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Comparison of GARCH models in electricity price forecasting

LIU Liyan, ZOU Xiaoyan
(School of Economics and Management, Chongqing Normal University, Chongqing 401331, China)

Abstract: Electricity price fluctuates wildly which makes huge risk. Accurately predicting the electricity price will
contribute to market participants to manage risk and maximize the profit of participants. This paper applies
ARMA—GARCH models to forecast day-ahead electricity prices in PJM electricity market and Nord Pool. With the
assumption that residuals obey normal and student’s t distributions, this paper compares the prediction accuracy of
different ARMA-GARCH models, and finds that in most cases the asymmetric GARCH models perform well. But the
ARMA-GARCH models can not be applied in the electricity market in which price volatility is extremely huge and the

Vol.44 No.4
Feb. 16,2016

correlation between electricity price serials is weak, such as Australia electricity market.
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Table 1 Descriptive statistics

EE SE NP PIM
Mean 41.168 35.854 34.646 34.872
Median 38.935 35.15 34.87 325
Maximum 210.01 210 224.97 312.73
Minimum 5.08 1.38 1.38 4.35
Sta.Dev. 12.523 12.824 11.446 14.427
Skewness 2.723 2.946 3.226 6.518
Kurtosis 24.614 32.961 41.740 83.721
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Table 2 Estimates of conditional mean equation

EE SE NP PIM EE SE NP PIM

C 41.161* 35.789* 34.524* 34.555% AR(144) 0.055%* 0.045% 0.067* 0.056*
1.077 1.105 1.721 1.179 0.008 0.009 0.009 0.009

AR(2) 0.191* 0.123* 0.078* AR(168) 0.115% 0.12* 0.09* 0.099*
0.001 0.008 0.009 0.008 0.008 0.008 0.008

AR(4) - - 0.108 MA(1) 0.852%* 0.974* 0.984* 0.977*
0.008* 0.007 0.008 0.008 0.000

AR(5) - - - 0.141%* MA(2) 0.472% 0.63* 0.646* 0.705%*
0.007 0.011 0.013 0.014 0.007

AR(24) 0.379* 0.611%* 0.602* 0.622* MA(Q3) 0.368* 0.377* 0.411%* 0.479*
0.011 0.011 0.011 0.011 0.008 0.013 0.014 0.01

AR(48) 0.047* -0.038**  -0.016*** -0.019 MA(4) 0.29* 0.246* 0.202* 0.386*
0.008 0.009 0.01 0.01 0.000 0.012 0.012 0.01

AR(72) 0.049* 0.019%** -0.065* -0.069* MAC(5) 0.14* 0.111%* 0.062* 0.108*
0.008 0.009 0.009 0.009 0.006 0.008 0.008 0.007

AR(96) 0.027* 0.03* 0.106* 0.108* MA(23) 0.089* 0.069* 0.033* 0.05%*
0.008 0.009 0.009 0.009 0.007 0.007 0.007 0.007

AR(120) 0.026* 0.028* -0.015%*%*  -0.011** MA(24) -0.069* -0.092* -0.077* -0.087*
0.008 0.009 0.009 0.009 0.009 0.008 0.008 0.007
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Table 3 Estimates of conditional volatility models

1. IE&S A 2. t3A
EE SE NP PIM EE SE NP PIM
A.GARCH model
ARCH(a) 0.633 0.256 0.133 0.608 3707.328 0.303 0.392 0.420
0.008 0.002 0.002 0.014 971 067.900 0.552 0.099 0.069
GARCH(p) 0.364 0.723 0.850 0.274 0.168 0.552 0.509 0.419
0.003 0.001 0.001 0.004 0.009 0.010 0.012 0.012
B.TGARCH(1,1) model
ARCH(a) 0.731 0.148 0.157 0.146 0.119 0.132 0.139 0.142
0.015 0.009 0.007 0.008 0.026 0.031 0.027 0.026
Asymmetry(1) -0.621 -0.360 -0.279 -0.285 -0.431 -0.317 -0.281 -0.344
0.021 0.016 0.008 0.018 0.027 0.037 0.036 0.160
GARCH(p) 0.354 0.569 0.449 0.487 0.498 0.514 0.511 0.552
0.003 0.019 0.011 0.025 0.075 0.058 0.069 0.092
C.EGARCH(1,1)model
ARCH(a) 0.656 0.325 0.327 0.930 1.732 1.305 0.903 1.011
0.005 0.002 0.002 0.009 8.724 0.094 0.036 0.035
Asymmetry(9) 0.167 0.083 0.046 0.123 0.253 0.039 0.035 0.107
0.005 0.002 0.002 0.006 2.425 0.018 0.015 0.016
GARCH(p) 0.761 0.985 0.996 0.681 0.706 0.785 0.787 0.701
0.002 0.000 0.000 0.004 0.009 0.005 0.005 0.010
D.APARCH(1,1)model
ARCH(a) 0.488 0.234 0.179 0.722 0.854 0.750 0.884 0.335
0.006 0.002 0.002 0.013 0.092 0.156 0.049 0.065
Asymmetry(y) -0.345 -0.205 -0.109 -0.194 -0.408 -0.231 -0.186 -0.314
0.009 0.007 0.007 0.008 0.022 0.021 0.046 0.039
GARCH(p) 0.444 0.730 0.814 0.228 0.102 0.023 0.008 0.608
0.004 0.001 0.001 0.006 0.012 0.005 0.006 0.002
Power(d) 1.018 1.882 2.021 1.339 2.541 2.423 2.508 2.440
0.019 0.015 0.019 0.031 0.059 0.059 0.087 0.092
E.CGARCH(1,1)model
Permanent(p) 0.999 0.996 0.999 0.999 0.999 0.998 0.997 0.999
0.000 0.001 0.000 0.000 0.006 0.008 0.011 0.001
Transitory(y) 0.076 0.173 0.117 0.183 0.145 0.237 0.281 0.191
0.002 0.005 0.002 0.006 0.034 0.045 0.069 0.024
ARCH(a) 0.434 0.254 0.376 0.449 0.486 0.380 0.377 0.533
0.005 0.005 0.004 0.007 0.016 0.025 0.043 0.024
GARCH(p) 0.246 0.404 0.192 0.272 0.309 0.436 0.458 0.398
0.007 0.012 0.009 0.008 0.031 0.039 0.060 0.026
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Table 4 Out-of-sample forecasting results

IEZ A t A

RMSE MAE MAPE TIC RMSE MAE MAPE TIC

EE GARCH 14.491 8.735 21.456 0.197 14.746 8.817 21.186 0.203
TGARCH 14.014 8.939 23.682 0.184 14.173 8.787 22.517 0.189
EGARCH 14.089 8.842 22.995 0.187 14.689 8.801 21.256 0.201
APARCH 13.953 9.190 25.111 0.181 14.301 8.756 22.033 0.192
CGARCH 14.525 8.746 21.421 0.198 14.660 8.792 21.287 0.201

SE GARCH 14.386 12.788 40.251 0.279 9.033 6.866 23.047 0.155
TGARCH 8.042 6.367 26.925 0.118 8.375 6.113 21.095 0.141
EGARCH 7.971 6.152 26.195 0.117 7.387 5.073 18.824 0.121
APARCH 10.720 8.723 28.158 0.192 7.554 5.247 19.162 0.124
CGARCH 13.814 12.115 38.153 0.265 9.671 7.565 24918 0.169

NP GARCH 7.601 6.354 21.534 0.140 8.673 7.341 24.406 0.164
TGARCH 5.969 4.347 18.716 0.096 7.725 6.184 26.082 0.119
EGARCH 7.172 5.867 20.090 0.131 8.428 7.126 23.773 0.159
APARCH 6.360 5.076 17.971 0.113 5.448 3.925 16.356 0.090
CGARCH 7.059 5.770 19.824 0.128 8.847 7.512 24.924 0.168

PIM GARCH 57.574 25.740 38.204 0.599 57.332 24.832 35916 0.590
TGARCH 54.484 19.983 28.182 0.513 57.137 24.383 34.887 0.584
EGARCH 56.900 24.149 34.449 0.580 57.140 24.437 35.022 0.585
APARCH 56.676 23.585 33.196 0.574 55.974 22.140 30.368 0.555
CGARCH 57.344 25.269 37.086 0.593 57.222 24.621 35.441 0.587
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