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A Generalized Auto-Regressive Conditional Heteroskedasticity Model for

System Marginal Price Forecasting Based on Weighted Double Gaussian Distribution

LIU Xi-chui, SHEN Jiong, LI Yi-guo
(School of Energy & Environment, Southeast University, Nanjing 210096, Jiangsu Province, China)

ABSTRACT: The regularity of conditional variance variation
and the statistical distribution characteristic of residual error of
system marginal price (SMP) in electricity market are
researched. On this basis, by means of leading in the
generalized auto-regressive conditional
(GARCH) model a GARCH model based on the assumption of
weighted double Gaussian (WDGQ) distribution is proposed to

heteroskedasticity

research the variation regularity of SMP. Taking the actual data
from PJM market in USA and NSW market in Australia as
samples, both GARCH model and the proposed GARCH-WDG
model are tested, the testing results show that the GARCH
model can offer good estimation and forecasting results of SMP,
and the performance of GARCH model can be further
improved by the proposed GARCH-WDG model.

KEY WORDS: system marginal price (SMP); weighed double
Gaussian (WDG) distribution; generalized auto-regressive
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Tab.1 ARCH effect test result

A PIM 1% NSW i
by 0.199 700 0.236 425
by 0.943 193 0.925 421
a 0.025 657 0.030 753
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TR? 5 545.665 1897.955

Hoos (1)=3.84 Hio9 (1)=6.63 Hoo0s (1)=7.88
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Tab.2 Summary of fluctuation statistics characteristics

IiH PIM 11 NSW 1%

FEARL 51839 87 647

B 7.72x107' -4.16x107"
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M -3.058 601 —5.304 765
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;3 21.021 57 134.465 3
Jarque-Bera 4L i3 (i 706 120.5 63 215 888
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Tab.3 Estimation results of residual error distribution
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Fig. 1 Auto-correlation coefficient of SMP
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Tab. 4 Estimation of GARCH(1,1) fluctuation
models and goodness-of-fit statistics

P PIM 111 NSW 1li3%
IEE WDG 437 A A WDG 43 Afi
bo 0.213 083 0.120 990 0.382 248 0.083 861
by 0.933 844 0.961 520 0.867 096 0.971 587
% 0.017 665 0.014 438 0.000 543 0.000 309
a 0.641 548 0.864 193 1.273 338 2.089 479
B 0.051 985 0.054 402 0.282 005 0.326 338
R 0.874 265 0.924 940 0.921 428 0.944 048
L 13 002.80 1105172 1384.760 8 774.944
Ca —0.604 436 -50.245 78 1916335  —12.17770
Cs  —0.603 429 —50.244 37 -1.898028  —12.15207




5345 1)

I S 143

ATECEE, SR T 4 R AU RESRbRRHU G 25 AT T
e 1 BBBRE L, BUEBOOBRE; 2) RtbfEE
HEN] Cary BUEB/INEEGT; 3D i BLAHEN Cs, $UH
H LT 4) UA L R B R, BT 1 T

F 4T, NSTLE R R ORE, b
KL TR OL T, N GARCH BN &R 4t
s AR EATAG VAT A A RS S, HLrp At o
R FE AL TR VRS E, WDG R % N 1) GARCH
RS TRE B LT RE SR % F % GARCH £ 7
(PIM R i AR BERUSUR B ). IRT R
i, ASANANZET PIM B B VHFT NSW f#1
WA R, SRR B, PIM B R A A
IR XY e RS i T

e 3 PRt R Yy, WDG Bk T
GARCH 5 784 A5 5T vy (1) ALh SR B0 5 /I8 (19 4 S 7 )
£, BT IES AR N R,
3.2

R OB R A e, ANV b —
AT TR T RE A R 1) 2R G B FAR EA T T
W, o PIM T3 TN[43 081, 51 84071 ] A At
8760 ™ R (455 — ) I E A s NSW i i it [70 129,
70 46411 R N H:Tt 336 A (I e —HF RS — F)IF
G/

L5222 B Al T . H GARCH
it PRI VTR AR SN 04 T TO0I P P e B A
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Tab.5 Comparison of forecasting performance

5 PIM 1i¥% NSW i1

Eda i WDG i IEES i WDG 4
o 5 4 8760 8760 336 336

bo 0213083  0.120990 0213083  0.120 990
by 0.933844 0961520 0933844  0.961 520
Erms 0.178 647  0.174952 0.146 414  0.145 534
Ewia 0.126829  0.123 293 0.098 682 0.096 986
Ewiap 3256178  3.183939 2603829  2.567 038
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