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Abstract

Energy is the cornerstone of social development. With the development of economy, the demand
for energy is increasing year by year. So it is very important to forecast the energy demand with
high precision. In this paper, based on GM(1, 1) model and BP neural network model, a tandem
type grey neural network model is established to forecast the national total energy demand using
the resident consumption level index, the total energy production, the energy industry investment,
the gross domestic product, the total energy available for consumption, and the total population at
year-end as the influence indexes. The actual data of total energy consumption in 2000~2011
were selected as modeling data, and those in 2012~2016 were selected as testing data. Compara-
tive analysis of GM(1, 1) and gray neural network prediction accuracy was made. The results show
that the grey neural network model has the highest prediction accuracy and the mean variance of
the prediction error is 0.5840, which is less than the mean variance of the single GM(1, 1) prediction
error.
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Figure 1. Gray network structure diagram
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FEFE SRS [10], HAlegEsE or £ L.
3.2. X8 GM(1, 1)FuiE sy

ASCH HMATLABR 4 e,  LA20004F £|20114F JL 1247 1) 4 [ R J5H 2% & 20 20124F $1]2016 4355
FEMREIR TR B EIAT N, A~MRECM(L, 1) B KK B RN a=-0.0825, KEfEHERN
b =156881.93 . GM(L, 1) TRl A5 28 fry by i) v 2 75 F 09 «
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JHIEMATLABHR A 3R 43 i 2 TME 5 1% 22 {8 WL 2 2.
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Table 1. Energy demand indicators
= 1. BEREKIEHR

S RO FOKC R REURAE T S BRI T EA A B AT SRS B ERE AN BB EE

o (1978=100)  (JFMibRERY)  (f27T) (fzo) (JIMEARAERR) (AN (FIWibRIERE)
2000 4 493.10 138,569.70 3991.48 100,280.10 14,234.00 126,743.00 146,964.00
2001 4 523.20 147,424.99 3818.18 110,863.10 144,234.00 127,627.00 155,547.00
2002 4 567.30 156,277.01 4261.94 121,717.40 147,410.00 128,453.00 169,577.00
2003 4 600.00 178,298.78 5508.36 137,422.00 155,927.00 129,227.00 197,083.00
2004 4 643.00 206,107.73 7504.80 161,840.20 180,193.00 129,988.00 230,281.00
2005 4 705.40 229,036.72 10,205.63 187,318.90 212,650.00 130,756.00 261,369.00
2006 4 765.00 244,762.87 11,826.30 219,438.50 254,619.00 131,448.00 286,467.00
2007 4 862.60 264,172.55 13,698.62 270,232.30 256,034.00 132,129.00 311,442.00
2008 4 934.30 277,419.41 16,345.54 319,515.50 274,800.00 132,802.00 320,611.00
2009 4 1026.10 286,092.22 19,477.95 349,081.40 287,011.00 133,450.00 336,126.00
2010 & 1124.50 312,124.75 21,627.10 413,030.30 311,277.00 134,091.00 360,648.00
2011 4 1248.60 340,177.51 23,045.59 489,300.60 365,588.00 134,735.00 387,043.00
2012 4 1362.00 351,040.75 25,499.80 540,367.40 390,394.00 135,404.00 402,138.00
2013 4 1462.00 358,783.76 29,008.91 595,244.40 407,594.00 136,072.00 416,913.00
2014 4 1574.60 361,866.00 31,514.89 643,974.00 417,415.00 136,782.00 425,806.00
2015 4F 1692.60 361,476.00 32,562.13 689,052.10 426,095.00 137,462.00 429,905.10
2016 4 1816.10 346,000.00 32,837.36 744,127.20 429,960.00 138,271.00 436,000.00

Table 2. Comparison of forecast and actual value of total energy demand in 2012~2016 based on different models
2. ETFEIERR 2012~2016 F 2 HERE K EHUNE S TFMERIELE

e AR TH 2R GM(Z, 1)FME W IR Z 2 TIIME R
(3 miATHESR) (T MlEbRHESR) % (MR HERE) %
2012 4§ 402,138.00 390,735.70 —2.8354 395,880.90 -1.5560
2013 4§ 416,913.00 416,151.51 -0.01827 410,731.37 -1.4827
2014 4§ 425,806.00 443,220.51 40898 419,503.76 -1.4801
2015 4 429,905.10 472,050.24 9.8034 429,726.16 -0.0416
2016 4 436,000.00 472,050.24 8.2684 435,175.41 -0.1891
¥J5 % 12.3462 0.5840
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Figure 2. Gray neural network topology
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Figure 3. Energy demand forecast based on different models versus real val-
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Figure 4. Comparison chart of relative error between predicted and actual
value of energy demand based on different models
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