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(College of Software Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; With the increasing complexity of financial time series data, it becomes a challenge to capture the trend changes
of financial data for multiple days in the future. To address this problem, a financial market trend prediction model (atten-
tion-based DWT-VMD-CBILSTM) based on CNN+BiLLSTM with signal decomposition noise reduction and added attention
mechanism is proposed. Firstly, the original financial stock index series are noise-reduced by using discrete wavelet trans-
form (DWT) ,and then the noise-reduced data are further decomposed into several sub-series by using variational modal
decomposition ( VMD). Based on the first two steps combined with multivariate features,a CNN+BiLSTM network model
based on the attention mechanism is used to make multi-step predictions for each sub-series, and finally the prediction re-
sults are summed to obtain the final results to achieve longer-term trend prediction. To demonstrate the performance of the
proposed model , experimental comparisons are conducted with different models on different financial stock index datasets.
The results show that the prediction accuracy of the proposed model outperforms other methods, reaching 12.28 0. 39 and
80.27.0.71 in mean absolute error (MAE) and mean percentage error (MAPE) ,respectively,and 72% ,74% and 79% ,
69% in the coefficient of resolvability( R*) and interpretable variance value (EVS) of the fit.

Keywords : financial time series prediction ;discrete wavelet transform( DWT) ; variational modal decomposition( VMD)) ;

convolutional neural network ; bidirectional long-short memory network



