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Abstract: This study aims to propose a hybrid ARIMA-GARCH model is proposed to
model and Predict the equity returns of the Abu Dhabi financial market index series.
Equity returns are univariate time series data sets, one of the methods to predict them
the Auto- Regressive Integrated Moving Average (ARIMA) models., the Generalized
Autoregressive Conditional Heteroscedasticity (GARCH) models;In this study we
present the motivations and texts for the ARIMA-GARCH hybrid model, a complete
data analysis procedure is provided which includes a series of hypothesis tests and
model synthesis procedure using the Akaike Information Standard (AIC), and the
simulation of out-of-sample predictions is also done in this study as the outcome
prediction shows that the proposed ARIMA (3,0-GARCH(1,1) model is suitable for
predicting stock returns.

Keywords: Abu Dhabi Market Index; ARIMA; Equity return; GARCH; Nonlinear
Volatility; Prediction.
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Series: Residuals
Sample 1 2501
Observations 2501

Mean -2.36e-05
Median 0.006002
Maximum 8.568025
Minimum -8.264755
Std. Dev. 1.049778
Skewness -0.136180
Kurtosis 14.71153
Jarque-Bera  14300.93
Probability 0.000000

Eviews10 zebiy (e slexe¥l cais Ll slae] (o 254l

ezl g 3geidl sl
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ARIMA(n,d,m)-GARCH(p,q) Z3908 (s Qo P (e JSI @M s A Las - 8.1

Lalize ciladed) (HQ elssS lila slane BIC 35198 slina (AIC cliST jlirs) sulall @ud (5)douzl musse
z 35l slas | iy s ARMA(3,0) z 355 | 48Ls¥L ARMA(3,0)-GARCH(p.q) z 395 cyesis (P/q) (1
Aaladl olaald J5Y1 @il e sleae¥l Jiad

AU 3o @b 931 Ggaed (prq) M iU sLeis | :(5) Sl

a3 gt ARMA (3,0) 2,2) 21) (1,2) (1) sl
(1,1) 2.937040 2.556520 | 2.556027 2.556053 2.555290* AIC

ARMA (3,0) 2.944026 2.572839 | 2.570014 2.570040 2.569646* BIC
(,1) 2.939576 2.562445 | 2.561105 2.561131 2.559522* HQ

sheneld daud J8L arany gl z gl J) i *
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ARIMA (3,0) — GARCH (1,1)

Coefficient Z-Statistic Prob
AR (3) 0.015509 0.704859 0.4809
Variance Equation

C 0.087229 9.681793 0.0000

RESID (-1) A2 0.186106 13.21922 0.0000

GARCH (-1) 0.722662 0.020259 0.0000
Akaike 2.555290
Schwarz 2.566946
Hannan — Quinn 2.559522
Durbin -Watson 1.898773
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a+f=0.186106 + 0.722662 = 0.908768 < 1

Loyt ansed Jagle 8y cllatag 4yl pota¥ly et ¥ Aol LT 01 1 Jug

3153 ol 531 G guud ARMA(3,0) — GARCH(1,1) 393 ek il gdiad) sUas¥l calylias | ualis (7) Jpuel!

A
ARCH ARCH ARCH | ARCH () | LB(20) | LB(15) | LB(10) | LB(5) | ,Las¥l
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ARMA (3,0) -GARCH (1,1) | 1.052391* | 0.682176 | 0.705638* 0.997761* 0.924779*
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Null Hypothesis: ABUDHABI has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=26)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -47.55478 0.0000
Test critical values: 1% level -3.961715
5% level -3.411605
10% level -3.127672
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ABUDHABI)
Method: Least Squares
Date: 04/24/23 Time: 01:21
Sample (adjusted): 2 2501
Included observations: 2500 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ABUDHABI(-1) -0.950507 0.019988 -47.55478 0.0000
C 0.042059 0.042079 0.999526 0.3176
@TREND("1") 7.13E-06 2.91E-05 0.244547 0.8068
R-squared 0.475250 Mean dependentvar -0.000217
Adjusted R-squared 0.474830 S.D.dependentvar 1.450877
S.E. of regression 1.051431 Akaike info criterion 2.939380
Sum squared resid 2760.450 Schwarz criterion 2.946369
Log likelihood -3671.225 Hannan-Quinn criter. 2.941917
F-statistic 1130.728 Durbin-Watson stat 1.999570

Prob(F-statistic) 0.000000
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Null Hypothesis: ABUDHABI has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 13 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -47.70803 0.0000
Test critical values: 1% level -3.961715
5% level -3.411605
10% level -3.127672
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.104180
HAC corrected variance (Bartlett kernel) 1.206969
Phillips-Perron Test Equation
Dependent Variable: D(ABUDHABI)
Method: Least Squares
Date: 04/24/23 Time: 01:21
Sample (adjusted): 2 2501
Included observations: 2500 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ABUDHABI(-1) -0.950507 0.019988 -47.55478 0.0000
C 0.042059 0.042079 0.999526 0.3176
@TREND("1") 7.13E-06 2.91E-05 0.244547 0.8068
R-squared 0.475250 Mean dependent var -0.000217
Adjusted R-squared 0.474830 S.D.dependentvar 1.450877
S.E. of regression 1.051431 Akaike info criterion 2.939380
Sum squared resid 2760.450 Schwarzcriterion 2.946369
Log likelihood -3671.225 Hannan-Quinn criter. 2.941917
F-statistic 1130.728 Durbin-Watson stat 1.999570

Prob(F-statistic) 0.000000
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Dependent Variable: ABUDHABI

Method: ML ARCH - Normal distribution (BFGS / Marquardt steps)
Date: 04/24/23 Time: 00:54

Sample (adjusted): 4 2501

Included observations: 2498 after adjustments

Convergence achieved after 20 iterations

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

GARCH = C(3) + C(4)*RESID(-1)"2 + C(5)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
C 0.084749 0.016275 5.207364 0.0000
AR(3) 0.015509 0.022004 0.704859 0.4809

Variance Equation

C 0.087229 0.009010 9.681793 0.0000
RESID(-1)"2 0.186106 0.014078 13.21922 0.0000
GARCH(-1) 0.722662 0.020259 35.67127 0.0000

R-squared 0.000964 Mean dependent var 0.053386
Adjusted R-squared 0.000564 S.D.dependentvar 1.052598
S.E. of regression 1.052301 Akaike info criterion 2.555290
Sum squared resid 2763.915 Schwarzcriterion 2.566946
Log likelihood -3186.557 Hannan-Quinn criter. 2.559522
Durbin-Watson stat 1.898773

Inverted AR Roots .25 -12-.22i -12+.22i




