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Abstract

In this paper, the closing price of Ping’an Bank stock is studied based on ARIMA model to predict the
closing price. The ARIMA (2,1,1) model was constructed by selecting the closing prices from January
2, 2024 to November 30, 2024 as the training set and the closing prices from December 1, 2024 to
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January 2, 2025 as the test set. The model predicted the closing price of stocks in the coming month
after smoothness test, parameter fixed order and diagnostic test, and compared with the actual data.
The results show that the ARIMA model has high accuracy in short-term stock price prediction with
small prediction error, and can provide valuable reference for investors.
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Figure 1. A time series chart of the closing price of Ping’an Bank’s stock
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Table 1. ADF test
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Augmented Dickey-Fuller Test
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Figure 2. First-order difference time series plots
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Table 2. First-order differential ADF test
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Augmented Dickey-Fuller Test

Test Statistic —10.7518¢—10

P-value 2.6533e—19
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Figure 3. Autocorrelation plot of a first-order difference sequence
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Figure 4. Partial autocorrelation plot of a first-order difference sequence
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Figure 5. AIC heat map
5. AIC #HE

e, RS  BER SHORATAN T, ARIMA (2,1, )RS Z B0 THE . BAE X E) DA RS
KrH PAEINEE 3 Fow:

Table 3. ARIMA (2,1,1) parameter estimates and significance test
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coef P-value 95%EfE TR 95% &5 LR
AR. L1 0.0490 0.0036 —0.0266 0.1246
AR. L2 0.1501 0.0024 0.0533 0.2469
ma. L1 0.0187 0.0000 -1.4116 -0.5874

7 3 W51, ARIMA 1, )RS SES N P EHA/NT 0.05, WSS HIEE, et
ARIMA (2,1,1) HAGTHISEARN BRI RIA A H 5
(1-0.0187B)¢,

1-B)= 5
( )1—0.0493—0.150132 %)

DOI: 10.12677/sa.2025.144084 15 gt 5N A


https://doi.org/10.12677/sa.2025.144084

kT A

4.3. RERSEOE

X PTESLI ARIMA (2,1, )88, & ZXHZAA A okt Tk i . il ik 251 B QQ
Bk, RAMEEARLK, ARz T A R . w751 B QQ K, il o AlE 7
B

Residuals of ARIMA(2, 1, 1) Model

1.0+ —— Residuals

0.5 4

"

—0.5 4

=4
o

Residuals

-1.0

T T T T T T T T T T T T
2024-01 2024-022024-03 2024-04 2024-05 2024-06 2024-07 2024-08 2024-09 2024-10 2024-11 2024-12
Time

Figure 6. Residual sequence diagram
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Figure 7. QQ plot of residuals
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Table 4. Evaluation indexes: MAE, RMSE and MAPE
= 4. TN $54% MAE. RMSE 1 MAPE

R ECEZ 1
MAE 0.1759
RMSE 0.2113
MAPE 1.4967

Table 5. The predicted value and relative error of the prediction outcome

5. TN RETUNEFREXIRE

I 1) HEH TE X IRZE(%) ingi HHH TE  AHXHRZE(%)
2024/12/1 11.3867 11.3947 0.07 2024/12/18 11.65 11.5053 1.24
2024/12/2 11.39 11.4009 0.10 2024/12/19 11.59 11.5118 0.67
2024/12/3 11.49 11.4081 0.71 2024/12/20 11.62 11.5183 0.88
2024/12/4 11.46 11.4146 0.40 2024/12/21 11.65667 11.5247 1.13
2024/12/5 11.44 11.4212 0.16 2024/12/22 11.69333 11.5312 1.39
2024/12/6 11.66 11.4276 1.99 2024/12/23 11.73 11.5377 1.64
2024/12/7 11.6633 11.4341 1.97 2024/12/24 11.86 11.5442 2.66
2024/12/8 11.6667 11.4406 1.94 2024/12/25 11.92 11.5506 3.10
2024/12/9 11.67 11.4471 1.91 2024/12/26 11.86 11.5571 2.55
2024/12/10 11.79 11.4600 2.78 2024/12/27 11.83 11.5636 2.25
2024/12/11 11.73 11.4695 2.22 2024/12/28 11.87 11.5701 2.53
2024/12/12 11.85 11.4765 3.24 2024/12/29 11.91 11.8965 0.11
2024/12/13 11.56 11.473 0.75 2024/12/30 11.95 11.783 1.39
2024/12/14 11.5633 11.4794 0.73 2024/12/31 11.7 11.5895 0.94
2024/12/15 11.5667 11.4859 0.70 2025/1/1 11.565 11.5959 0.27
2024/12/16 11.57 11.4924 0.67 2025/1/2 11.43 11.6024 1.51
2024/12/17 11.53 11.4989 0.27
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