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Dlie ¥ 33V el 5 Juad) s ARFIMA(1,0.49,1) z3sel of Gaibaall Jsanll (g
zosail 130 JAY) A uladl) 038 dad O 3a5 Cus <AIC, BIC , RMSE (3 S8 4
Lol 1 A1 ans )y oy Sl Alne 490 gulic <y (e B jle Ll (e SUN 81 ) sy =)
el e 2SI A sally Lslad) 51
4 sdie ol yaie Aludas Jids Ll 5 8 sl (5 sine Jaai (g1 2 5 5 pae AN JISEY) (e ey

-

A

- VY -




(YY1 etz Vg Va) Al g Aallall &igand) g il jall dralal) Adaal)

Al B ae sl Jlal 36l gl jaal 3 gana dana 3¢ i U asal ) o) a3 Aaald )

ACF of Residuals
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ACF of Standardized Residuals (GARCH(1,1))
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Series: V1
Sample 1181
Observations 181

20

Mean 0.092308

Median 0.047497
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Improving Forecasting Using a Combination of ARFIMA
and GARCH Models (An Applied Study)

Abstract:

This study aims to construct a hybrid model combining ARFIMA and
GARCH models to forecast monthly gold prices during the period from 2010
to 2025, given the volatility and complexity characterizing this time series.
The ADF and PP tests indicated that the series is non-stationary, while long-
memory analyses, such as the Hurst exponent and R/S analysis, confirmed
the presence of long-memory properties, making the ARFIMA model
appropriate. The fractional differencing parameter d was estimated using both
the GPH method and the direct ARFIMA approach, with results falling within
the (0, 0.5) range, indicating that the series becomes stationary after fractional
differencing. The ARFIMA(1,0.49,1) model was selected based on the AIC,
BIC, and RMSE criteria. Furthermore, the ARCH-LM test revealed the
presence of conditional heteroscedasticity, necessitating the integration of a
GARCH model. The GARCH(1,1) model was chosen as the best fit.
Diagnostic tests showed that the hybrid ARFIMA-GARCH model performed
well in eliminating autocorrelation and volatility clustering. The model was
used to forecast gold prices up to June 2025, and the results indicated an
upward trend. The study recommends using hybrid models to enhance the
accuracy of forecasting complex time series.

Keywords:

Gold prices, time series, long-memory models, ARFIMA model, GARCH
model, hybrid models, forecasting, conditional volatility.
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