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Abstract

It is difficult to forecast stock price data because of its non-stationary, nonlinear and complex
characteristics. A prediction method based on S-V-PSAL mixed model is proposed. First, the his-
torical stock data is decomposed by singular spectrum analysis (SSA), and the trend term and
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noise term are obtained. For stable trend items, support vector regression (SVR) model is used to
predict them. The noise sequence is decomposed again by variational mode decomposition (VMD),
and the modal function (IMFs) and residual sequence (res) are predicted by long short-term
memory network and attention mechanism (ALSTM). Finally, the forecast results are recon-
structed to get the final result. In this paper, the historical data of EVE Energy stock is used to test
the proposed model. Through three evaluation indexes, it can be shown that the proposed model
has better prediction effect and higher accuracy than other comparison models.
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Figure 1. Unit structure of LSTM
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Figure 2. Financial time series data forecasting flow chart based on S-V-PSAL mixed model
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Table 1. Partial raw data

=1 OB RIGHIE

date open high low close volume psTTM
2020/1/2 26.61 26.82 25.83 26.43 22,840,092 8.26
2020/1/3 25.94 26.24 24.89 25.19 40,936,496 7.87
2020/1/6 2541 27.62 25.40 27.19 47,402,752 8.50
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Continued
2022/12/28 90.30 90.43 88.08 88.85 15,375,506 6.10
2022/12/29 88.61 91.86 87.83 89.91 13,363,723 6.17
2022/12/30 90.80 91.42 87.87 87.90 11,786,755 6.04
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Figure 3. Closing price of stock
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Figure 4. Proportion graph of singular values
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Figure 5. Results of singular spectrum analysis
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Figure 6. IMFs of VMD decomposition
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Figure 7. Residual sequence of VMD decomposition
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Figure 8. Prediction of original sequence PSO-SVR
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Figure 9. Prediction of trend_PSO-SVR
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Figure 10. Prediction of noise_PSO-SVR
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Figure 11. Prediction of SSA-PSO-SVR
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Figure 13. Prediction of IMF2-ALSTM
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Figure 14. Prediction of IMF3-ALSTM
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Figure 15. Prediction of res-ALSTM
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Table 2. Evaluation index of each IMFs prediction result
= 2. & IMFs TUNZE REVITEMN TaHR
imfs MAE MSE R?
IMF1 0.59 0.51 0.685
IMF2 0.30 0.14 0.824
IMF3 0.19 0.05 0.857
res 0.97 1.48 0.059
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Figure 16. Prediction of S-V-PSAL mixed model
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Table 3. Evaluation index of each model
< 3. EMEREMNIEIR
Model MAE MSE R?
PSO-SVR 2.57 11.23 0.759
SSA-PSO-SVR 1.89 5.46 0.895
S-V-PSAL 1.48 3.37 0.934
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