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Abstract

In order to explore the formation mechanism of electricity price in competitive electricity market,
in this paper, the clearing price and load of California electricity market are considered as study
object to detect the causal relationship between them by using Granger. Firstly, the long-range
auto-correlation of real-time electricity price and quantity of the years of 1999 to 2000 as well as
the cross-correlation between them are tested. Then, the first-order difference of the charge
quantity and its corresponding price data for 24 periods in 1999 and 2000 is made respectively.
After that, we investigate the stability of the sequence by ADF test. And then the causality test be-
tween the charge quantity and the price sequence after the first-order difference is carried out by
Granger test. The results show that there is a significant correlation between the quantity and
electricity price, which is causal to each other. Finally, some suggestions are provided for the
healthy operation of electricity market of China.
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Table 1. Analysis of linear fitting of quantity and price in California 1999 and 2000 yrs in electricity markets
= 1. hndNER F3mhi% 1999 £ 2000 M KB MINE SR

Aekruefb R FriEfl 2% si
9.
B R Beta g
(5 4k) —24.120 1.605 -15.026 0.000
1999 4
1 ff B 0.002 0.000 0.989 30.732 0.000
(FE) —114.451 2.537 —4.664 0.000
2000 4
1 fof 0.011 0.001 0.881 8.752 0.000

22. BESHEMHBAXES T

LA AN I S2 . R ST AR ISR R FE e, AR TT L AT AN T S AR A 2 T 2
D3 B R, FRATTLE N T (9 43 o X BTade B i) R s ERAN I — B 22 40 R B HEAT I 9 4 1999 4R 2000
FEAAE 24 AN B AT B S FUOS R B B i B0 40 il 3N Eviews B4, AT —Fr 2 A0 ER, IREH
FHOCH, W R TR I R /N T B35 KT, B4 R, YONFPAIAEAE B A S . intl 1999 1 2000
SEASEEAE A S I 1. 1 2 BoR

HLE A
Autocorrelation  Partial Correlation AC PAC Q-Stat Prob Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
1 0.567 0.567 2818.5 0.000 1 0383 0.383 1287.2 0.000
2 0346 0.036 3866.3 0.000 2 0.173 0.031 1550.7 0.000
3 0210 0.000 4251.5 0.000 3 -0.006 -0.096 1551.0 0.000
4 0.080 -0.070 4307.2 0.000 4 -0.102 -0.088 1641.7 0.000
5 -0.061 -0.128 4339.8 0.000 5 -0.105 -0.027 1737.8 0.000
6 -0.188 -0.143 4649.3 0.000 6 -0.125 -0.067 1875.1 0.000
7 -0.272 -0.120 5296.1 0.000 7 -0.130 -0.071 2023.6 0.000
8 -0.362 -0.173 6443.4 0.000 8 -0.138 -0.078 2190.5 0.000
9 -0.282 0.057 7141.5 0.000 9 -0.125 -0.060 2327.6 0.000
10 -0.202 0.016 7497.7 0.000 10 -0.108 -0.059 2429.4 0.000
11 -0.189 -0.085 7810.0 0.000 11 -0.130 -0.108 2576.9 0.000
12 -0.187 -0.114 8118.0 0.000 12 -0.128 -0.093 2720.1 0.000
13 -0.186 -0.142 8420.1 0.000 13 -0.125 -0.095 2857.5 0.000
14 -0.201 -0.182 8774.5 0.000 14 -0.101 -0.083 2947.3 0.000
15 -0.278 -0.282 9450.7 0.000 15 -0.125 -0.149 3083.4 0.000
16 -0.375 -0.396 10683. 0.000 16 -0.132 -0.155 3237.2 0.000
17 -0.272 -0.129 1135. 0.000 17 -0.099 -0.125 3323.5 0.000
18 -0.192 -0.192 11659. 0.000 18 -0.094 -0.175 3401.3 0.000
19 -0.061 -0.124 11691. 0.000 19 -0.058 -0.178 3430.5 0.000
20 0.083 -0.111 11751. 0.000 20 -0.053 -0.239 3455.1 0.000
Figure 1. Auto-correlation plot between electric quantity and price in California 1999 yr
= g
B 1. i 1999 FEEEERMNEIEHEXE
W HH
Autocorrelation Partial Correlation AC PAC Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
1 0426 0.426 1587.6 0.000 1 0.159 0.159 220.47 0.000
2 0.263 0.100 2192.8 0.000 2 0.072 0.048 265.54 0.000
3 0.137 -0.007 2358.1 0.000 3 0.035 0.017 275.99 0.000
4 0.055 -0.026 2384.8 0.000 4 0.092 0.083 350.20 0.000
5 -0.040 -0.080 2398.7 0.000 5-0.012 -0.042 351.39 0.000
6 -0.147 -0.132 2588.9 0.000 6 -0.073 -0.178 397.91 0.000
7 -0.233 -0.143 3065.9 0.000 7 -0.060 -0.040 429.99 0.000
8 -0.333 -0.197 4037.4 0.000 8 -0.145 -0.134 613.82 0.000
9 -0.209 0.045 4421.8 0.000 9 -0.059 -0.008 644.26 0.000
10 -0.158 -0.002 4641.7 0.000 10 -0.152 -0.120 846.76 0.000
11 -0.148 -0.064 4833.7 0.000 11 -0.102 -0.056 938.22 0.000
12 -0.143 -0.083 5013.6 0.000 12 -0.106 -0.058 1036.7 0.000
13 -0.146 -0.120 52009 0.000 13 -0.178 -0.166 1313.3 0.000
14 -0.156 -0.156 5413.2 0.000 14 -0.141 -0.099 1487.3 0.000
15 -0.204 -0.225 5780.2 0.000 15 -0.116 -0.098 1605.7 0.000
16 -0.346 -0.417 68325 0.000 16 -0.145 -0.170 1789.4 0.000
17 -0.234 -0.169 7312.6 0.000 17 -0.149 -0.150 1983.6 0.000
18 -0.150 -0.171 7508.9 0.000 18 0.026 -0.009 1989.5 0.000
19 -0.038 -0.153 7521.7 0.000 19 -0.060 -0.157 2021.3 0.000
20 0.054 -0.154 7547.3 0.000 20 0.016 -0.067 2023.4 0.000

Figure 2. Auto-correlation plot between electric quantity and price in California 2000 yr
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Table 2. Cross-correlation between quantity and price in California 1999 and 2000 yrs in electricity markets

52 2. SN ER ST I% 1999 £EFA 2000 SERR BB N EHX XA

- 1999 4 2000
PN
X Y X Y
X 1.0000 1.0000
Y 0.6427 1.0000 0.5932 1.0000
(t-5iit &) (78.4989) (18.4271)
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Table 3. The result of Granger causality test for electric quantity and price in 1999 and 2000 yrs (« = 0.05)
= 3. InN 1999 FF1 2000 FE N 5t EHY Granger ESREMEER (o = 0.05)

Fhy JE AR F1& p1E Yesk 1A
LA AN A2 L 1) Granger J5 A 75.5125 3.00e-33 i 4 A

1999 4£ 22
AN 2 LA 1) Granger JR A 214501 1.00e-91 E{ERZENE (47 a
HL A2 R Y Granger J& [A] 68.1943 2.00e-17 R4 )5 %

2000 £ 26
L EE AN A2 AN Y Granger JiR A 38.8408 4.00e-30 a4 iR A
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