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model of gray neural network
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x 1 RR5HEMmERETNIRZER EE (2003 —2006 )

Tab.1 Comparison of forecasting errors of coal and oil consumption (2003 —2006 )

oM. BIESE 3Ty Jefw GM 1) AR
Ay ’ Dynamic Grey Model Sliding Average Unbiased GM (1 ,1) Combination Forecasting
Year 1 PaRi| i i 1 il 1 i s il
Coal 0il Coal 0il Coal 0il Coal 0il Coal 0il
2003 0.075 0.108 0.075 0.108 0.091 0.120 0.080 0.112 0.043 0.046
2004 0.187 0.135 0.189 0.139 0.205 0.150 0.192 0.139 0.004 0.038
2005 0.237 0.240 0.239 0.242 0.258 0.256 0.242 0.244 0.021 0.020
2006 0.231 0.210 0.227 0.216 0.256 0.229 0.235 0.213 0.056 0.012
Fx2 AEHEGEEIREXILE T i hR o
Tab.2 Errors of different combination models 10"tons of SCE
GM —PLS GM —ANN AHP—GM BP—GM
Ay PR
Year Actual Value T E % T E R T P2 T {E T2
Predict Value Error Predict Value Error Predict Value Error Predict Value Error
2003 1705 .02 1 543.75 —0.162 1 861 .36 —0.156 1584 .47 —0.121 1626.73 —0.078
2006 2 293 .19 2 503 .87 —0.211 2 116 .58 —0.177 2 431 .36 —0.138 2 320 .67 —0.027
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Fig .3 Error compassion of forecasting models

based in oil consumption
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Tab.3 Demand of the coal and oil in Jiangsu

Province in the next fifteen years 10*tons of SCE

A0 i aRTii Ay e &R
Year Coal 0il Year Coal 0il
2007 18 757.07 2 453.07 2015 22 145 .62 3294 .13
2008 19 601.39 2628 .64 2016 22 743 .24 3344 .81
2009 20 146 .28 2782 .43 2017 23 434 .37 3395.13
2010 20 483.68 2 910.88 2018 24 188.71 3440 .51
2011 20 742.92 3016 .44 2019 24 935 .87 3 484 .86
2012 20970.14 3 105.06 2020 25615 .26 3532.6
2013 21259.93 3177.51 2021 26 168 .49 3585 .67
2014 21645.76 3 238.83
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Energy Demand Forecasting Based on Combined Model

ZHOU Yang WU WenZXiang HU Ying LIU XiuXiang
(Institute of Geographical Sciences and Natural Resources Research , Beijing 100101 ,China )

Abstract Energy is the basis of human’s survival and development , and it is also the focus in the international political , military and

diplomatic fields . Energy demand forecast is the basis for establishing energy program . At present , there are many energy demand forecasting

models . In general , they can be divided into two forecasting models : one is the single forecasting model and the other is the combined model .

Based on the analysis of advantages and disadvantages of some common single models and the applicable scale, one optimized combination

forecast model which is composed of BP neural network and gray model is set up . At last , we apply this method to predict the demand for coal

and oil of Jiangsu Province from 2007 to 2021 . The article drew following conclusions ; On the one hand , with the development of economy of
Jiangsu Province , the demand of coal and oil will gradually increase .Coal increases from 196 .013 9 tons in 2008 to 256 .152 6 tons 2020 , and
oil increases from 26 .286 4 tons in 2008 to 35 .326 O tons in 2020 , with an annual increase of about 1.81% and 1.36)% respectively . On the

other hand , the combined model can overcome the shortcomings of single model , and realize the principle that the combined errors are the

smallest over a period . Meanwhile , the combined model can not only be used to the mid-ong temm forecasting of energy , but also to extend to

other areas due to its accurate forecasted results .

Key words combined model ; demand forecast ; artificial neural network ; gray model
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