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A least square support vector machine prediction
algorithm for chaotic time series based on the iterative
error correction”

Tang Zhou-Jin' Ren Feng Peng Tao Wang Wen-Bo

(School of Information and Communication Engineering, Beijing University of Posts and Telecommunications, Beijing 100876,
China)

( Received 24 October 2013; revised manuscript received 26 November 2013 )

Abstract

This paper analyzes the error characteristic of traditional support vector machine prediction algorithm, where the
error series are smooth and regular. This is because a single prediction model is incapable of fitting chaotic system
mapping function and omitting some deterministic component. On this basis, a prediction algorithm that consists of an
iterative error correction and a least square support vector machine (LSSVM) is proposed. The algorithm creats multiple
predictive models via the method of iterative error correction to approximate the chaotic system mapping function and
obtain significant improvements of predictive performance. In addition, the optimal parameters of the prediction model
are automatically obtained from the pattern search algorithm which is simple and effective. Experiment conducted on
Lorenz time series and MackeyGlass time series indicates that the proposed algorithm has a much better performance

than that recorded in the literature.

Keywords: chaos time series prediction, least square support vector machine, iterative error correction,

parameter composite optimization

PACS: 05.45.Tp, 05.45.Gg DOI: 10.7498/aps.63.050505

* Project supported by the Chinese Defence Advanced Research Program of Science and Technology, China(Grant No.
208010201).

t Corresponding author. E-mail: tangzhoujin@gmail.com

050505-10


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.63.050505

	1引 言
	2最小二乘支持向量机
	3传统LSSVM预测误差特性分析
	Fig 1
	Fig 2


	4基于误差补偿和参数优化的预测算法具体步骤
	Fig 3

	5实验仿真与分析
	5.1 Lorenz混沌时间序列
	Table 1
	Table 2
	Table 3
	Fig 4
	Table 4

	5.2 MackeyGlass混沌时间序列预测
	Table 5
	Fig 5
	Table 6


	6结 论
	References
	Abstract

