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Abstract

In this paper, the closing price of Great Wall Motor stock is predicted in a short term by using time
series model. The closing price of Great Wall Motor (601633) from January 4, 2021 to March 20,
2023 is selected as sample data, and ARIMA and ARIMA-GARCH models are established by using R
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software to forecast and compare the stock price respectively. The results show that ARIMA and
ARIMA-GARCH have certain reference significance for short-term forecasting of stock prices, but
ARIMA-GARCH model has better forecasting performance for time series with heteroscedasticity,
which shows that the model has certain reference value and practical significance. ARIMA-GARCH
model can provide reference for investors and related investment institutions to make stock in-
vestment decisions.
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Figure 1. Timing diagram of closing price of Great Wall Motor stock
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Figure 2. Timing diagram after first-order difference
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Figure 3. Autocorrelation diagram and partial autocorrelation diagram of
first-order difference sequence
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Table 1. Ljung-box test
%= 1. Ljung-box #3&

s JE B 4 Lb_stat Lb_pvalue
6 16.485 0.01137
12 24.747 0.01607
18 34.903 0.009722
24 47.895 0.002601
30 58.639 0.001341
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Figure 4. Normal QQ diagram
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Table 2. Stock price forecast table for the next 9 trading days

+? 2. KK 9125 HERENEINR

525 H TE  80%E(H TR 80%E(E LR 95%EE MR 95% B LI SEhriiatmn R
2023.3.21 26.13201 24.32337 27.94062 23.36593 28.89808 26.93 2.96%
2023.3.22 26.09308 23.46692 28.71923 22.07672 30.10943 27.06 3.57%
2023.3.23 26.12306 22.86661 29.37951 21.14275 31.10338 27.14 3.75%
2023.3.24 26.06205 22.37852 29.74559 20.42858 31.69553 27.03 3.58%
2023.3.27 26.06827 21.95310 30.18344 19.77466 32.36188 27.08 3.74%
2023.3.28 26.01859 21.54813 30.48904 19.18161 32.85556 28.36 8.26%
2023.3.29 26.01835 21.18713 30.84957 18.62964 33.40706 27.83 6.51%
2023.3.30 25.97616 20.83417 31.11815 18.11216 33.84015 28.24 8.02%
2023.3.31 25.96962 20.51487 31.42436 17.62731 34.31193 27.93 7.02%

M2 ATBLE R, BRI 5 SePrB O BO G, HIAE 80%A1 95% M EAFIX I, HJg A
Ao AR ZEIANEIE 4%, WR/NTRJa PURKITIRZE , Ui B2 2B SR 0 R S A P i
(] I BIE A SCR ) ARIMA 3, 1,2) B AR B9 HERR 1R, 7T AR b e e E A 2 e W A P 97 ) 7
AR . AR ARIMA AR PRI T iR 22 AN vt (BB T mT BEAF A2 57 5 20 . 1T ARIMA #2
R S AB A B K 7 ZZ AR TR ERAERE 1, RDEAT RIS 21 WS i 71657 7 2, ARIMA #57A
A RE 27 ARSI ff 22 AN S B Ak v AN I 5 )

Xk 2 P AT ARCH G568, KO0 300 p (4 5.205e-07, RFRZE 7 YA BE M 2 7.

3.7. ARIMA-GARCH #&f)# & 57

I T AR B A7 £ 57 05 Z2 1, WO T 25 84S ARIMA #5785 GARCH #
BERYGEAT ERANTIN . X ZE P HIFEAT T GARCH(L, DRI A, HRIWT R4, WAL 3:

Table 3. Parameter estimation results of GARCH(1,1) model

5% 3. GARCH(1, & RIS H {HitER

LEEERE

| ARIMA-GARCH

Coefficient Estimate Std.Error t value Pr(>t))
a0 0.017743 0.006834 2.596 0.00943
al 0.051408 0.012524 4.105 4.05e—05
bl 0.937352 0.013831 67.774 <2e-16

X-squared = 54.929

Jarque Bera Test

p value = 1.181e—12

ERWME A RBYIERMSECAOET 7R E AR . kT Z R, T AT

WM S S, 53341 ARIMA-GARCH 7.
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g =40 )

o, =0.017743+0.9373520, , +0.0514085,

He1, & ~N(0,1.992)

KH ARIMA(3,1,2)-GARCH(1, BB EA7 Tt , Tl &5 2R W3 4. M 4 ] LUE 2, SR ARIMA-
GARCH R PR ZE 5 1 LN 3E 5 H I BEEA Rs I, Fotduoks B2 #8223 T ARIMA B4, K B ARIMA-
GARCH 2 B 38 FH T 3% I S T 4317 o

Table 4. Stock price forecast table for the next 9 trading days
4. KXk 91X HARENETN R

H 3 A HSE RE
2023.3.21 26.27 26.93 2.45%
2023.3.22 26.30 27.06 2.81%
2023.3.23 26.47 27.14 2.47%
2023.3.24 26.50 27.03 1.96%
2023.3.27 26.66 27.08 1.55%
2023.3.28 26.70 28.36 5.85%
2023.3.29 26.84 27.83 3.56%
2023.3.30 26.89 28.24 4.78%
2023.3.31 27.03 27.93 3.22%
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