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The application of grey residual error GM(1,1)model
based on Markvo to aging behavior prediction of plastic
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Abstract: To solve the problem of poor prediction accuracy of GM(1,1)model when the data are discrete,
based on the sign of residual error modification value of prediction value being determined by Markvo chain,
a residual error modification is presented. The grey residual error GM (1, 1) model based on Markvo is
constructed through the modification of simulation value and prediction value obtained from GM (1, 1)
model. The prediction of tensile strength of LDPE greenhouse film under natural aging condition is taken as
an example, and the applicability of constructed model in the prediction of plastic aging behavior is
researched. The results show that the relative error between prediction value and the actual value of tensile
strength of LDPE greenhouse film after aging 18 and 21 months obtained from constructed model are
1.49% and 4. 96% respectively. Prediction accuracy are higher than that (relative error are 3. 40% and
6.75% respectively)obtained from GM(1,1)model obviously. Grey residual error GM(1,1)model based on
Markvo needs less original data and has high prediction accuracy,thus it is a simple and reliable method for
plastic aging behavior prediction.
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