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Multivariate chaotic time series prediction using
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Abstract

Multivariate chaotic time series is widely present in nature, such as in economy, society, industry and other fields.
Modeling and predicting multivariate time series will help human to better manage, control, and make decision. A
prediction method based on multiple kernel extreme learning machine is proposed in this paper to model the complex
dynamics of multivariate chaotic time series. First, the multivariate chaotic time series is reconstructed in phase space,
transforming the temporal correlation into spatial correlation. Then, a prediction model-multiple kernel extreme learn-
ing machine, which combines the multiple kernel learning and extreme learning machine with kernels, is proposed to
approximate the nonlinear function of the input — output data in phase space. The proposed multiple kernel extreme
learning machine could effectively combine the simple training of extreme learning machine with kernels and the data
fusion capabilities of multiple kernel learning. Simulation results based on Lorenz chaotic time series prediction and San
Francisco monthly runoff prediction demonstrate that, compared with other state-of-art chaotic time series prediction

methods, the proposed multiple kernel extreme learning machine could get a better prediction accuracy.

Keywords: chaotic time series, neural networks, kernel methods, prediction
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