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Research on stock index prediction based on composite noise

reduction LSTM comprehensive model
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Abstract: Given the great difficulty in prediction of stock index series, a comprehensive research
method was proposed on the basis of compound noise reduction decomposition, optimization
prediction and integration to analyze and predict the stock index for the sake of improving the
prediction accuracy. Firstly, the stock index was decomposed into components of different
frequencies by using the method of complete ensemble empirical mode decomposition with
adaptive noise (CEEMDAN); secondly, wavelet threshold (WT) denoising was applied to
further denoise the combined high-frequency components to obtain new high-frequency
components; finally, the long-short-term memory neural network (LSTM) model was
employed to predict the new high-frequency component, the low-frequency component and the
trend item respectively, the sum of the prediction results being the final prediction value of the

stock index. The research results show that the average absolute error of CEEMDAN-WT-
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LSTM on the Shanghai Stock Exchange Composite Index and Shenzhen Securities Component
Index decreases by 32.22% , the average root mean square error decreases by 32.64% , and the
determination coefficient increases by 1. 09% on average. Compared with other mainstream
financial modeling forecasts, CEEMDAN-WT-LSTM boasts lower prediction error and better
stability. This study can provide a new method for the stock index prediction.

Keywords: CEEMDAN; wavelet threshold; LSTM; stock index prediction
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WG 74 588 )& / dB R ZINIBE 19 {2 R CEEMDAN+WT £
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8 SNR/MSE 7.856 4/0.092 7 8.176 4/0.080 6

10 SNR/MSE 9.916 1/0.086 8 10.399 3/0.077 5
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Table 2 Single sample ¢-test of each component based on CEEMDAN decomposition in SSEC training template sequence

BB
R AR Al BEEGUS Tl AR

TR LR
IMF1 1410 0.709 0.942 1409 0. 346 0.709 —0.768 2. 185
IMF2 1410 0.657 0.629 1 409 0.526 0.657 —1.391 2.704
IMF3 1410 1.282 0.685 1409 0.493 1.282 —2.388 4.951
IMF4 1410 —3.396 0. 686 1409 0.493 —3.396 —13.109 6.317
IMF5 1410 14.011 4.536 1 409 0. 000 14.011 7.952 20.012
IMF6 1410 53.219 10. 338 1409 0. 000 53.219 43.119 63.317
IMF7 1410 —20.706 —5.508 1409 0. 000 —20.706 —28.079 —13.332
res 1410 3 108.061 1 459.805 1409 0. 000 3 108.061 3 103.885 3 112.238
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Table 3 Comparison of prediction effects of Table 4 Comparison of prediction effects of
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AT vk R? MAE RMSE AT R? MAE RMSE
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