Computer Science and Application HEP R F 5MH, 2019, 9(12), 2386-2393 Hans X
Published Online December 2019 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2019.912265

Chaotic Financial Series Prediction
Study Based on Hybrid Model with
Neural Network and Reconstructing
Phase Space

Xindi Bai, Xiaowei Deng*

School of Physical and Mathematical Sciences, Nanjing Tech University, Nanjing Jiangsu
Email: baixindi_d2@126.com, ‘deng.xiaowei@163.com

Received: Dec. 4th, 2019; accepted: Dec. 17th, 2019; published: Dec. 24th, 2019

Abstract

Strange attractor of Shanghai Stock Index series from 2010 to 2019 is reconstructed by the me-
thod of reconstructing phase space, then shows that the largest exponent of Lyapunov is positive
through numerical simulation, which confirms that the index series is chaotic. The optimum em-
bedding dimensionality is selected by method of false neighbors. On this basis, a hybrid prediction
model based on neural network with genetic algorithm and local forecasting with Gaussian Kernel
is proposed, which can forecast chaotic series by estimating the trajectory of strange attractor.
Compared with RNN, this prediction model has better convergence speed and prediction accuracy.
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Figure 1. Series of modified Shanghai composite index
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Figure 2. Phase space when m =3 , T=45
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Figure 3. Determining the embedding dimension by flase neighbor
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Figure 4. Flowchart of hybrid neural network model
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Figure 5. Error comparison of hybrid neural network and recurrent neural network
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Figure 6. Prediction result comparison of hybrid neural network and recurrent neural network
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