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Electric Load Forecasting Based on the Haar Wavelet Analysis and
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an ARIMAX Model for Electric Information
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(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: To improve the prediction accuracy of unstable electric load time series, a prediction method
was proposed based on the decomposition of Haar wavelet and the coordination of ARIMAX model.
First, the high and low frequency information sequences were separated by the Haar wavelet
decomposition from the mixed information sequence, which consists of the informations of electricity
price and electric load. Then, the high and low frequency sequences of the electricity price series were
used to establish an ARIMAX model for prediction. Finally, the historic load series was obtained by the
Harr wavelet reconstructian according to the prediction values, resulted from the ARIMAX analysis, and
the results were compared with the traditional time series. The practical use of the method presented
shows that it is helpful to increase the prediction accuracy of the instable load time series.
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Fig.2 Time series lines graph of the electricity price and load
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Fig.3 Low frequency sequence line graphs of the electricity price and load
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Tab.1 Output values of the three forecasting methods and real values
A ] /h Real ARIMA W-ARIMAX W-ARIMA || AflE/h Real ARIMA W-ARIMAX W-ARIMA
1 87.340 91 86.943 16 87.524 70 87.279 32 37 88.112 43 102.830 80 105.864 10 112.038 45
2 85.140 08 85.452 02 85.620 20 85.676 45 38 87.853 31 102.584 30 105.809 70 112.076 78
3 84.207 12 83.918 09 84.848 60 84.538 29 39 88.026 23 102.177 30 105.328 90 111.804 68
4 83.854 76 84.144 79 84.884 80 85.091 67 40 88.860 60  101.992 50 105.130 60 111.679 10
5 84.449 86 84.955 41 86.760 60 86.759 74 41 91.135 68 103.429 10 106.504 40 113.255 53
6 86.338 69 90.003 73 92.151 00 91.707 65 42 96.430 71 106.549 80 109.809 80 116.639 74
7 89.510 19 98.032 44 100.764 50 100.788 17 43 100.096 60 107.986 00 111.466 10 118.494 27
8 93.08247  103.181 60 106.288 90 106.316 47 44 99.902 43 106.824 50 109.727 20 116.812 34
9 95.710 55 103.629 30 106.322 00 106.826 72 45 98.644 64 104.604 90 107.946 50 115.236 98
10 96.961 11 102.676 70 105.348 40 106.746 40 46 95.809 81 101.755 90 104.840 10 112.171 81
11 96.957 81 102.486 50 104.496 10 106.321 42 47 91.495 88 97.177 83 100.461 00 107.994 58
12 96.060 51 101.826 80 103.843 90 105.891 36 48 87.373 57 92.556 04 95.740 40 103.315 65
13 94.202 85 100.548 60 103.562 40 105.044 95 49 84.606 56 88.225 50 92.301 40 99.830 89
14 9228775 100.424 30 103.549 80 104.635 26 50 83.379 77 87.121 85 90.308 50 98.164 52
15 90.455 03 99.717 19 103.109 80 104.296 55 51 83.309 14 85.034 96 89.451 00 97.146 93
16 89.639 81 99.541 83 102.951 00 104.738 07 52 84.332 39 85.584 95 89.403 60 97.624 51
17 90.863 53 102.312 30 104.363 20 106.929 61 53 86.959 55 86.285 55 91.198 20 99.418 65
18 95.017 91 105.567 30 107.706 10 111.936 77 54 93.081 36 90.850 78 96.509 60 104.292 17
19 97.584 53 109.063 90 109.398 70 114.844 39 55 102.029 70 99.250 64 105.046 30 113.500 89
20 97.073 33 107.678 90 107.695 20 114.041 83 56 107.78220  103.777 80 110.496 00 118.949 15
21 95.703 21 105.597 30 105.948 90 112.375 96 57 107.98530  104.397 10 110.456 60 119.595 16
22 93.502 48 102.648 20 102.875 90 108.910 42 58 106.51600  103.377 90 109.412 40 119.425 17
23 90.168 65 96.438 40 98.529 20 103.590 29 59 104.87110  103.139 70 108.491 50 119.141 69
24 86.249 62 91.781 40 93.840 20 98.394 05 60 103.39210  102.312 80 107.772 60 118.620 27
25 83.052 61 87.244 18 90.431 90 94.809 58 61 102.29280  101.064 90 107.426 30 117.918 54
26 81.140 89 85.953 57 88.468 80 92.872 96 62 101.67420  100.731 50 107.350 70 117.412 82
27 79.921 12 84.434 70 87.640 30 92.204 60 63 100.905 10 99.965 59 106.849 40 117.225 15
28 79.435 53 84.834 08 87.621 00 92.309 54 64 100.783 10 99.814 13 106.631 10 117.562 44
29 79.789 72 86.647 59 89.443 00 94.302 80 65 102.59200  102.557 40 107.985 40 119.910 81
30 81.276 11 91.430 32 94.781 00 99.797 73 66 108.105 50 105.552 90 111.272 10 124.810 50
31 83.83050  100.561 30 103.343 50 108.553 90 67 11221810 108.833 10 112.910 00 127.878 21
32 86.63844  105.370 70 108.818 40 114.145 42 68 11170520  107.862 90 111.153 30 126.964 77
33 88.71890  105.662 70 108.803 40 114.340 37 69 109.81470  105.333 50 109.355 40 125.464 01
34 89.794 87  104.672 30 107.783 00 113.442 06 70 106.05900  102.599 90 106.232 20 121.881 10
35 89.65739  103.783 60 106.885 10 112.733 19 71 100.751 30 96.103 17 101.836 80 116.731 31
36 88.804 82  103.041 00 106.188 70 112.172 73 72 95.629 71 91.550 95 97.100 30 111.413 72
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