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Abstract The system marginal price of electricity is the amount paid to all the generating units, which
is an important decision-making factor for the construction and maintenance of an electrical power unit.
In this paper, we suggest a long-term forecasting model for calculating the system marginal price based
on prices of natural gas and oil. As most variables used in the analysis are nonstationary time series,
the long run relationship among the variables should be examined by cointegration tests. The forecasting
model is similar to an error correction model which consists of a long run cointegrating equation and
another equation for short run dynamics. To mitigate the robustness issue arising from the relatively
small data sample, this study employs various testing and estimating methods. Compared to previous
studies, this paper considers multiple fuel prices in the forecasting model of system marginal price, and
provides greater emphasis on the robustness of analysis. As none of the cointegrating relations
associated with system marginal price, natural gas price and oil price are excluded, three error
correction models are estimated. Considering the root mean squared error and mean absolute error, the
model based on the cointegrating relation between system marginal price and natural gas price performs
best in the out-of-sample forecast.
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Table 1. Basic Statistics

Vairables Unit Mean S.D Min Max
smp | Won/kWh| 83.1 12.7 49.8 104.95
Ping  |Won/Nm3| 5205 | 821 | 3124 | 661.4
Doit Won/bbl | 65189.4 | 13166.3 | 25374.2 | 88622.5
exrs % 18.1 5.2 10.6 42.1
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Table 2. Unit Root Test Results

Tests A smp | Ping Poir ers
PPI7] UR | -152 | -3.06 | -1.92 |-8.67%
ADF-GLSI8] | UR | -1.25 | -153 | -182 | -2.83*
MZ9) | UR | -406 | -10.75 | -6.00 |-72.97%"
KPSS[10] No UR | 0.51™* | 0.18* | 0.47*** | 0.36™*
UR: Unit Root, ™ P<0.01, ™ p<0.05, * p<0.10
ASTANA, AA7r27H, 771 ol 47149 &
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Table 3. Cointgration Test Results

Table 4. Cointgration Estimation Results

Model Method
A B C Model coeff. FM-OLS DOLS Johansen
Tests H 171 (18] 16l
smp, plnq SMP, Poil b plng' A ﬂ L1gw L27 1.28*
) Do lng (0.09) (0.06) (0.08)
EG[12] |No Coint.| -6.25"* | -5.16"* | -6.30™* B 3 0.71% 0.74* 0.82*
: . - e oil (0.08) (0.05) (0.06)
PO[13] |No Coint.| -6.31 -5.11 -6.43 5 .07+ 120w 037
Hansen[14] | Coint. 0.08* 0.19 0.06* Ing (0.09) (0.30) .11
c — cox
Park(15] | Coint. 0.07* 0.40 0.17 By 0.21 0.05 0-55
3 o . . 2 ol (0.06) (0.16) (0.07)
trace (16 _f# of Coint. = p<0.01, ** p<0.05, * p<0.10. standard error in parenthesis
Amax[16] ¢ of Coint. 1 2 2
Coint.: Cointgration, ** P<0.01, ** p<0.05, * p<0.10 _‘?— 7:“5,\-9,] —’-‘-‘-7@1]7]- Q—EUE —’;‘— ]—,—.,] 521]7@ 0.,]
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THE A 1A= ASSAVHES |71E 4 bl Model
variaples
H 23 BE A AF0IAT THE A7 HEohA| A B c
- constant 0.08*** 0.04* 0.07***
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d&8g vwsEsitt = D0.01, ** P<0.05, * P<0.10
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Table 6. Comparison of Forecast Accuracy

Model
A B C
RMSE 5.61 7.70 6.11
MAPE 5.11 7.21 6.02
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Fig. 1. Long Term Forecasts of SMP
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