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Analysis of the stock price prediction based on phase space
reconstruction and gated recurrent unit
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Abstract; It is critical to predict stock price fluctuations accurately in financial investment. Stock
price fluctuations are influenced by multiple factors and have nonlinear characteristics, making tradi-
tional linear prediction methods often ineffective. We first selected 5 representative stock indices and
5 large-cap stocks of A-shares as samples, used their daily closing price data from 2020 to 2023, to
map their price time series to a high-dimensional space by using the phase space reconstruction
(PSR) technique, and reveal their chaotic characteristics. Then, based on the deep learning method
Gated Recurrent Unit (GRU) , we developed a PSR-GRU prediction method to generate stock price
prediction results. Finally, we compared the predicted results with those obtained from classical pre-
diction models. We found that stock price fluctuations have chaotic characteristics, and the PSR-GRU
exhibits superior performance in stock price prediction.
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Epoch 100.0
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Train_Test_Split 0.8
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Table 2  Parameters results
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P 300 970 247 3.00 476  0.0337
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Fig.3 Predicted and actual prices of Shanghai composite index
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Fig.4 Predicted and actual prices of Kweichow Moutai Co. , Ltd.
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Fig.5 Loss function of Shanghai composite index
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Table 3 Results of loss function

_— RS MR
MSE MAE MSE MAE
FiF¥e%  0.0065 0.0038 0.0021 0.0015
IF4E  0.0042  0.0027 0.0023  0.0012
FIERLIE 0.0037  0.0015 0.0021 0.001 1
300 0.0056 0.0052 0.0034 0.002 6
HiE 1000 0.0045 0.0036 0.0029 0.002 1
HIMES  0.0043  0.0029 0.0019 0.0010
WEWHAT 0.0293  0.0024  0.0293 0.016 3
TApER:  0.0037 0.0031 0.0020 0.0009
Fb Y 3l 0.0032 0.0028 0.0014 0.0006
AR  0.0045 0.0021 0.0031 0.002 4
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Fig.8 Prediction results by SVM of Shanghai composite index
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