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Abstract

This article selects the CSI 300 Index and the closing price of Baidu stocks, and uses two single
models of ARIMA model and BP neural network and a combination of the two models to predict
stock prices. The combination model adopts two weighting methods: equal weight combination
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and reciprocal variance method to determine the weight. The results show that the ARIMA-BP
model with equal weight combination has the highest prediction accuracy and the best prediction
effect, followed by the BP neural network model, and the ARIMA model with the poorer effect.
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Figure 1. Diagram of ARIMA model modeling steps
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Table 1. Preliminary identification criteria for the ARMA model
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Figure 2. BP neural network topology
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Figure 3. Time chart of the original data of the closing price of the CSI 300 Index
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Table 2. ADF test of the original data of the CSI 300 Index
2. R 300 IRBURIEHIRE) ADF 1050

Augmented Dickey-Fuller Test

Data: x
Dickey-Fuller = —1.4894 Lag order = 8 p-value = 0.7944

alternative hypothesis: stationary
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Figure 4. Time chart of the CSI 300 Index after stabilization
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Table 3. ADF test after the first difference of the CSI 300 Index
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Data: xdiff
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Figure 5. Autocorrelation diagram of the first-order difference sequence
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Figure 6. Partial autocorrelation graph of the first-order difference sequence
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Table 4. ARIMA AIC comparison of different orders
% 4. ARIMA N[EI 3 AIC EEE

i i) AIC Log likelihood R AIC Log likelihood
ARIMAG, 1,2) 6466.43 —3227.21 ARIMA(®4, 1, 3) 6463.93 —3223.97
ARIMA(3, 1, 3) 6464.34 —3225.17 ARIMA(@4, 1, 8) 6462.07 —3218.04
ARIMA(3, 1, 6) 6466.05 —3223.25 ARIMA(7, 1, 2) 6465.93 —3222.97
ARIMAG, 1, 8) 6462.88 —3219.44 ARIMA(7, 1, 3) 6467.52 —3222.76
ARIMA(®4, 1,2) 6468.23 —3227.12 ARIMA(7, 1, 6) 6464.09 —3218.05

M 4 W TLUE L, R ERFEAIF, 2 p EL4, ¢ B8 B, AIC 1EH 6462.07, AIC fE 2/,

KA e AT ARIMA®4, 1, 8), fEAAI(1), T ARIMAM4, 1, 8)KIFRIERN:
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Table 5. ARIMA(4, 1, 8) model parameter values
5. ARIMA(4, 1, YR B B S K {E

Variable Coefficient Variable Coefficient
AR(1) 0.2542 MA(3) —0.1111
AR(2) 0.4055 MA(®4) 0.6840
AR(3) 0.2268 MAC(5) —0.0410
AR(4) —0.7928 MAC(6) —0.0604
MA(1) —0.2235 MA(7) 0.2323
MA(2) —0.4505 MA(8) —0.1036

BAS TS HARN IR R IA X 15 3
Y, =1.2542Y_ +0.1513Y_, —0.1787Y,_, —1.0196Y,_, —0.7928Y _ +¢,
+0.2235¢, , +0.45055, , +0.1111¢, , —0.6840z, , +0.0410¢, ,
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Figure 7. Residual sequence diagram and autocorrelation diagram
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Figure 8. Residual normality test Q-Q plot
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V24 B AR Y IR RN AR DA B 25 15 3 P o L (R AR AR ZE2 W3R 6, 22 7 s, ARIMA(2, 1, 2)BA i
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Table 6. Predicted values of CSI 300 Index by different models
% 6. NEIMEREIXNAR 300 EHATFUUE

AN T RS f T
H 3 LRI A
ARIMA(4, 1, 8) BP SENEAS J7 ZEROEA G
2019/12/18 4032.78 4053.58 4035.54 4044.56 4043.85
2019/12/19 4027.15 4053.34 4029.58 4041.46 4040.53
2019/12/20 4017.25 40529 4023.90 4038.40 4037.26
2019/12/23 3967.1 4043.9 4018.48 4031.19 4030.19
2019/12/24 3992.96 4048.78 4013.29 4031.03 4029.65
2019/12/25 3990.87 4037.16 4008.32 4022.74 4021.61
2019/12/26 4025.99 4046.6 4003.55 4025.08 4023.39
2019/12/27 4022.03 4046.62 3998.96 4022.79 4020.93
2019/12/30 4081.63 4043.95 3994.54 4019.25 401731
2019/12/31 4096.58 4054.64 3990.28 4022.46 4019.94

Table 7. Relative error of different models on the CSI 300 Index
< 7. NEHEREIXTAR 300 IR AVHETIRE

AN [ AR (¥ T
H
ARIMA(4, 1, 8) BP LREAS T7 ZEROEA G
2019/12/18 0.52% 0.07% 0.29% 0.27%
2019/12/19 0.65% 0.06% 0.36% 0.33%
2019/12/20 0.89% 0.17% 0.53% 0.50%
2019/12/23 1.94% 1.30% 1.62% 1.59%
2019/12/24 1.40% 0.51% 0.95% 0.92%
2019/12/25 1.16% 0.44% 0.80% 0.77%
2019/12/26 0.51% 0.56% 0.02% 0.06%
2019/12/27 0.61% 0.57% 0.02% 0.03%
2019/12/30 0.92% 2.13% 1.53% 1.58%
2019/12/31 1.02% 2.59% 1.81% 1.87%
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Table 8. Different models predict Baidu’s stock price
8. TRIEE B E RN A FNE

AN R BETY ) FREME
SR SEBRUSEEAN
ARIMA(2,1,2) BP 125 £ SREAE Ti ZE RS
2019/12/18 126.69 123.59 124.53 124.06 124.07
2019/12/19 128.07 123.17 125.32 124.25 124.28
2019/12/20 127.49 123.68 126.22 124.95 124.99
2019/12/23 128.83 123.56 127.24 125.40 125.47
2019/12/24 128.49 123.31 128.38 125.84 125.93
2019/12/26 127.58 123.59 129.64 126.61 126.72
2019/12/27 126.45 123.54 130.98 127.26 127.39
2019/12/30 126.29 123.38 132.40 127.89 128.05
2019/12/31 126.4 123.54 133.87 128.70 128.88
Table 9. Relative error of Baidu’s stock price forecast by different models
9. TEMREIRE B RN TUNAHEIRE
i AN TR BB T ERIAR o % 22
ARIMA(2,1,2) BP 145 4% SENEHAS 7 ZEROEA G
2019/12/18 2.45% 1.71% 2.08% 2.06%
2019/12/19 3.82% 2.15% 2.99% 2.96%
2019/12/20 2.99% 0.99% 1.99% 1.96%
2019/12/23 4.09% 1.23% 2.66% 2.61%
2019/12/24 4.03% 0.08% 2.06% 1.99%
2019/12/26 3.13% 1.61% 0.76% 0.68%
2019/12/27 2.30% 3.59% 0.64% 0.74%
2019/12/30 2.30% 4.84% 1.27% 1.39%
2019/12/31 2.26% 5.91% 1.82% 1.96%
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Table 10. MAPE for different prediction models
%= 10. TEIFMRELE MAPE

ARIMA(4, 1, 8) 0.96%
BP #Zp 4% 0.84%
VIR 300 Fa Ak i)
SEREMAA 0.79%
T EBIE A 0.79%
ARIMA(2, 1,2) 3.04%
BP #Zp 4% 2.46%
HIE (i)
SEREMAA 1.81%
T EBIBU A 1.82%

FH_E 2 10 w1, ZEXTR 300 FEE T TR o, 254 EE 20 A T 2 B804 A ) ARIMA-BP ] MAPE

BN 0.79%, F& PN i /NG, B AL S BB T R e, AR R AN P T A A o, 4
W EH A FIET ) MAPE N 1.81%, R VUAME R R/ NET, 156 B T 300 S 4 .

5. &ig

ASORI I 18] 3 SRR AN BP AR 28 AR, X 300 FE40RT 5 B EER M i Bt AT 04, 20931

7 7 ARIMA(4, 1, 8)F1 ARIMA(2, 1, 2)fE 840 BP #1258 W 28 P Foh o — ALY, DL Rl i 77 22 (580 A A AL
FEPORAAFH R, 525 EMAS ARIMA-BP B A7 2 EI 5 A8, 5 DO R 2 i
BEAT TN . S5 RM, HG BRI TN AR T — A R SRR, SERUE G ARIMA-BP 155
(TR R SR EE Ty 2 (R B A A A R, (RN T, BP AR RN 2% A TN R RAL T ARIMA B, GX— 4%
WAL UL T 4B S A (R R PR AN AR 2R M AR AE SR AT TN FTAT 1Y, R b AT T ) FRO RS 2

SE

(1]
(2]
(3]
[4]
(5]
(6]
(7]

REH, B ET ARIMA S ST, St 500K, 2016(23): 83-86.

PUA R JBCERANAE TR A SR L PR R[], St S5 3, 2008(6): 135-137.

Mr/NEs. 2T ARIMA AR 5w 28 W28 A5 T 1) AR TR D], 554, 2017, 34(4): 30-34.

Bates, J.M. and Granger, C.W.J. (1969) Combination of Forecasts. Operational Research Quarterly, 20, 451-468.
B, HR, FTHIEFY] ARIMA 5 BP #12 k25 (4 & T[], 451t 5 R3E, 2016(4): 29-32.
FERW, Fi&E, i, w3, BHEFPATM]. Bl 5 HRE AR, 2009,

551, J7i%, KM, BT LZumlEK BP MM AFBN MR, LI AR RE, 2019, 47(14):
277-281.
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