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GM (1,1) model based on combination optimization of initial sequence
transformation and background value

ZHANG Shanhua , WANG Hongxiang

(Department of Digital Equipment, Jiangsu Vocational College of Electronics and Information, Huai’an 223003, Jiangsu, China)

Abstract; The smoothness and class ratio of the initial sequence is the key to GM (1,1) model prediction. In order to improve the
prediction accuracy of the model, the GM (1, 1) model based on combination optimization of initial sequence transformation and
background value is proposed in this paper. Firstly, The model transforms the combination of the arccosine function and the power
function of the original sequence, which contains two parameters to be determined, and theoretically proves that this function
transformation can improve the smoothness of the original sequence and reduce the cascade deviation. Meanwhile, the optimized
background value which contains two pending parameters are used to replace the traditional background value. The average relative error is
taken as fitness function. The particle swarm algorithm is used to search for the optimal value of the four parameters to be determined in
the GM(1,1) model, and the optimal parameter is brought into the GM( 1,1) model for prediction. Taking China’s passenger traffic series
from 1990 to 2005 as an example, the data from 1990 to 2002 are used as the fitting sample, and the data from 2003 to 2005 are used as the
prediction sample. The verification results show that the GM (1,1) model based on combination optimization of initial sequence
transformation and background value can decrease the fitting average relative error by 1. 71%, 0. 16%.1. 08%, 0. 14% and 0. 12%
compared with GM (1,1) models based on exponential function transformation, tangent function transformation, inverse cosine function
transformation, combined transformation of tangent function and power function and combined transformation of inverse cosine function
and linear function. The GM (1,1) model based on combination optimization of initial sequence transformation and background value can
decrease the prediction average relative error by 0.33%, 0.28%, 2.31%, 0.45% and 0. 14% compared with GM (1,1) models based on
exponential function transformation, tangent function transformation, inverse cosine function transformation, combined transformation of
tangent function and power function and combined transformation of inverse cosine function and linear function.
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Fig. 1 Flow chart of the research
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