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An improved ARIMA approach on electricity price forecasting with confidence interval

ZENG Ming, LIU Wei, WANG Xiao-lu
(North China Electric Power University, Beijing 102206, China )

Abstract: In the power market, electricity price has become the focus of attention of market participants. Accurate price forecast
for all participants can provide important reference. As there are a lot of ways for price forecasting, this paper improves the existing
theory of ARIMA model. On the basis of the current ARIMA price forecasting model, it uses run-length test to determine the
sequence of price stability and the AIC criterion to determine the order of ARMA model. In the error forecasting, with an estimated
range of statistical theory, this paper gives a confidence interval of the electricity price forecasting to better determine the sequence of

the upper and lower price for power generations’ bid for reference.
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Tab.1 24 points price data on May 31-June 10, 2002 of PJM

market
2002 2002 2002 2002 2002 2002
R E

0531 0601 0602 0603 0604 0605

1 15.02 18.30 17.75 16.18 15.00 15.86
2 13.60 15.21 15.47 13.13 13.13 13.60
3 13.01 14.55 13.78 13.00 12.81 13.13
4 12.82 13.52 13.01 12.76 12.27 12.94
5 13.00 13.57 13.01 13.03 12.81 13.06
6 14.00 13.53 13.01 15.84 15.80 16.42
7 19.00 14.43 13.52 18.88 18.48 2121
8 21.01 18.04 15.51 2031 20.11 23.00
9 23.14 2112 18.00 22.24 2301 27.75
10 26.65 2820 21.00 2621 26.95 35.52
11 3278 3230 24.15 27.45 29.78 45.36
12 36.88 33.86 27.00 29.22 31.49 4538
13 3821 38.64 31.00 3137 32.10 46.05
14 45.16 39.68 3106 36.93 36.19 51.20
15 45,08 43.78 36.00 37.46 37.63 52.59
16 4530 44.17 38.00 37.42 40.01 57.40
17 46.37 45.32 39.38 37.97 40.33 59.52
13 44.45 44.16 35.00 35.93 39.27 60.30
19 39.44 38.38 28.00 30.39 33.44 49.37
20 35.48 2929 25.00 2739 29.36 40.51
21 3531 31.20 27.00 29.02 30.49 39.82
22 33.31 35.15 26.00 26.33 30.05 36.42
23 22.49 22.33 19.95 19.16 20.96 30.15
24 17.35 17.91 16.75 17.00 17.55 22.28
2002 2002 2002 2002 2002 2002

P

0606 9607 0608 0609 0610 0611

1 19.71 15.68 14.00 12.01 14.00 17.12

20

21

22

23

24

17.37
16.00
15.00
15.24
17.00
22.01
22.67
26.46
32.59
36.44
41.65
40.62
44.19
48.23
46.97
43.81
35.51
30.72
26.55
27.63
29.80
20.96

16.45

13.01
12.75
12.01
12.52
14.01
18.48
20,26
22.83
26.42
28.13
27.83
27.78
27.74
2742
25.17
24.17
21.59
2091
20.36
21.54
20.98
18.05

15.00

13.00

12.43

12.81
14.36
17.05
18.74
20.10
20.88
21.05
20.46
20.13
20.15
20.20
19.14
18.98
18.42
2236
19.04
16.47

14.00

15.04
16.23
19.14
21.21
23.25
2328
25.25
27.35
29.30
29.02
26.32
22.81
23.94
24.02
18.94

16.12

12.00
10.00
9.61
991
13.50
17.00
22.24
25.46
30.10
35.99
40.28
40.31
44.73
49.93
50.00
49.87
48.13
43.86
40.37
39.14
3841
27.25

17.58

1499
13.90
13.54
13.54
15.05
18.70
24.26
31.59
43.61
48.44
55.33
58.59
64.45
70.27
75.85
79.79
76.97
65.03
51.63
49.42
44.79
36.25
23.15
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Fig.1 Price curve from May 31 to June 10 in 2002 years of PJM
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Fig.4 History of electricity price and price curve of ARMA
forecast
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Fig.5 History of electricity price and the forecast price curve

with error correction
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Tab.2 Error forecast and correction value
6A2H % ithig BERH  BEEN
05 TR s A
24 it EE bt kit RER
1 17.75  22.81643556  0.18598824 19.06856231  0.048404264
2 1547 1535885066  0.00408028 14.8119576  0.024156657
3 13.78  9.979088867  0.13953099 1420487219 0015597007
4 13.01 1225199858  0.02782614 13.85327382  0.03095648
5 13.01  16.70460706  0.13562858 1334836027 0.012421165
6 13.01 1492237279 0.07020297 12.19859796  0.029786471
7 1352 1248041076  0.0381632 1478619101 0.04648172
8 1551 1210786117  0.12489211 15.46320989  0.001717659
9 18 204100507  0.08847267 19.98538609  0.072883284
10 21 2595169714  0.18177621 22.09517619  0.040203786
11 24.15 2574834015  0.05871573 253005124 0.04227603
12 27 25.09835132  0.06980929 2880798525  0.066370921
13 31 27.8453777 01158058 30.01707161  0.036083183
14 31.06 3241674649  0.049806 3012173869 0.03444346
15 36 38.2054631  0.08408568 3479966069  0.044064311
16 38 3752017063  0.01761448 3851703037  0.018980122
17 3938 3444423921  0.18119118 38.04642333  0.048955439
18 35 3662786327  0.05975866 3730546712 0.08463342

£ 3 BEMES 95%96 B 6 AFMRM
Tab.3 Forecasting price for confidence level of 95% probability

on June 6

i F B TR e 4 4 B TS B Yy i e
Edl T LB % TR IR

1 19.06404 19.3714 13 41.05918 41.3666
2 14.39682 14.7042 14 44.66658 44.9740
3 13.19429 13.5017 15 48.011 483184
4 14.25313 14.5605 16 52.91803 53.2263
5 14.42057 14.7280 17 48.67402 48.9814
6 19.9248 20.2322 18 44.25804 44.5654
7 20.5586 20.8660 19 31.83105 32.1384
8 24.70416 25.0116 20 23.23449 23.5419
9 27.70179 28.0092 21 24.45348 24.7609
10 35.46081 35.7682 22 25.0963 25.4037
11 43.58769 43.8951 23 18.98832 19.2957
12 36.59148 36.8989 24 15.25404 15.5614
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