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ABSTRACT Long and short-term load demand forecasting are of great importance in the process of electricity policy formulation. In
particular, load forecasting in an energy-independence island is essential for an appropriate investment in off-grid electrical power
systems using renewable energy sources. The purpose of this study was to evaluate the performance of three models in forecasting the
electricity load demand in an island area: the multiple regression model, ARIMA model, and Reg-ARIMA model, which is the
combined model of the two preceding ones. Using the Root Mean Square Error (RMSE) and Mean Absolute Percentage Error
(MAPE) as a forecasting accuracy criterion and comparing the predicted and real values of the three islands in 2015, the study
concluded that the combined method is a more appropriate model.

Key words Load demand forecasting(d 3 =2 ¢]|Z), ARIMA modelling(ARIMA X & &), Multiple regression model(t}= 3]
H 2F), Regression-ARIMA model(3] 7-ARIMA X &), Energy-independence island(o]] U X A} 4)
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Table 1. Multiple regression on the electricity demand in
three islands
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Table 2, The list of potential ARIMA models with AIC and BIC

=5k HH= ME

AIC BIC AIC BIC AIC BIC

Jjow

Model

ARIMA(1,1,1) | 996.9 [1005.9|1055.8(1064.9| 797.0 | 806.0

2 o] ARIMA(1,1,2) | 997.7 |1009.0(1056.0|1067.4 | 792.7 | 801.8
: Y Y Y Y Y Y

23} oL e8| e ies e e | es ARIMA(3,1,1) | 996.3 |1009.9|1056.1(1069.7| 790.4 | 804.0
N 72 | 60 | 72 | 60 | 72 | 60 ARIMA(3,1,9) | 997.6 | 1013.4|1055.5(1071.4 | 792.4 | 808.2

Adjusted R* | —0,06 | 0.22 | 0,16 | 0.51 | 0,26 | 0.19

ARIMA(6,1,1) | 991.0 | 1011,3 [1035,7(1056,0| 789.4 | 809.8

"p<0.10, “"p0.05, ""p<0.01

ARIMA(6,1,2) | 990.5 [1010,9|1031,0|1053,7 | 782.8 | 805.4
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Table 5. Model performance comparison

7|HSE 0188 =MX|E HH-L of

Island Model RMSE MAPE
Multiple regression 263.85 4.85

Ulneung ARIMA(1,1,1) 271,58 5.50
Reg—ARIMA 199,49 3.94

Multiple regression 306,88 7.10

Baekryeong ARIMA(6,1,2) 300.79 7.82
Reg—ARIMA 224,92 5.49

Multiple regression 49,50 3.60

Heuksan ARIMA(1,1,2) 59,84 4.99
Reg—ARIMA 39.58 3.1
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