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ABSTRACT

This study has the objective to select the suitable model for estimating the volatility of
energy price return by ARIMA-E-GARCH, ARIMA-GARCH-M and ARTMA-GARCH methods.
Data came from daily time series of three kinds of energy price including crude oil future price of
NYMEX with 1,040 observations during January 2003 — February 2005, coal spot price of US
market with 876 observations during August 2003 — February 2005 and natural gas spot price of
US market with 881 observations during August 2003 — February 2005.

According to unit root test by Augmented Dickey — Fuller test method, the empirical
result indicated the statistical test at the level of all 3 energy price returns Were significant at 0.05

level, implying all energy price returns were stationary at I{0). The results of unit root test



from the correlogram were used for selecting the best model of each energy price returmn with
ARIMA-EGRACH , ARIMA-GARCH-M and ARIMA-GARCH methods. In addition, the resuits
of diagnostic checking revealed that the estimated residuals were characterized as white noise at
0.05 level. |

The forecasting results of each energy price return by historical and ex-post forecast
method revealed that the AR(1) AR(9) MA(1) MA(9) MA(14) with E-GARCH (1,2) of crude
oil price return, the AR(]) AR(IO) MA(1) MA(10) with GARCH (1,1) of Natural Gas price
retwrn and the AR(2) AR(10) MA(2) MA(10) with GARCH (1,1) of coal price return yield the
least value of root mean square error. These models thus become most suitable for forecasting
price return. of each energy in the future. The predicted variances of crude oil price return during
the period of 13 February 2005 — 19 February 2005 were 0.00073, 0.000594, 0.000459 and
0.000502, respectively. The predicted variance of coal price return during the period of 2
February 2005 — 8 February 2005 was 0.000288. The predicted variance of natural gas price
return during the period of 9 February 2005 — 15 February 2005 was 0.00531, 0.003164,
0.002839, 0.002550 and 0.002293 respectively.

It could be concluded that the appropriate model for forecasting all three kinds of energy
price returns was different because each model was dependent on its price volatility. The study
results could help the investor understand three kinds of energy price volatility that would lead to

ability in investment planning to fit each investment objective.



