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Abstract

In this paper, the Shanghai Stock Index, a representative stock market in China, is selected as the
research object, and the stock fluctuations of all trading days from January 1, 2000 to November
28, 2022 are analyzed. The GARCH model with better fitting results is obtained by fitting the pa-
rameter values for many times, and the GARCH model of SSE index return volatility series is estab-
lished. Then the Forest in Eviews10.0 is combined with the established GARCH model to predict
the conditional variance of Shanghai Composite Index in the future. Finally, the expected VaR val-
ue of SSE index is calculated based on GARCH model, and the expected financial risk of SSE index is
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quantified. For investors and to predict stock price fluctuations in advance, this model is also
suitable for different stock return series, and to a certain extent, it provides reference help for in-
vestors to grasp the stock price trend in advance.
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RSB (1997) [41E A4 43 A 4 f RGBS 5 B AP (1) VaR AR 7 [ A D4k 1 LA A, 048 I 7E (5 AMRAT
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FF AR &5 AL 2 3 AT
1,400
Series: DLNCLOSE
1.200 - = Sample 1/05/2000 11/28/2022
Observations 5973
1,000 -
Mean 0.000143
800 Median 0.000523
B Maximum 0.094010
600 - Minimum -0.092561
Std. Dev. 0.015184
Skewness -0.346022
4007 Kurtosis 8.128371
200+ Jarque-Bera  6664.651
o Probability 0.000000LJ

L I L L L I L AL A L T T
-0.075 -0.050 -0.025 0.000 0.025 0.050 0.075
Figure 1. Log-difference statistical chart of Shanghai Stock Exchange Index
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MIE L Haf A H, IR ECE B B G B R 3446 0.000143%, FRifE %4 0.015184,
LA B INREE (RS s R (i 85 2 8 ON—0.346022, MM 15t FAM 4 20 A B — e RL B 0 e M, W FEE A
8.128371 K+ 3, VW2 “RIGSFRE" FIHRFE, M IB KIS 1T &N 6664.651 IfEREMER NE, XA
THEOLULEE, Fiit g5 AR 4R e i, Waigul, FIEFEBUE 7 A A IR A IEZS 73 A 1 o

5. iRl (RARML)

ASCKH ADF FAARKGIG 8P RadE, | 2 AT DUE ISR 54 H) ADF gt E N
~75.64599, Jf HAERAALZE Y 0.0001 /T 1%~10%[H & 15 /KF[1) ADF 18, FrLATEE (S /KF 1% 015 6L N6
# FAEFE BN T AN 1A AR RS, BN 2022 48 1 H 1 H A 2022 48 11 H 1 HELREZ 5 H B
HEFE B s 7 AR PRSI . WA R E SR B R R A B AR, i B ARAS A, P DAk SR AT R 4
HAR AR IO A

Null Hypothesis: DLNCLOSE has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=33)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -75.64599 0.0001
Test critical values: 1% level -3.431265

5% level -2.861829

10% level -2.566966

Figure 2. Unit root test *MacKinnon (1996) one-sided p-values
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6. ARCH 3R B9 B # X R E0 I8

ARCH 2% Y [ AH 5 bR 0K 560 1477 125 2 SR ARG AR Z2 1 J7 P 1B 1 RH SR TN AR 6 B BUBLTE 3R Q
it HE R TAFE ARCH 0. IR AR 22105 Fe A BARSC I B “HERING” » WU R 3147 A
ARCH RN, WnR5R 22105 P8 Q SE it St fFREME AR AR/ 0 2 VECE, It B P 91047 E ARCH 24
JS2, R R % B RS 6 435 R T LU Y R % R B R R B S B

Hi P 3 AT RIBT 0N B AR S0l et e 5K B AR SCTEAT /2 2 Br R, e B AR SR PEAT A “HiR” PR .
WEIBCE S MAQR)EERY, ST 3 RTRI BRSO 2 3 S AL P 91 B A S, BABEAT BASI N ARMA T 7E
BUETTRE, FF4kS5EAT N 1 ARCH-LM 56 .

Date: 10/11/23 Time: 21:55
Sample: 1/05/2000 11/28/2022
Included observations: 5972

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.477 -0.477 1361.3 0.000
-0.062 -0.363 1377.6 0.000
0.025 -0.271 1381.4 0.000
0.029 -0.176 1386.5 0.000
-0.001 -0.110 1386.5 0.000
-0.065 -0.169 1411.9 0.000
0.049 -0.127 1426.5 0.000
-0.004 -0.113 1426.6 0.000
-0.002 -0.095 1426.6 0.000
10 -0.012 -0.098 1427.5 0.000
11 -0.001 -0.107 1427.5 0.000
12 0.012 -0.099 1428.4 0.000
13 0.026 -0.036 1432.6 0.000
14 -0.066 -0.104 1458.6 0.000
15 0.057 -0.052 1478.3 0.000
16 -0.017 -0.055 1480.1 0.000
17 -0.012 -0.068 1480.9 0.000
18 0.026 -0.026 1485.1 0.000
19 -0.036 -0.062 1492.9 0.000
20 0.036 -0.033 1500.6 0.000
21 -0.027 -0.047 1504.9 0.000
22 0.026 -0.014 1509.0 0.000
23 -0.029 -0.040 1513.9 0.000
24 0.018 -0.024 1515.7 0.000
25 -0.002 -0.026 1515.7 0.000
26 -0.005 -0.024 1515.9 0.000
27 -0.015 -0.054 1517.2 0.000
28 0.022 -0.042 1520.2 0.000
29 0.006 -0.019 1520.4 0.000
30 -0.013 -0.019 1521.4 0.000
31 0.013 0.005 1522.4 0.000
32 -0.027 -0.025 1526.9 0.000
33 -0.003 -0.070 1527.0 0.000
34 0.024 -0.051 1530.3 0.000
35 0.016 -0.012 1531.9 0.000
36 -0.042 -0.047 1542.3 0.000

O©CO~NOOADRWN =

Figure 3. Autocorrelation test
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Heteroskedasticity Test: ARCH

F-statistic 6.043605 Prob. F(4,5963) 0.0001
Obs*R-squared 24.09700 Prob. Chi-Square(4) 0.0001

Figure 4. ARCH-LM test
& 4. ARCH-LM #3&

UL _E i B R R 2 8 F gt EATR T S E AR RERER P M ES /N T 0.05, AR ERF VI
ARCH RN I %, Ktk ARCH-LM K656 45 A\ R 22 7 SIA77E ARCH %08, BIPAN T 513 B A 26 A
S ZENE, BT PAEE S GARCH 7Y,

8. GARCH #R&EIpy#E 7

AT FAFR B S FE A1) 2000 42 1 H 3 H & 2022 £ 11 H 28 HIFEIFES], it EH S E v R g
AR BERL, AR AT ARAR 56 ) 45 R B 2t 7 PAFFR B AR B BT A GRACH #5874, GARCH H:%!:
ol =a+pel+y7,0%, (4), % GARCH. EARCH. TARCH A Sk HL ) T 3. 1 i A LA S fi
RS 5, TEE AR AT 7 Z S EUUE T 2 0, DS B0 E ROR M IB AL . 1 ol A AR
(7592 AIC HEN, BT AIC FMERRN, G RO BREF . D 7 9R%h AIC HERIA & 2 db——AIC #ENILA
RO 252 BPBAR RN R, ARSCEE AIC (RS S HEND) BIC (DU 3745 29 ) 5 /N o U R Aff 5
GARCH F AL b () 50Ul , AIC A BIC HI°F- BB/, R R A () R g

Table 1. GARCH model fitting comparison table
% 1. GARCH =& & xftb &

(p.a) AIC SC HQ AIC {EF1 BIC “F¥#1H
(1,1) 3.308761 3.315491 3.311099 1.95501
(2,1) 3.308389 3.316241 3.311116 1.954947
GARCH
1,2) 3.30875 3.316601 3.311477 1.954982
(2,2) 3.308584 3.317557 3.311701 1.954947
1.1) 3.302269 3.310121 3.304996 1.955246
EGARCH 1,2) 3.302006 3.310979 3.305123 1.955232
(2,1) 3.300539 3.309512 3.303656 1.955229
TARCH (1,1) 3.306814 3.314666 3.309541 1.955178

2t B3R 1A S RN, X 2000 4R 2022 4 11 H 28 H _FUEFRE 2 3 s A S 40k B e e
% ARMA(2,2). GARCH(1,1)8%Y, FIH EVIEWS f iR B 45 1 T ] 5.
B 5 AT, A ST A AR [ AR RN R RE A P EE TR, RASHNE R
P ST S 1ot = il 2l | RGN EIT S Wy S
R =-0.819239%R —1+0.810700*R,_, + &, (4)

.2 =0.00000199 +0.077159 + RZ | +0.913603* 57 , ®)
H, ROV t RIUHELE Y, o Nt RIIT 2. MSTFE R LA H, i 2 GARCH(L,1)f4
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i, a+pB<1, Kt GARCH(L 1) THar, %1752 ARCH 1 GARCH Ii#R & T = F i 2 i,
I, P Sy A B B R R i B AR AR

Dependent Variable: DLNCLOSE

Method: ML ARCH - Generalized error distribution (GED) (OPG - BHHH /
Marquardt steps)

Date: 10/11/23 Time: 22:40

Sample (adjusted): 1/10/2000 11/28/2022

Included observations: 5971 after adjustments

Convergence achieved after 29 iterations

Coefficient covariance computed using outer product of gradients

MA Backcast: 1/06/2000 1/07/2000

Presample variance: backcast (parameter = 0.7)

GED parameter fixed at 1.5

GARCH = C(3) + C(4)*RESID(-1)"2 + C(5)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
AR(2) -0.819239 0.110383  -7.421802 0.0000
MA(2) 0.810700 0.112986 7.175237 0.0000

Variance Equation

C 1.99E-06 3.31E-07 6.016202 0.0000
RESID(-1)"2 0.077159 0.005100 15.12814 0.0000
GARCH(-1) 0.913603 0.005145 177.5633 0.0000

R-squared 0.002076 Mean dependent var 0.000142
Adjusted R-squared 0.001909  S.D. dependent var 0.015185
S.E. of regression 0.015171  Akaike info criterion -5.886358
Sum squared resid 1.373820 Schwarz criterion -5.880752
Log likelihood 17578.72 Hannan-Quinn criter. -5.884411
Durbin-Watson stat 1.956914

Inverted AR Roots -.00+.91i -.00-.91i

Inverted MA Roots -.00+.90i -.00-.90i

Figure 5. Results of mean model construction

Bl 5. HERBMELER

XL AT R BEAT ARCH-LM K36, SRWNE 6. F Sit®EA-R7 Gt Er MR P
{E#SRT 0.05, AERZILZEFFIMFE ARCH RS (RS, Al ARCH-LM K56 45 RAA N (B 5 Re ik 22
FPBIAAEAE ARCH RNz, BIRREGF B TT A B 26 17 07 Z2 50, RIS RAT.

Heteroskedasticity Test: ARCH

F-statistic 0.264084 Prob. F(2,5966) 0.7679
Obs*R-squared 0.528387 Prob. Chi-Square(2) 0.7678

Figure 6. ARCH-LM test
[& 6. ARCH-LM #&:1&

9. #£F GARCH & TH VaR &5

FERREBEE TR R e, EAERREOT UK S EIRFIESR 32 &) it P 4= B e 22 1 35 1K R BUIR B
ARSI R 5 W 281 G B EAESR B O Foxs B, I E) Dy 2000 £E 1 A 1 H & 2022 4 11 H 28
H BRI 2 5 HAG DL, 22 4 8O A A g % B8 4 i o0 IR SR 3 1% O o

VaR Fi (1 A& £ 5 B ELAE DR T B0 KRB, FH ORARS 2 X B il 58 77 £ AR OR RS — I 1] A B
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A B KA . BRI =M TV P ENE. 7% - oy &k, SR RIsRk. T5 2% - i 2k
HESLAEZ MR R T2 AF T, WA BLff VaR ETHSE, I A SRR %2 - Yo7 24T e fe Bl et /e
GG R RS BB BT RO SL RO R B 07 22 A TNMEL, AR BRI B T B VaR RISEBRi ok,
BURAG RO SR — R AR 25 5 — RS AR, BI P, — P o ARSCRA TS5V & 5T GARCH #
T VaR fH, HIVaR=P_ *Z, o, (7), K, P2 t-1REEFUEAMN, Z NEEKTF T HAE
BEMIKF 95%, THEAGEIZ, =1.64464, o X B IARHER, R A RERUTR 4R 2 R,

Table 2. Partial prediction results based on VaR model
< 2. BT VaR =B IR FUNEE R

SR VaR {4
1/03/2022 41.87138624
1/04/2022 46.21296729
1/05/2022 4852013382
1/06/2022 47.08914854
1/07/2022 4653717014
1/10/2022 46.05930681
1/11/2022 45.14367843
1/12/2022 46.27607986
1/13/2022 49.00902141
1/14/2022 50.61430988
11/17/2022 63.75299116
11/18/2022 61.18546467
11/21/2022 59.1094257
11/22/2022 56.87074686
11/23/2022 54.80197966
11/24/2022 53.00587578
11/25/2022 51.06358458
11/28/2022 49.83930417

4 GARCH-VaR A 78347 N 2R ok _EEF Bl s 0% 2 51, 15 24 B¢ 2 45 3%, w] LI 45 31 2022
FE— Azt HmIRR s Bl s TSI . R AR T 45 S SE PR B A T LR B, IREE S
FRYEFE Y o E P ASHR RS (O HE R PE AR 22, o] DARR A EARHITF 7S5 B A Rl BEA T R B A .

10. &it

ETE WA EA SRR, AR T 5T GARCH AR5 FIEFE %0 VaR RS AE . 8
X AR FAEFEEC S AR AR 3 DL VA V8 7R A B 45k, AT IR 8 50T ) B DU XU 3R 15 = R
1E 95% 1 B 15 /KF R AT & 37 GARCH(1,1)-VaR #58Y, SZUEHT &8s RERH, B et R e 51 ¢ A
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Ji % - 7 ZVE VS EAESR B 7 A R VaR B, GARCH A G S A Fill . 45 98 5 7L
PR AL AN, o] DT 00 0 XU AB A E N AN H A AE R IS . URRLE F T AN R BB SR W et e
B, FE—ERESE LA DB AT WA SR A% B0 s v B, PPAS AT REAIR B4Rk, EAF R E S, 3R
TR

BT BABRTAR R, A BIEfE Ao e A R B B R DU . B, TR RIF TR E
BHESTTROME AT, nssmns FAESR B semt s, SO KU BE O SR 35—, VaR BT Ui e
TEA A€ MRIRYE, I ERARG SHIRh S KRGO, SR e HIWmi s ) K, AN arad B AR
BRI T 25 2R

SE 3k
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