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Stock price forecasting using FCLSTM-vSVR based on fuzzy Candlestick
LIU Xiyang', SONG Yan’, ZHANG Yameng’

(1 College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China; 2 School of
Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] Due to the uncertainty and nonlinearity of stock market, accurately predicting stock prices is always a major challenge
for investors. The existing stock price prediction models are relatively single and the prediction accuracy is undesirable. In order to
solve this problem, a multi-stage hybrid model of long short—term memory (LSTM) networks and support vector regression based
on the fuzzy Candlestick, namely FCLSTM - vSVR, is presented. In the first stage, some parameters of LSTM network are
optimized based on Genetic Algorithm. The stock price is preliminarily predicted by LSTM, and the residual values of stock price are
calculated. In the second stage, original price series are transformed to ambiguous outputs by applying fuzzy Candlestick. Then the
fuzzy outputs are used as the inputs of vSVR model to predict the residual values. Finally, the final forecast values of stock price are
taken by summing the predicted values of the two stages. Experimental results show that the model presented has higher prediction
accuracy and is superior to the baseline model in one—step prediction of stock price.
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Tab. 3 Time window size and hidden layer units of GLSTM model

LGRS e 1 e e Bk
AAPL 6 80
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Tab. 4 The evaluation results of different models on AAPL

LAY R? RMSE MAPE MAE
ARIMA 0.319 16.346 19.783 13.446
VSVR 0.964 3.808 3.046 2.728
BPNN 0.955 4.262 3.555 3.232
GLSTM 0.974 3.247 2.652 2.334
GLSTM-BPNN  0.958 4.107 3.443 2.888
FCLSTM-vSVR  0.974 3.224 2.640 2.329
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Tab. 5 The evaluation results of different models on ADI

el R? RMSE MAPE MAE
ARIMA -1.769 16.403 13.521 14.021
vSVR 0.835 4.048 2.854 3.093
BPNN 0.851 3.895 2.680 2.886
GLSTM 0.870 3.593 2.441 2.619
GLSTM-BPNN  0.845 3.916 2.586 2.733
FCLSTM-vSVR  0.876 3512 2.382 2.558
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Tab. 6 The evaluation results of different models on WTI

e R? RMSE MAPE MAE
ARIMA -15.892 3.114 140.180 2.993
VSVR 0.851 0.244 8.842 0.186
BPNN 0.898 0.202 6.585 0.147
GLSTM 0.917 0.183 6.080 0.134
GLSTM-BPNN  0.878 0.221 7.938 0.171
FCLSTM-vSVR  0.928 0.170 5.560 0.121
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Tab. 7 The evaluation results of different models on GSPC

el R? RMSE MAPE MAE
ARIMA -1.104 422.567 12.184 338.167
VSVR 0.912 87.155 2.263 67.621
BPNN 0.921 82.688 2.019 59.435
GLSTM 0.915 85.235 2172 64.878
GLSTM-BPNN  0.923 81.553 1.925 56.305
FCLSTM-vSVR ~ 0.925 80.271 2.016 59.848
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Tab. 8 The evaluation results of different models on IXIC

LAY R? RMSE MAPE MAE
ARIMA 0.366 1014204  12.093 785.554
VSVR 0.931 342.198 2.896 270.081
BPNN 0.931 342.186 2.902 269.034
GLSTM 0.946 304.324 2.599 244.293
GLSTM-BPNN  0.934 334.584 2.532 228.303
FCLSTM-vSVR ~ 0.952 286.123 2.422 225.780
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Fig. 8 The comparison of the actual closing price values with the
predicted value of FCLSTM-vSVR model
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