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GM (1,1) model based on least absolute deviation and its application in the power load forecasting

ZHOU De-qiang
(School of Information and Mathematics, Yangtze University, Jingzhou 434023, China)

Abstract: In order to overcome the defects of parameters estimation in traditional GM(1,1) model by means of least square
procedure, and enhance the forecasting accuracy of GM(1,1) model in middle and long term load forecasting under the conditions of
load sudden changing, an estimation method of GM(1,1) model parameters based on least absolute deviation is presented. In the GM
(1,1)modeling process, this method optimizes the sum of error absolute, and based on object function characteristics of
non-differentiability, uses linear programming to estimate the parameters of the model. It is applied to some middle and long term
load forecasting and is compared with the traditional GM (1,1) model. The results show that the mehod has higher forecasting precision.
It takes advantages of the benefits of least absolute deviation,which is lightly influenced by singular value and has good
robustness. This model avoids the defects of parameters estimation in traditional GM(1,1) model by means of least square
procedure, it is an effective method to the middle and long term load forecast under the conditions of load sudden changing.
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Tab.1 Result of LAD and LSP forecasting

Fhr b MEKES% ARGURE RSO

T T
1990 538.99 - 512.10 520.09
1991 548.66 1.79 554.75 559.92
1992 602.21 9.76 600.95 602.79
1993 654.05 8.61 651.01 648.94
1994 723.12 10.56 716.60 698.63
1995 753.84 4.25 763.96 752.13
1996 803.35 6.57 827.59 809.71
1997 877.22 9.20 896.52 871.71
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Tab.2 Index of two methods being compared

EEa Fe R TN AT LT
MAE 12.18 9.24
RMSE 2.33 2.07
MAPE 0.018 0.014
MSRE 0.091 0.083
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