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Construction Study on Application of Decomposition and
Reconstruction for Energy Price Analysis

LI Xiang'?*, WANG Jue'”, WANG Zhen'*, ZHOU Hao'”
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Abstract: Energy is an important foundation in ensuring people's living standards and developing national economy. Changes in energy
prices are closely related to the development of global economy, international relations and national policies. In recent years, the
dramatic fluctuations of energy prices have increased the complexity of analyzing the price series. Therefore, the decomposition and re-
construction method has been widely used in energy price series analysis and prediction. This paper uses oil futures price as the repre-
sentative of energy and applies four common decomposition methods ( wavelet transform, singular spectrum analysis, empirical mode
decomposition, variational mode decomposition) on oil price for analysis and comparison. Empirical studies show that the four
decomposition methods can obtain similar decompositions. The decomposition method can effectively separate multiple fluctuation char-
acteristics of price series and reduce the complexity of price analysis. Furthermore, the wavelet transform has orthogonality with
appropriate basis functions; the singular spectrum analysis can extract the principal components of the signal; the empirical mode de-
composition algorithm is fast and easy to implement but sometimes suffered from mode mixing problem; variational mode decomposition
can effectively avoid mode mixing. It will be helpful to choose a suitable decomposition method according to characteristics of energy
price series and analysis purposes.

Key words: energy price; oil futures; decomposition; reconstruction



