0.1070-0.02 +0. 9864 =140, 16511n (h, ) (21)
F VR
VRIERAE H K252 EGARCH (1, 1) 4%,
In (h,) (RSH) = —0.1009-0.0177‘ +0. 9870 —=+0. 1596In (h,_,) (22)
‘\/11 11

MR 1B ATLUE, R R, ECGARCH B8 o (FUFFARLE) 2% P EIBIERET 0, %
HL#%E%,Aﬂ%%TH#&FMW@M5%%%%%%%%?%@%%@EE1~H%,WTW%
PT35S b, B P R B T O R AR e (3

3 Zhig

ARICUUZFPEGE ST A R 5000 F B, A P [ A9 _BIESE 3 5 HIE s BT A, %
Granger AR5 GARCH JRBEIISE G LU Hrir VR TGRS SR AG DL SRRIE, 1550 I T 455

PGP AR B BT R ARG VRS ARCH 208, 5 T R kAT 5 AT H
[ ARRRAE BT ) e IS 21 T — s A fR6IE

IR PITIICAE SR B9 GARCH BB iy ARCH TR KR GARCH T0 R K02 AN T 1, BRI 25 5 4 )y
FEIE RS, BB EA R0 T ARCH 3002250/ GARCH T R 802 MRS T 1, BAIAR 3
i 5 RV R TT (038 3 5 R S 1) 25 P ARSI | 35 A VAR A 1) i

PRI H AR P50 1Y GARCH AREB 2545 22 1) Granger DR SR AG: 56 i 1 28 17 %0 17 A B 1) 42326
ik 2O, RV A0 s 2% 450717, RIS |k ) il e sh i1 50

ORI R EAT AT AFRONE , R 25 T B4 D T A S A w255 7 [ 45 88 8 00 7R 0 S o0 1)
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Correlation Analysis of Return and Volatility in Shanghai and Shenzhen Stock
Market Based on GARCH Family Models

Pang Sulin"?, Xing Hongwei® , Xu Yue'
1. Department of Mathematics/ School of Emergency Management/Institute of Finance Engineering,
Jinan University, Guangzhou, China, 510632 ;
2. Guangdong Emergency Technology Research Center of Risk Evaluation and Prewarning on
Public Network Security, Guangzhou, China, 510632

3. Institute of Management and Decision, Shanxi University, Taiyuan, China, 030006

Abstract; China financial market had always been of concern. This paper conducted an empirical study on the
daily return data of shanghai composite index and Shenzhen component index from January 1 2000 to December 31 ,
2014. The result showed that China financial market daily return had the features like leptokurtosis, heavy—tailed

and remarkable ARCH effects. By using Granger causality test and GARCH models, the spillover effect of Shanghai
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and Shenzhen stock market had been examined, and there came to a conclusion that Shenzhen stock market had a
one—way spillover effect. According to the above the 1st—order lag term and 2nd —order lag term of Shenzhen
conditional volatility had been added into the Shanghai volatility equation to eliminate ARCH effects more
effectively. Then the leverage effect of Shanghai and Shenzhen stock market was checked by using EGARCH Mod-
el.

Key words: GARCH family model; Granger causality test; Spillover effect; Leverage effect
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