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Fractional order discrete grey GM(1, 1) power model based on oscillation
sequences and its application

WANG Jun-fang®, LUO Dang
(School of Mathematics and Information Science, North China University of Water Resources and Electric
Power, Zhengzhou 450046, China)

Abstract: To overcome the system errors of the grey GM(1, 1) power model, in which the parameters estimation is discrete
and the forecast function is continuous, a new fractional order grey discrete GM(1, 1) power model is constructed, and the
method of regularization is used in stead of the least square method in some parameters’ estimation because of the problem
of ill-condition to improve the accuracy of parameters estimation. A new method is proposed to determine the optimization
values of accumulation order and power exponential so as to increase the forecast precision. The tests on the forecast of
industrial waste emissions rate and urban water consumption show that the proposed model and the methods of parameters
estimation have higher forecast accuracy in oscillation sequences.
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