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Forecasting the Futuristic Directions of DWX Returns Using
ARMA-GARCH Models

Abstract:

This research aimed to evaluate the effectiveness of using the Generalized Autoregressive
Conditional Heteroskedasticity models to study the volatility of the Damascus Stock
Exchange index during the period from 14/9/2015 to 1/12/2016 and also to forecast the last
month futuristic values. To achieve this holding period return was used under the assumption
that the cash distributions are zero, and by following the Box-Jenkins method which is used in
time series analysis, a group of results were obtained. The time series of the returns of the
index does not follow a random walk status during the studied period due to inability to detect
a unit root, also the DWX returns time series follow Autoregressive process of the second
grade, in addition to following a process of moving averages of the first grade ARMA (2,1),
that is, the current value of the return of the index is affected by its value in the previous two
days as well as affected by a set of random variables of the current day and the previous day.
And the variance of the series follows a GARCH (1, 1). Based on the estimated model, Risk-
Returns of the index were forecast for the period from 1/11/2016 to 1/12/2016. When
compared with the actual values, the convergence between them was observed, demonstrating
the ability and effectiveness of the proposed model to describe the behavior of the index’s
return and volatility during the period In addition to its ability to deliver relatively small error
predictions, which declared through the low values of MSE and MAE.

Keywords: Forecasting, Time series, Autoregressive, Moving average, Heteroskedasticity,
Unit root.
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Series: DWXRT
60 | — Sample 9/14/2015 12/01/2016
Observations 230
50 |
Mean 0.001167
40 | ] Median 0.001335
] Maximum 0.021000
30 | Minimum -0.027566
[ Std. Dev. 0.005432
20 | Skewness -0.537884
Kurtosis 7.431349
10
Jarque-Bera  199.2771
T e e e ———————+ | Probability  0.000000
-0.03 -0.02 -0.01 0.00 0.01 0.02

sl Pla Hasdl dle of @ 0.0011 &y DWXRT alulull oluad) Lawgidll of (1) Jsaadl (e gy
Lein 0.0210 Ldisall dilad dad el cialiy 0.0054 o8 (5)lne Calaily A6Lal) Aadll Jsa <ysaad sy yaal)
~0.0275 2lell deg of caly
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Null Hypothesis: DWXRT has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=14)

t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -11.29690 0.0000
Test critical values: 1% level -2.575099
5% level -1.942218
10% level -1.615776
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DWXRT)
Method: Least Squares
Date: 11/29/17 Time: 21:51
Sample (adjusted): 9/15/2015 12/01/2016
Included observations: 229 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DWXRT(-1) -0.717868 0.063546 -11.29690 0.0000

AL Gl 5D ey (5w (8 A el il e Slaie YU Eviews gl Sila jia 1 jradll
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Date: 12/08/17 Time: 18:39
Sample: 9/14/2015 12/01/2016
Included observations: 230

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
[ | | = 1 0.249 0.249 14.458 0.000
=N i 2 0.096 0.036 16.620 0.000
g (=] 3 -0.067 -0.106 17.682 0.001
g g 4 -0.075 -0.041 19.001 0.001
g N 5 -0.031 0.011 19.229 0.002
N e 6 0.044 0.055 19.684 0.003
e o 7 0.016 -0.018 19.743 0.006
N N 8 0.015 0.000 19.797 0.011
1= 1= 9 -0.074 -0.077 21.128 0.012
g o 10 -0.030 0.011 21.350 0.019
v o 11 -0.001 0.022 21.351 0.030
il g 12 -0.016 -0.035 21.413 0.045
o i 13 0.032 0.033 21.667 0.061
1= [ | 14 -0.075 -0.097 23.049 0.059
g N 15 -0.029 0.012 23.259 0.079
e N 16 0.042 0.073 23.705 0.096
Vi N 17 0.043 0.011 24.169 0.115
=N i 18 0.092 0.060 26.298 0.093
e o 19 0.046 0.002 26.827 0.109
g g 20 -0.048 -0.057 27.406 0.124
g g 21 -0.066 -0.034 28.519 0.126
1 il 22 -0.064 -0.016 29.578 0.129
v i 23 0.030 0.048 29.810 0.155
g g 24 -0.032 -0.079 30.073 0.182
v K 25 0.032 0.049 30.344 0.212
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A3l ALudud) i) K5 Laa sauall (e Sl 33 I3 LlayY) D llae Gl ) 3l Jpaall il K3
Sl i) 3 gall 8 g ¢ Sl 313 SAN Iala ¥ s (e JSDanly o Uy 8 any el ilgal
ARMA (1,1) sa al.L)

S Laaiiall z 3l (e Ao gena Apad Sl Ay A BLEy) Al e slaeYls Alasall oda 8
Lilas) dygine Cildae 4l zigai e JST e Jgaal) 25 Jla a5 cdpniall Tavgially I3 jlasiVl gz 3l §yu

ARMA g isalll cilalea s —5-11

j

cilosheall julae ity AISRY) siles] sl 53z 3gail) Ll uld o e Alalial
Al 3l claslaa ulas 1(4) Jsaall

Model Log Likelihood AIC BIC

AR(1) 881.029 -7.6350 -7.5901

MA(1) 879.985 -7.6259 -7.5811
ARMA(1,1) 881.110 -7.6270 -7.5672
ARMA(2,1) 881.699 -7.6324 -7.5486
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Dependent Variable: DWXRT

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 01/10/18 Time: 23:03

Sample: 9/14/2015 12/01/2016

Included observations: 230

Convergence achieved after 19 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 0.001170 0.000522 2.239386 0.0261
AR(1) -0.463835 0.375784 -1.234311 0.2184
AR(2) 0.227171 0.097343 2.333708 0.0205
MA(1) 0.702509 0.376491 1.865937 0.0634
SIGMASQ 2.74E-05 1.69E-06 16.21815 0.0000
R-squared 0.067513 Mean dependent var 0.001167
Adjusted R-squared 0.050935 S.D.dependentvar 0.005432
S.E. of regression 0.005292 Akaike info criterion -7.623411
Sum squared resid 0.006301 Schwarzcriterion -7.548670
Log likelihood 881.6923 Hannan-Quinn criter. -7.593262
F-statistic 4.072531 Durbin-Watson stat 1.986319

Prob(F-statistic) 0.003304

ALl 3152 (B (5 gms (o An el ULl e slaie YU EViEWS geli g s yda 1 jaeadll
Gluls puilas ge @3S 3 ARCH-LM  lodl) aadiing @ ja8al) zdgail) Bload culal) (uilas jLad) -6-11
Waad) aal 303 Lals)) asag ade e atl Al adall Gungd (g cila¥ Cielae e adiay say sUadY)
Lsies ARCH dlalas cDlelaa (0 2nls Jalae JNI e clilia S 13) S sdall

Hall il ulas L) 5305 1(6) Janl

Heteroskedasticity Test: ARCH

F-statistic 10.17619 Prob. F(2,225) 0.0001
Obs*R-squared 18.91298 Prob. Chi-Square(2) 0.0001

Test Equation:

Dependent Variable: RESID™2

Method: Least Squares

Date: 01/10/18 Time: 23:12

Sample (adjusted): 9/16/2015 12/01/2016
Included observations: 228 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 2.01E-05 5.13E-06 3.911304 0.0001
RESID™2(-1) -0.011911 0.063848 -0.186557 0.8522
RESID"2(-2) 0.287492 0.063829 4.504086 0.0000
R-squared 0.082952 Mean dependent var 2.76E-05
Adjusted R-squared 0.074800 S.D.dependentvar 7.03E-05
S.E. of regression 6.76E-05 Akaike info criterion -16.35290
Sum squared resid 1.03E-06 Schwarzcriterion -16.30778
Log likelihood 1867.231 Hannan-Quinn criter. -16.33470
F-statistic 10.17619 Durbin-Watson stat 1.979481
Prob(F-statistic) 0.000059

AL G315 5O (Biad (8 sms (8 A el il e Saie YU Eviews gl Gls jaa 1 jdadll

& a5 (0.05) o i ALY Jalaall die ilaY Cieliae HLAY AL Jlaa¥) dad of (6) dsaad) (e Laadls
ki) Guilat paed i sy by Bl il 2 3sad) sl pad) Dadd) aa ol ol B panll ajd b
Vg yaall 35l DA

:GARCH gisai ciladra yais ~7-11
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GARCH 3503 ilalaa i 1(7) Jsaal

Dependent Variable: DWXRT
Method: ML ARCH - Normal distribution (OPG - BHHH / Marquardt steps)
Date: 01/10/18 Time: 23:18
Sample (adjusted): 9/16/2015 11/21/2016

Included observations: 221 after adjustments
Convergence not achieved after 500 iterations
Coefficient covariance computed using outer product of gradients

MABackcast: 9/15/2015

Presample variance: backcast (parameter = 0.7)

GARCH = C(5) + C(6)*RESID(-1)"2 + C(7)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.

C 0.000894 0.000561 1.593615 0.1110

AR(1) -0.680086 0.089288 -7.616759 0.0000

AR(2) 0.290359 0.089739 3.235589 0.0012

MA(1) 0.997348 0.007015 142.1823 0.0000

Variance Equation

C 7.56E-06 4.97E-06 1.521612 0.1281

RESID(-1)"2 0.149988 0.063435 2.364442 0.0181

GARCH(-1) 0.599988 0.197748 3.034099 0.0024

R-squared 0.084733 Mean dependent var 0.001100

Adjusted R-squared 0.072079 S.D. dependent var 0.005507

S.E. of regression 0.005305 Akaike info criterion -7.646911

Sum squared resid 0.006106 Schwarz criterion -7.539277

Log likelihood 851.9837 Hannan-Quinn criter. -7.603451
Durbin-Watson stat 2.093808

ALl G315 53 (Biad (8 sms (8 A el i) e Slaie YU Eviews gl Gla jia 1 jdadll

o = 0.14¢?; + 0.5907
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