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Abstract

The modeling of Volatility and predicting them based on the conditional variance was of
interest to many economists and financial analysts, as the linear models could not explain
these fluctuations. (Engle, 1982), which aims to model the behavior of conditional variance
and assuming that the normal distribution of errors, hence the aim of the research was to
study autoregressive models conditional on the existence of heterogeneity of variance with
its extensions, which include (ARCH, GARCH, EGARCH, TGARCH) and a better
diagnosis An appropriate predictive model for fluctuations in the average weekly prices of
Brent crude oil for the period (1990-2022) in addition to the influence of external factors
represented by (Dow Jones, KOSPI) indicators, and in view of the similarity in the
structural construction between GARCH and ARMA models The Box-Jenkins methodology
was applied in the construction stages, which includes the stage of diagnosing the
appropriate model after carrying out several diagnostic tests, including the (ARCH) effect
test, to detect the problem of inhomogeneity of variance that characterizes these models.
The results show that the best model for predicting price fluctuations is GARCH (1,1).
When it follows the distribution (Normal Distribution) and without any effects of (ARCH)
in the model and determines that depending on (AIC, SIC, H-Q) and the significance of the
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parameters estimated for the model and the accuracy of their prediction based on the
predictive accuracy criteria (RMSE, MAE, MAPE,) because it achieved less values for

these standards.

key words: Conditional Variance, GARCH Modeling, Forecasting, Heteroskedasticity,
Volatility
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Dependent Variable: Y
Method: Least Squares
Date: 10/05/22 Time: 08:58
Sample: 1 1550

Included observations: 1550

Variable Coefficient Std. Error t-Statistic Prob.

W 0.181927 0.056543 3.217490 0.0013

Z 0.106649 0.034711 3.072465 0.0022
R-squared 0.018958 Mean dependent var 0.000727
Adjusted R-squared 0.018324 S.D.dependentvar 0.046571
S.E. of regression 0.046142 Akaike info criterion -3.312877
Sum squared resid 3.295887 Schwarz criterion -3.305979
Log likelihood 2569.480 Hannan-Quinn criter. -3.310312
Durbin-Watson stat 2.090098
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H,:Thereis an ARCH ef fect

bl 3 a8 B gl Ald (ARCH) i sl il peia gy (2) Jsas

Test ARCH(lag) F-statistic Obs*R-Squared P-value
ARCH K=2 22.99379 44.74502 0.0000
ARCH K=4 31.51527 116.9066 0.0000
ARCH K=6 22.56341 124.9880 0.0000
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ARCH (1,0) & sixa -3.380683 -3.366886 -3.375551
ARCH (2,0) Gsme | -3.418142 -3.400897 -3.411728
GARCH (0,1) s | -3.313638 -3.299842 -3.308507
GARCH (0,2) Gsme | -3.362829 -3.345584 -3.356415
GARCH (1,1) Gsee | -3.487480 -3.470235 -3.481066
GARCH (1,2) Gsme e | -3.486375 -3.465681 -3.478678
TGARCH (1,1) | wsie ¢ | -3.486202 -3.465508 -3.478505
TGARCH (12) | e ¢ | -3.485091 -3.460948 -3.478505
EGARCH (1,1) | s »¢ | -3.490831 -3.470137 -3.483134
EGARCH (1,2) | s »¢ | -3.489861 -3.465718 -3.480882

OV Ay sine i€ el allae K G iliil) g ¢ Adad DU 23l (g Alialial) il soaf (3) Jsaad) )
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Dependent Variable: Y

Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 10/29/22 Time: 02:20

Sample: 1 1550

Included observations: 1550

Convergence achieved after 25 iterations

Coefficient covariance computed using outer product of gradients
Presample variance: backcast (parameter = 0.7)

GARCH = C(3) + C@)*RESID(-1)"2 + C(5)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
Z 0.115812 0.027308 4.240935 0.0000
X 0.230927 0.041811 5.523165 0.0000

Variance Equation

C 8.29E-05 1.85E-05 4.481884 0.0000
RESID(-1)"2 0.135688 0.014973 9.062252 0.0000
GARCH(-1) 0.831596 0.019561 42.51400 0.0000

R-squared 0.018253 Mean dependent var 0.000727
Adjusted R-squared 0.017618 S.D.dependentvar 0.046571
S.E. of regression 0.046159 Akaike info criterion -3.487480
Sum squared resid 3.298257 Schwarz criterion -3.470235
Log likelihood 2707.797 Hannan-Quinn criter. -3.481066
Durbin-Watson stat 2.091557
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(GARCH (1,1)) 48l 7352350 (B gl Aol (ARCH) sl JLEA) il eia g3 (5) Jgaad)

Test ARCH(lag) F-statistic Obs*R-Squared P-value
ARCH K=2 0.179395 0.359402 0.8358
ARCH K= 0.689553 2.762217 0.5992
ARCH K=6 0.777172 4.670102 0.5878

Sal 3V e (0.05) oo -S| S i 3 (p — value) sl ad G (5) Jsadl gl & el
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Model RMSE MSE MAPE
GARCH (0,1) 0.071287 0.047314 116.4484
GARCH (0,2) 0.071173 0.047237 116.4458
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GARCH (1,1) 0.071000 0.047138 116.1994
GARCH (1,2) 0.071007 0.047193 116.2205
GARCH-M (1,1) 0.071051 0.046921 127.5382
GARCH-M (1,2) 0.071062 0.047917 127.7130
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