Journal of Hama University — vol.1-No.5-2018 2018 ualdl) aaall — ¥ alaal) — slea dzala dlas

gl aladial Ll 3hsSU (3dad g pida Mgl Lbficwal) Claladyly gl
ARMA-GARCH

3elagS 9y 2 gaia Laldl) we.a 1Ll olaie.s
(2018 )31 6 :J 52018 A 0 gils 17 :g)ay))

tpadlad)

3 GARCH aenal (il (uilad ey Jagpiall SIA1 sV 7 3lad phasind Alled o ) Gandl 13 Caoa
sailly 1/12/2016 ag 14/9/2015 (e 55ieal) 55dll IS Gl Ghdl Biad Gom g Blse bl Ly
Aungie g Liby () 5538 A a5l Lasall Slgal) Clidind & Cangll 138 aiaily ¢ aY) jeall dliival) sl
asall Blee Al gLl axe Lgadl (@bl (e degana () deagil) &5 el Qo) Julas 8 Box-Jenkins
gl 2ilsal el ALull) s LS ciangll jda e S LK) el Bl Al 558 DA Jlpdie jpu Allal
o & ARMA (2,1) JsY) iyl (e A pate cllansgie dalecy Aglll A5yl (o I3 jlandl dilesl puads
sule Aflsde ke e degene WD ) 2] ) Opesd) 8 lie il S5 sl Alal) 2el
D%l z3sall e SaeVls GARCH (1,1) dddeal jiiall iloe cpld puadng LS ¢l aglly Sl ol
Langl Ldedl) @l ae Lgiiylae (5315 1/12/2016 N 1/11/2016 (e 55iaal) 5530l1 yiigall jhaliag Slges gamil o
gyl Bl DA aillig pdisall e dole Chng ozl #3gaill Dillady 5,3 Cafiy Lea ¢Loghny ool
el lasye hasgie jiad dcaitid) pill & cann s T Al oladl il g aols e 45)8 ) dila)

gl eUadSU dallaall adl) Jasssias

Bansl) pia el Gailad e cdhatiall T giall ¢ I3 Slasi) cAgedll QD) « gl 1A alidal) cilalg)

olen Taala e A0S oo jliaall 5 g saill and A aclise Sl 1
olea Taals LY A0S (Jlae Y151 and 8 (a5 2

slaa daala calai@y) 4K ﬁ(ﬁi.n.;\.q) Ule il ja a3

19



Journal of Hama University — vol.1-No.5-2018 2018 ualdl) aaall — ¥ alaal) — slea dzala dlas

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

Ward kojan Dr. Othman Nakkar Dr.Abd Al kader Mandow
(Received: 17 January 2018, Accepted: 6 March 2018)

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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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

Aallall (31583 (3iad (59 o A pial) lilll o Alaie VL EViews gabisg ila s ; jiaal)
idgaall Al e Jial a5 (-11.29) gls (ADF) dfbasy Liswadll dadll of (2) dsaall oo Badls
Bytine Zllall (3)s0 (3ed (Bgr g Blal dniadll Abudd) (& Ml ¢(0.05) dugine AN (gginsn xie (—1.94)
e Bl o Yy Auhall due dnadll 54 s
il I BN A DY) el dygina L) —4-11
DAl Al I BLEY) LS @il 1(3) ) Jgaad

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
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1
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25 0.032 0.049 30.344 0.212
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Aiadl ALl hEd S5 Lee spall e (il S IR Lala V) cDlles Gl ) Jeand) il 5
Jial 7l z3sall o8 Ul o Aiall SIAy S BLENYY A e S0 Baaly sl B aey el Nlsal
ARMA (1,1) sa dlulill

ARMA gisail) cilalea i —5-11

Sl ) acinall g SLail (e e gana Ayt ad) 33y S LYY S e slaeVly dlsyall sia b o
2 Lilias) Lgine lades 4l zisa oSS e Jsemall @ Jla 8g cdlaiall Jansgially SIAN Jlaas¥l z3
clasteall jules (mitag aSeY) dnle gl adaay 63 aseill Hlasl Gulal e Lgi dlalial

dajikal) g ilal) clagiea gulaa :(4) o) Jsial

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 -71.5672
ARMA(2,1) 881.699 -7.6324 -7.5486

EVIWES 10 zeliy cila e e slaie Yl Gaalil slae] (ge : jaad)
Al GhOU (3ded (pm pipe Mo Aule il Jaal Ll AV z3sall of (4) dsaad) A e Laadls
slaa) ) Jas 2Oz 3sall maad g AARMA (2,1) z3sall s duhall due sl DA \glalash gl
) dolee b daladind Uz 3sail) COlae Lgina

ARMA (2,1) gasaill cilalaa dugina JLia) 1(5) ab) Jgaal

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

A (31,00 (e (B A An el i) o SaisVL Eviews gl p il i 1 jiaal)
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Cluls pailas ge adlll 3 ARCH-LM Jlid) axdiy @ jakal) £ igail) (Blgad culall (uilas jLas) —6-11
sl aal) aat SR B g are o pall Al adell dund @iy @ihal Cielias e adin 589 IR
Lgies ARCH alas cDlelas (g 2aly dalae J8Y1 e clilia (S 13)

Aloall Galil) Gailad JLas) mili 1(6) a8y Jgaad)

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

Alal) 81680 (Bdad (g A A paal) i) e saieYL Eviews gelin cila i : jsaal)

& a5 (0.05) e S8 S Jaleal) vie il n¥ Caeliaa HLaaY ALl Jlaa¥) dad of (6) dsaall e Laads
Rl il paal S sy by bl uiall agall st Jleal) Uasll as oals ol QA aaadl (md (i

Dependent Variable: DWXRT

gl sl Dla

:GARCH gisal ciladea yais ~7-11
GARCH gisai cilalna i :(7) oy Jgaal

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.dependentvar 0.005507

S.E. ofregression 0.005305 Akaike info criterion -7.646911

Sum squared resid 0.006106 Schwarzcriterion -7.539277

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

A (31,00 (e (B A An el i) o SaisVL Eviews gl p il i 1 jiaal)
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oy WS ((0.05) Ligine AN (geinse die Ligine lgrian Hakall z3sail) clabea of Golaadl Joaall (DAa (g0 Jaadls
Bl adlly 80l wll S BLEY) G 53 DUrbin-Watson Jlas¥ abled) dedl of dsaall DS 0
aal 3 Ll Alls (e 3 Y z3gall s of e e 2 e Tan A a5 1.96 (ssls 3l £3sall sl
(=7-53) 5 (-7-64) Legia ISV Allad) Ll o 253 AIC 5 SIC @laslaall jules o Talaicly ¢ Slsial) Uadl
WSy ol g e el Loty A o gleal) 2peS e pulad) o3 Ji 3] agale IS5 Auatiie Ly gl e
I3 sl dleal pads asal e Allu o (7) Jsaadl DA (e ey LS Juadl 7350l IS WS Jaf cals
Crasdl b \rah 3l Ha5al) 2lad Adlad) Al o () ¢ I3V Aipall (1 AS5ate illaligia dilac g A5 Ayall
e sl sl sl ale Aglsde ke (s desenar Lol ) Ailia) i)

GARCH s auhall 558 (DA 2l 3hedl (38e3 (g ige Moo B dadall 25l z3sall ol Jully
Al kel zgall lany (1,1)

o2 = 0.14¢?, + 0.5907 , (13)

1/12/2016 N 1/11/2016 55l Gy aslall ,eill 5l lgns 5l wy Cigas el z3gaill e slaaeY
Gilasye Janssial gl el JCEIL (385al Jganll Hedats AR (gan ae Loy Linall lgad) dbuus (2) IS el
z3saill Lgarl) 5gal) e Ja lae Liatiia i Lil euzalglly MAE UaaU dalhadl) 2@l Jaussias RMSE ¢UasY)

sl e 0.00250.003 Lagio IS dad ctly 3)

Sladl aliall D 3gas Laayg 8yncd 8538 ol Lgtll wailly badl) wil) o ol (ha legi (3) JSAN g LS
oaldl) sl (4) S8 ek (Gandl ld (e gl il Ciad e il Balely Gandl ji5e A alidly
Blhlad) daps g Uil e Ju Lae 83ad) illil) sy 3gmg malsl) ey dugyaal) 85l DA 5l Slse oy
o gl gl 238 yal)

Forecast DWORTF

Actusl: DWIRT

Foreonst sample 11/01/2010 1201

Included cbsenvations 19

Root Mean Squared Error 0 003100

Mean Absolute Eror 0.002221

Mean Abs Pecert Error 90 84318

Thel Inequaiity Coeficiert 0035483
Bias Proportion 0.000598
Variance Proportion 0.576899
Comnance Propottion 0 420807

Thel LR Coeffcient 088305

Symmetic MAPE 118 0208

A gan pa dugaiil) adl) 1(2) A3 JSil)
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