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Abstract

This paper selects the closing prices of Shanghai Composite Index and Shenzhen Composite Index
from January 2016 to May 2019 as the original data, calculates the return rates of the two indexes,
and analyzes the fluctuation of the stock return rates in the two cities. Through the establishment
of GARCH model and SV model, the results show that GARCH model and SV model can well describe
and fit the fluctuation of the return rate in China's stock market, and through EGARCH test, it is
found that the return rate has leverage effect. Therefore, some suggestions are put forward to sta-
bilize the fluctuation intensity of the stock market and reduce the risk of the stock market.
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2019 45 H 11 H, iRl FE S HE T E B AR 2019 FESEE B HSE LIk
WO RRIETIRR]: T A RIS KBS0, KHTE € MRS . SEART I~ SR 2T
) “EEMR” , Har—BE R DR BT I T B R AR T, Xl 2 R R IE . ERE
SRk RT, BHTTHEABEE AL, EIERT T AR, RIE R ETS R H
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Z AT A R 2 538 K F S5 A AR H BOSCEE A (7 U0 2 2 H50 8 38 b AN [R] R B SR 3 b i s A o o AT 138
WIS T ZE SRR B BT I I S R R U RR R BB L. Engle (1982) [1]#&H T ARCH #i%Y, X
$:% Bollerslev (1986) [2]7.7E ARCH FRBIRISERE |, $2H T GARCH #i%Y, [F4E Taylor [3]#&H T Bl
BANBTI(FAR SV), 1EAE BT i BA R )R R ANMRHEAIE T RVLRZ TR M IES 546, B
BT NFRZE IR t 3 ATiX — R S BAH 45 A 35 AT S 73 B IR A

2. GARCH &5
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2.1. ARCH &3

HHE M, AR y, = x/B+¢,, $ &’ PO sR i 7%, B AR()IERE, Bk e =om, ,
LSSk m, ~iidN (0,1), KT o BIEN:

2 _ 2 2
& =t g ot a6, T, (1)

Hrb =12, MOLFENMG, IR E(n,)=0, D(n,)=4", FAZBEYERR A ARCH BB [E]5 5%
577 200, fiic ARCH B, FRFFA &) AN ¢ Birf) ARCH 1%, icfF ¢, ~ ARCH(q) [4]-

2.2. GARCH &8

GARCH 5 ARCH #ERVE ML, 2877 ARCH BRI BERE |, —Fh X E ik, GARCH 1%
EH T B B E [ R sh 4T @A . A ARCH A7 m] LS R T A K
ho=o,+oyl, ++aEl +Oh_ -+ h_ )

q7t-q

q q
h =oa,+ zaigtz—i + Z efhtzfj 3)
i=1 s

MFRF 5 M GARCH(p,q)id #2 . — i, GARCH(1, )R 7Y sl GEAR I Hb Ak A A & kit 1) 2 51 B 5.
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3. SV-t =&

FE T HIR, SR 258 SIES A b, G0 % R0 EORAIERE, T HA E R R,
R RIEBEREING . £ SV HARIHT T RE T, I8 B S B0 TUIR A AS [F ) 7 A SRl B A [R50 T FY
WEFt. SV-t B, BIHREhI 7 IR ¢ 724 SV B, Sl IS SV-N BRI e i 2 EAT B 25, D
AR 2] SV-t B ) — i E 3R .

 =¢ge?, & ~1i.d1(0,1,0) 4)

ht:,u+¢(hH—,u)+7/,,;/t~N(O,o-2) (5)
5 SV-N #i —5, Hrh R 25 HEWas, A 2% « HEOIEEE. b IRA—r B BHERE, o8
TR o AXBOHENFRHENE S T 20 R 5 TSR AR EN M52, R o <1, T4 SV-t
BB P77 222 PR . SV-t BB BENLR SN I &, IR E A o 1) ¢ 5341, &, My, AAHK.
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Figure 1. Return sequence diagram of shanghai composite index
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Figure 2. Shenzhen composite index return sequence chart

B 2. FILRigam R IIE

BT B 2 9 BIESRIE AR SRR IO SR B s I, i leshia 3 Rk — 8, HARA W RA3E R
EIG, GIINAE— Sk — RIS 18] BE YRS R A BOR,  TAE AP IRLASE 170 DAILIMEEIZE 450 ASULII{E
XA E] B A BB .

4.2. BUEHEAME S

Bk e 1, B3, K4 AT R g, B 3. B4 g, BARgEds H s R
51 () 5148 (Mean) A—0.000170, FrifEZ(Std.Dev) N 0.011753, 1/ (Skewness) A—1.024718, 1 A%k,
XYL A A K e i . 18P (Kurtosis) N 9.811363, BT IESMAIIEE R 3, Ktz kT H
fH. VEFEAE M LU IR B2 e 2P I A RIEJE R IRHE . JB Giit &8 1753.955, p {HA 0, fE4 )5
e, BRI AR ANIEZS 70 A (AR e TR BEXT TR INZEFR I 2R %8, 1S o 2 75 1 1R~ 24018 0 —0.0004,  FRifEZ A
0.0152, fhfEHN-0.9784, HUEREAKMAE. WEHR 7.9587, @ik T IE R AEE 3, widH
A T A1 A A 5 A0 JE R PR RFAE o

4.3. EEFIIHTFRMY
AR ADF SRS PIUSCRS R P ) T Radt, #3312 4281,

Table 1. Statistical table of data description

= 1. HiEmR g R

BKAE B/ME i bRk i 2 e 7 JB Giil &
EiE 0.0545 -0.0731 ~0.0002 0.0118 ~1.0247 9.8114 1753.95
HRIIE 0.0528 ~0.0860 —0.0004 0.0152 —0.978399 7.9587 985.1581

Table 2. ADF unit root inspection results

7% 2. ADF B{IIRMEIGLERST

Il 16

ARt ADF4it = P{H SR 4E R
1% 5% 10%

RSH -31.53745 ~3.437995 ~2.864804 ~2.568562 0.0000 FFa

RSZ —30.17459 -3.437995 —2.864804 ~2.568562 0.0000 Ffa
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Figure 3. Descriptive chart of shanghai composite index return rate
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Figure 4. Descriptive statistic of the Shenzhen Composite Index’s yield

4. FIELEW iR 4 5T E

FE 4 PO ARG IO (R 45 5, t Geit B M0ME 4 ) 9—31.53745 F1-30.17459, ¥JKT 0.01. 0.05. 0.1 =K

LR G R, XN p [ EIEEIL 0, HERMIFESI+ T AR 7).

4.4. FF3I8) ARCH-LM ¥ M1

FH R BIAE ARCH %8, R AR RRA&HIEGE, Bl LM &% . @i EviewsS.0 #4174

X, A BIHIPIRIG IS5 R AN 3

Table 3. ARCH effect test results
%2 3. ARCH ISR

F4iit= 2.559382 0.0261
LM%t & 12.70836 0.0263
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FESE AT F Uit EAEAT IRFEA T A2 KGR 7041

Hig

TERZTE; B ATRG R AR A

PR . fE ERT, ARSI p N 0.0263, /NTEEMKT 0.05, ELEFREBE, FHIHFE

ARCH %M [8],
4.5. FAIRBEX UK WBHEXKIE

MBS AR AR 7 A B AR S AR DG R B APIE IO THRREZE N, HL Q-Stat BT I (1)
p IR T EIEE 0.05, BUFHILE 5%H0 5% K EAFERZE R AMME. i o aTeLEH, Pk

a7 5 IRV TR DA R AR IE 25 73 A7 B RS AL o

oo ©

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
" | i 1 -0.046 -0.046 1.7650 0.184
1 I 2 0.041 0.039 3.1514 0.207
1 1 3 0.034 0.038 4.1205 0.249
1 1 4 0.026 0.028 4.6985 0.320
| u) 5 -0.065 0.066 8.2928 0.141
| [ 6 -0.037 -0.047 9.4474 0.150
| [ 7 -0.007 -0.008 9.4918 0.219
| [ 8 -0.012 -0.005 9.6134 0.293
1 n 9 0.044 0.051 11.237 0.260
| I 10 -0.021 -0.017 11.595 0.313
il 1 11 0.073 0.063 16.054 0.139
| ) 12 0.022 0.024 16.449 0.172
Figure 5. Correlation test result chart
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Figure 6. QQ chart of return rate of shanghai composite index and Shenzhen composite index

6. DIEGHEFIRIELRIBWEE R QQ

4.6. GARCH #1& 8! SCiiF

BN I GARCH #E84 =Fh, 43%)5& GARCH(1,1), GARCH(1,2), GARCH(2,1). =Hfa i

W s IRk 4.

ETUE=MREREHE, GARCH(L, DA R BB RS, MRS . # R EGARCH

BRI BAT IRIE IS 2 5 P I S Hl i, 8RR IEE 5 P
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Table 4. Comparison of test results of three models

4. ZMIERIOINEEREERER

RSH Bl i PRt iRz 250t = PIH
GARCH = C(1) + C(2) * RESID(~1)* + C(3) * GARCH(-1)
C 8.65E-07 2.12E-07 4.073580 0.0000
GARCH(1,1)
RESID(-1) 0.058969 0.007484 7.879622 0.0000
GARCH(-1) 0.932825 0.007136 130.7214 0.0000
GARCH = C(1) + C(2) * RESID(-1)? + C(3) * GARCH(~1) +C(4) * GARCH(-2)
C 1.85E-06 3.74E-07 4.953631 0.0000
GARCH(1,2) RESID(-1) 0.099754 0.012875 7.747851 0.0000
GARCH(-1) 0.002631 0.014534 0.181008 0.8564
GARCH(-2) 0.877985 0.021178 41.45796 0.0000
GARCH = C(1) + C(2) * RESID(~1)2 + C(3) * RESID(-2)? + C(4) * GARCH(~1)
C 9.07E-07 2.27E-07 3.993215 0.0001
GARCH(2,1) RESID(-1)? 0.043196 0.024773 1.743666 0.0812
RESID(-2) 0.017550 0.027121 0.647094 0.5176
C 9.07E-07 2.27E-07 3.993215 0.0001
Table 5. Parameter estimation of Shenzhen composite index return series
5. MG HEERFIISHMHITR
A ELid PRt iRz Z Gt P{H
C(1) —0.155024 0.023034 —6.730314 0.0000
C(2) 0.068332 0.009764 6.998252 0.0000
C(3) —0.028527 0.007489 —3.808975 0.0001
C(4) 0.988062 0.002294 430.7024 0.0000

BRI ZHIRE, WP ARG, e —2 A “ARCH-M”

K o645 RN 6:

Table 6. ARCH-M test results of Shenzhen composite index return sequence
6. RIELIRWEZEFF] ARCH-M #I4ER =

, A% EGARCH %!,

AR b R PR %2 Z Gt PH

C(1) —0.155024 0.023034 —6.730314 0.0000
C2) 0.068332 0.009764 6.998252 0.0000
C(3) —0.028527 0.007489 —3.808975 0.0001
C(4) 0.988062 0.002294 430.7024 0.0000

AR ATH, RBARZE, WAL ARCH-M 2. 1 5 BUAS [R5 B RO B8 (5 30 00E, 36 0E

SR T BTN
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Table 7. Table of estimated results for different orders of Shenzhen composite index return series

= 7. RESERERFIITEM BB TSRS

i J5 M 5 F 4iita& P
1F 0.351946 0.5532
4B 0.670498 0.6126
8 B 0.393645 0.9243
12 By 0.371587 0.9733

FEARI lag EHIEFE T, F St BHALRE, WHHRMNOL A ARCH 8. BT a7 3Cies], fia
RPHAR G b RIS R IES AT I A L, AT PLR B R ZE IR AN € 7341 4 Eviews 22K, 45500
w8 PN, AR p (A RRYILE ALK .

Table 8. Parameter estimation of Shenzhen composite index return series

8. MEGIRWEERFIISHMAITR

Ak R Bt iR 22 Z Gt PH
C2) —0.205070 0.059136 —3.467765 0.0005
C@3) 0.110611 0.031688 3.490595 0.0005
C4) —0.057766 0.020343 —2.839607 0.0045
C(5) 0.985887 0.005910 166.8066 0.0000

4.7. SV $&BISCF

X SV-t AL, SALRIEH S, R DAASFIBIAGAE I 4% Dy /K o] RBEHETIEAR, IR E HIR K
440,000, BISSXIEEANSHGEAT 40,000 JIEA, KR KT FEEAT 40,000 YOS, MIA LIS 2124
ARADL S5 R LA SGE S [E] o X T SVt A, HJRZMMSEN: wer,0, ZRIESMEFRRGE, H
HITE o =20, —1, BAZESEINRL 0 N:

41~ N(0,100)
o ~ Beta(20,1.5)
T~ Gamma(2.5,0.025)
o~ 7" (8)
SRS RWE 7. % 9 iR,

Table 9. Estimation results of parameters of MCMC algorithm in SV-T model
% 9. SV-T 13 MCMC SAS S HifEiHER

ZH ¥IE HHALEL PRt 2 MC #®2% 2.5 S 97.5 i %
P -7.63 ~7.637 0.4741 0.01734 -8.561 —6.676
w 6.446 6.179 1.548 0.0575 4.194 10.18
0 0.9977 0.9981 0.0016 3.117E-5 0.9939 0.9988
T 0.1114 0.1097 0.0208 8.754E—4 0.07389 0.1563
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Figure 7. bgr results of MCMC algorithm in SV-T model
7. SV-T 28! MCMC H3% bgr 5 RE]

Hidt winbugs FAFAF S SR BT AL, o MZHE/NT 1, FRENHE 7 E3CEE GARCH B8 a5 2
GHEERTEX 458,
5. it 5EW
5.1. FEHip

e 7 BIAFAE G 5 5 ZE 1 o BRIESAR e R A “RIEIER” M REI SR, AR IER 73 .
JRRSE X WAL 2 5 (R S ML AN 5 S 25 9]
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5.2. FEE

1) 55 JE 900 8 S5 A O 1 S8 Y 2 AN B i

BEAS UL TR A, B WEMA NE R 2 H. ASCthiRe] 7, mHER T 2R
Z AR B R A TR LU RS R IR . T AT B RIS, R A e 115 Bk
P ANE] b o AR T 3 ) — SRR A 5 A5 S RENE 15 2 S B B T HLSS B TR, I REE L RS
GFHUSEIS 18 A ATIESR 1218 IRES,  [FIRE AT BLE 2 KA T3 K Th g -

2) SRS e, I BUR T T

ERE, BUFBHERTH “H=RF7 Wi stir 20 RE, Rmate N “H=_F" K,
I Ah ST T S BT 3 N IS AT B TS 2 1R . TRIIE SR T 37 B st kSR R DA K T b ) e o
RZINVFZAMER R R — BN T-Hl. B, 35 RBUF R 2R B S IR i M ariktk, MIEsRA
G- REZERTE, BiE AN TEENZSIE, MAZEZ TR, A R6E R G A5
R DRSS o

3) ISR E A H

ORI FIEZF R #1150, IR AR i m AL B A, SR AN R FIIR &
BT REE H X, B HOGT i THasRAE, A EBOR 17 IES T i e iUk, s 5 id e il i
MIBhEL. R, B A% SIS E RN, R IERIR IS, B FIRgKITis 6
MG 35 B A2 45 BN EE A

4) InaERES T 37k B

FRT, R BIES: 323500 @ R BEIE A 5e 4, FAEEIRZ HBRIG, Blinfr iz AL T B
RN BTSSR TIE XA 5 S, ALY, &K 7 ER AR, B AR IR
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