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Fig. 7 Comparison of the closing prices of the Shanghai
Composite Index predicted by 4 models
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Table 2 Prediction performance indicators

of the 4 models on training set

FEARY RMSE MAE MAPE/%
LSTM 137.334 2 92.637 2 3.2652
VMD-LSTM 118.792 3 72.617 3 2.657 17
VMD-SSA-LSTM 79.616 7 45.404 8 1.698 7
VMD-CSSA-LSTM 10.750 7 7.217 2 0.257 8
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Table 4 Complexity comparison between the 4 models
iR H M N O(Wine) O(W )
LST™M 100 1 2425 010.10x10°) 0(10.104x10°)

VMD-LSTM 100 5 2425 0(50.50x10°) 0(10.104x10°)
VMD-SSA-LSTM 272 5 2425 0(146.71x10°) 0(29.354x10°)
VMD-CSSA-LSTM 260 5 2425 0(139.62x10%) 0(27.934x10°)
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Fig. 8 Comparison of closing prices of 3 stocks predicted by the 4 models
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Stock price prediction based on VMD-CSSA-LSTM combination model

HUANG Houju' LI Bo'
1 School of Electronics & Information Engineering, Liaoning University of Technology,Jinzhou 121001, China

Abstract To address the problems of stock price prediction due to its non-static , highly complex and random fluc-
tuations,a combination model based on Variational Mode Decomposition ( VMD ) -Circle Sparrow Search Algorithm
(CSSA) -Long Short-Term Memory ( LSTM) neural network is established.The original stock closing data is decom-
posed into several Intrinsic Mode Function (IMF) components by VMD, and then the CSSA is used to optimize the
parameters of hidden layer neurons,iteration number and learning rate of LSTM , and the optimal parameters are fit-
ted into the LSTM , where each IMF component is modeled and predicted ,and the prediction results of IMF compo-
nent are superimposed to obtain the final result. Experiments show that the RMSE , MAE and MAPE of the proposed
model are minimized on multiple stock datasets,the error of the predictied closing prices of individual stocks fluctu-
ates around 0, which is more stable with better fitting and higher accuracy.

Key words stock price forecasting; variational mode decomposition ( VMD ) ; sparrow search algorithm ( SSA) ;

Circle chaos mapping;long short-term memory ( LSTM)



