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Fig.1 Electricity price forecast model
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Fig.2 Decomposition of historic prices
by multi-resolution analysis
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Fig.3 Decomposition of historic loads
by multi-resolution analysis
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Tab.1 Comparison among forecasted and
real prices of 1,May,2004

. TR 1 iR 2 A7k
BB e p ; ,
c APE/% ¢ APE/% ¢ APE /%
1 2220 2296 3431 2190 1.358 22.84 2.880
2 1777 19.59 10.255 19.96 12.333 18.44 3.762
3 16.76 1598 4.640 17.73 5781 16.66 0.610
4 16.04 1541 3930 16.27 1408 1527 4.828
5 1596 16.14 1.128 17.17 7.602 16.86 5.648
6 18.24 17.52 3.960 18.56 1.757 1794 1.649
7 20.00 21.18 5.888 19.56 2.215 20.74 3.721
8 27.11 26.72 1434 2649 2276 2637 2.736
9 34.15 3217 5.812 3290 3.661 3252 4.786
10 41.88 39.13 6.571 3995 4597 41.03 2.034
11 47.78 43.63 8.693 4823 0.944 47.02 1.589
12 4723 4822 2.087 4733 0.207 4636 1.844
13 4897 4758 2.828 48.70 0.544 4845 1.055
14 47.63 4946 3.843 4878 2421 47.60 0.055
15 4473 47.03 5.140 4569 2.153 4477 0.099
16 44.10 4382 0.641 4500 2.047 4446 0.823
17  42.19 4644 10.073 4441 5263 44.05 4.398
18 4095 43.06 5.157 4286 4.656 4193 2393
19 39.77 39.73 0.111 38.63 2.859 3826 3.797
20 39.82 40.73 2285 4097 2.890 40.11 0.737
21 51.59 48.62 5753 5328 3.280 5240 1.578
22 4403 4743 7716 4341 1416 4381 0491
23 33.11 3575 7975 36.70 10.835 33.99 2.669

24 2600 25.87 0482 31.68 21.836 29.37 12975
MAPE/ % 4.576 4.347 2.798
fix K APE/ % 10.255 21.836 12.975
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Tab.2 Comparison among forecasted and

real prices of May,2004 %

T R | Bl 2 A 3CT5

B MAPE #izk APE MAPE #z Kk APE MAPE #z k APE
05-01 4576 10.255 4347  21.836 2.798 12.975
05-02 4.672 14.644 5564  16.048 4.655 13.635
05-03 3473 10.107  3.549 12.286 3.114 12.851
05-04 3.761 14261 4.201 11.089 2.623 11.225
05-05 7.493 36.088 7.378  29.165 4.757 19.754
05-06 5.547 19.968 5.817 16.497 4.328 12.695
05-07 4.867 24.022 4.847 18.296 4.027 8.629
05-08 5996 21.733 6.553 34927 4931  21.233
05-09 4.879 14.639 4414 17.834 4300 17.867
05-10 2.971 9.772 3513 10.219 2.433 8.081
05-11 7.249 23932 3892 12902 4.063 14.277
05-12 5908 24.186 6.110  26.645 4.529  22.218
05-13 6.114 28576 5.717  28.865 4.340 15.365
05-14 4339 16271 4.230 17.896 2.165 4.481
05-15 6.249 27306 4.778 13.205 3.566 13.258
05-16 5935 17.571 6925 27951 5524 24711
05-17 5918 28.800 4.619 16.730 5.084  20.793
05-18 4.719 15.096 3.733  20.270 3.154  15.226
05-19 5.026  14.838 3.473 12.500 3.622 12.913
05-20 6.327 26.027 5.605 13.193 4.104 10.180
05-21 5215 22,697 3490 11.138 2270 6.133
05-22 4595 18.160 3.660  14.521 2952 12.737

05-23 5.153 17945 3.121 6.615 2.652 6.588

05-24 5414 20.349 4.079 11.940 3.464 12.403
05-25 5.019 17.258 4.582 14976 4.638 20.246
05-26 4.498 16.283  3.590 13.963 2.936 15.834
05-27 4916 13.193  3.780 10.496 2.196 6.073
05-28 5.391  20.093 3.866 14.947 3.760 11.564
05-29 4.680 11.756 4.462  26.360 3.508 15.710
05-30 4.785 12.608 5.408 21.100 3.819 15.198
05-31 6.010 15.888 4.962 10.862 4.585 13.582
“F- 15 MAPE 5.216 4.694 3.723
it K APE 36.088 34.927 24711
3 BFFAREHEXNEILIRELE
Tab.3 Comparison of MAPE among
different methods
JEE B ] FiAd 2 A7k

2 7.106 6.691 5.202

5 5.216 4.694 3.723

8 5.163 4.388 4.071

11 5.650 5.540 4.886
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Neural network short-term spot price forecast based on
multi - factor wavelet analysis
SU Juan,DU Song- huai, I Cai-hua
(China Agricultural University, Beijing 100083, China)

Abstract: The common electricity price forecast method based on wavelet analysis decomposes the
historic prices and forecasts respectively,without introducing the influencing factors of price to the
forecast model,or introducing the influencing factors of price undecomposed by wavelet analysis. A
method combining wavelet analysis and neural network is proposed,which decomposes both historic
prices and loads into approximate price series,detailed price series,approximate load series,and
detailed load series by multi - resolution wavelet analysis. The BP neural network is trained by the
approximate price series and approximate load series to forecast the future approximate price and by
the detailed price series and detailed load series to forecast the future detailed price. The final
forecasted price is the reconstruction of the forecasted approximate price and the forecasted detailed
price. The simulation of PJM power market’s LMP verifies the effectiveness and feasibility of the
proposed method.

Key words: electrity price forecast; BP neural network; wavelet analysis; power market



