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GM(1,1) Prediction for Oscillatory Sequences Based on Data

Sequence Characteristics and Its Application

WANG Xia, YE Qiutong

(School of Business Administration, Henan University of Economics and Law, Zhengzhou 450046, China)

Abstract: To address the issues of low prediction accuracy when traditional GM(1,1) models handle oscillatory sequences, as well as problems

such as high computational complexity, large data requirements, and weak generalization capabilities in some improved models, a grey

prediction method for oscillatory sequences was proposed from the perspective of data sequence characteristics. By observing and analyzing the

sequence characteristics and development trends of oscillatory sequences, the data was approached from three angles: subgrouping data based on

sequence characteristics, truncating recent partial data sequences, and grouping data using seasonal features. Subsequently, a novel GM(1,1)

model was constructed by integrating data sequence characteristics with the average weakening buffer operator. Through empirical analysis of

multiple cases., it is verified that the proposed method significantly outperforms the traditional GM(1,1) model and some improved models in

prediction performance. It also enhances the generalization ability of the GM(1,1) model while remaining simple and easy to implement. The

method is applied to predict solar power generation in Henan Province, once again confirming its effectiveness.

Keywords: oscillatory sequence; data sequence characteristics; GM(1,1) model; buffer operator
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