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Abstract

The theory of finance considers the stock market volatility and its measurement as main
issues to be studied. Therefore, this study tries to forecasting the volatility of Abu Dhabi Stock
Market, using ARCH models with symmetric and asymmetric effects through analyzing the daily
market index data for the period of 2007-2019. The study concluded that the Abu Dhabi Stock
Market was inefficient at the weak level, and that the GJR-GARCH model may be the best to

represent the market volatility, and has had the ability to exhibit the leverage effect.

Keywords: Price Volatility, Leverage Effect, Volatility Clustering, Market Efficiency, ARCH
Models.
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ool Aatyall s
6 =apg+ayp; 4 +B1067 4.......(17)
foh LS 3l ls ol A8 Bue Jodd GJR-GARCH 7z 3gaill uand (5Sas

P q
o = ayg +Z(ai+yilt_1)uf_i+z,ﬁ'j a‘f_j ......... (18)
i—1 =

Zakoian (1994) J Threshold GARCH caliaall 390t Loy Ualisy) z3gaall 1ia dassyy

GJR-GARCH 7z3sai e wilizey 4l ¥) Bbliall ae z3ladl o 391 sa jaay sl

TGARCH (1.1) Lo STy o gdd!) el (a5e Joyddl leall Bl diz iy
:(Poon, 2005, p. 42) b LS

1/2 1/2
0/ =ag+ay e a |+ vadea |l |+ Ba SR (19)
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gl (S giuns s ASULI 5!,354.1 @J@yi G 8elaS 5Ll 1.2
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2019-2007 5!l S35 ARCH 7 3Les plaseianls 21 G15g3 ol ol Bon § el 5ol pallas Julmsg ol

doud 036 Lo 929 Goudl § Adle Jbolss 3929 mlidl ylas LS (0.00017 adlgy ilall
Solall 8l daas, L

Ayl 58 IS5 g pdipe il g0t Aslianyl (aibias! 11 Joz!

Anderson-
Mean Maximum Minimum Std. Dev Skewness Kurtosis Jarque-Bera
Darling
0.00017 0.0763 -0.0868 0.01068 -0.2592 12.039 10853.7 65.550

Al @bl e slexe¥l Ll slae] oyt yuuall

bdis olutdl g wilgall 555 U529l JI Skewness Jolal aludl dayall sds
ol Lol Loty LS Byl ia § Baisio wilye e Jguanl] 108 Jlei! 5529 ]
Jolas 58 oo Joudl) a8 Lase S 3929 puady Lo Hgllaze IS dsesl wslgall a 593
e Lilgall Aladeo Calpmil gay Lo sy el aussall Jolas &I 25N 2ayd Kurtosis
L 5uS0l Al 0uSss Lo gay awogill Jso AST p3snll pazety (ppdadl a3l
I aedall aied wilgall gLl aie ) 443 (&1 Anderson-Darling ;L | Jarque-Bera
55201 Gaaadl s § Blgall lgdiall cloludl (olss pe (28LL; Lo sy Aulyull 5528

(o 93l Ban g n gl sl gl Alulad Al an 5ol 11 JSCAI

295 AW BL ol 9ol Gge 50 wilge OF (2) &y KA > (0 ity LS
ple olmil 3929 pute Gaer auall Golun Abadeld bl Laogall O 6 < yavall Jg>
clustring volatility 3Ll LAl 3855 599 IS LasDlg cAludud!
Aalyldl B3 IM ol 930 Bgmo 5k Hnagull il gall Sy 12 JSa

.Oxmetrics @La_;zﬂ EAL'U@.H syl

.Oxmetrics Gilas¥) meliall : jiuall
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Autocorrelation test 3| J| Lol 2l alls oMlalae &gine slas! 2.1.2

Lol I BLsd ) cMalas o ) Giselly Jowaad) 1S Lol Al il pdd
atll Jlme ol LS 285 LesS %5 A3jlme A ie yasall (ye Ligine Calises Luguell
colS &) Ljung-box HLasl il 5S35 Lo Ids cilgall on 313 byl s Jllly
s 16 Ay Aomyuty s 6 5930 Woaml) Aesdl) o 2ST h=16 e QIO Laslia]
%5 Bagine dud

b g g 250 Aagall slgal S ol ¥ cSlalas :3 JSAJI

Date: 091519 Time: 22:24
Sample: 1 3178
Included observations: 2178

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

] ]
[

0160 0160 81.742 0000
0045 0020 88288 0000
-0.004 -0.015 88.241 0.000
-0.018 -0.016 89.222 0.000
-0.002 0.004 89.350 0.000
-0.020 -0.030 92249 0000
-0.027 -0.018 94489 0000
-0.021 -0.023 97.648 0.000
0.017 0.027 98.565 0.000
i 10 -0.005 -0.011 98.637 0.000
d 11 -0.024 -0.025 10055 0000
U 12 0.000 0008 10055 0.000
ul 13 0066 00689 11458 0.000
il

i

1]
i
|
|
|
|
|

WO~ MMk =

14 0070 0048 13027 0.000
15 -0.006 -0.030 13037 0000
16 0.0171 0014 13078 0.000

|
|
|
A
A
|

EViews10 las¥l zelisdl < jual

dus gl i alylas! L3.1.2

Saamsll sz 3929 ave 1 1(2) w3y Joindl @ B3ylsl) ylpandl cilylas | il pdd
4yl yatel cpo aST JLlg AW 310N (qls 5l B il gat Aungudl ulileed) dlndas 8
sbexe¥l (Sosd (Aslyde aé Boadl § et Slauel @ Sliadl oF ga Lo Alubid)
B I Goedl OF Lieus gy Auliatad) wilgally 500) wilgall Aa,Ladl @il e
bl Sgtun die 3eLaSTL Caymny W A gyl
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2019-2007 5!l S35 ARCH 7 3Les plaseianls 21 G15g3 ol ol Bon § el 5ol pallas Julmsg ol

b5 9T Bgas il g Ails 250y atael Lt uilis 22 ool

ADF
slamily coll as slemil Ggug colime | slamily coli Gout alaidlt
-3.411221 -2.862251 -1.940924 %5 (g Jis
-47.92688 -47.93293 -47.93068 Ra}.w:;ll t
PP
olemily ol ae o=l Ogg <ol ae sleily il Gouy aylaidl e
-3.960930 -2.862251 -1.940924 %5 (§giuin s
-47.82693 -47.83501 -47.84358 LMl t

EViews10 L_;Lﬁ-"?“ EAL:J\.” :).an.u

adMaiwdU BDS jLas| .4.1.2

Lol Aladd! 2L iy oy (Lol JolG e detay elae pe Tlas | sl
Jedladl § Agasell pe AL e adSI UM e adll gl e 3l
iy S 2l (e 5,591 sla S 1308 BDS Ablian] (e 5Las¥l |ia psdsg (Ldas Ayl ALl
Joiby poall Buunyd (ady @y 4ild 1,96 apdall ajerll Aoyl Aagall o ST m
sl gl e 3t 1B 2o yeudl 1ihe o ga3 (@1 claalad! o boladl s,

- 941 By y 3L A gull il gl BDS dilias| il 13 Jguzd|

BDOS Test for ADSMI

Date: 091519 Time: 22:54
Sample: 1 3178

Included observations: 2178

Dimension BDS Statistic Std. Error z-Statistic Prob.
2 0.031898 0.001762 18.103284 0.0000
3 00682227 0002796 22.25341 0.0000
4 0.080879 0.0032326 24 31662 0.0000
5 00913225 0002463 26 37065 0. 0000
5] 0.094572 00032337 28.34380 0.0000

EViews10 las¥l zalil : jusall
Boudl yiga Wilgal M=23456 tay IS >l 0 BDS &ibas| o) gzl (e LasDls
%5 Wjlxe Aiud wie 196 audall aiieill Aoyl dayall (o Loles ST (z-Statistic)
of a3 @y ADEL dunyd (adyy claaladl on bLoY 2ua,s Juas JWdly
bl oo Bl mdll gl e 3zl 2B gl ool Gowe ydide Wilse Audu
Aalyll 378 > capaiall Soradl wie 5€ A8 Gyl OF (e S Lo s 2aLadl
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Variance ratio test (wla| dewd )L .5.1.2
oad g Ablgdall LS )l Ausys (ady ) (4) @3y Jeuxd! Q Byl miludl il
VR(Q) o] s o g cAalyudl B8 M (gl gl Bge BelaST Aaniall dipall
oo AS1Z%(q) a.ﬁba}:ﬁ Wl daall colKy 0.05 Y Gounn i T oy L.a}u.a alisks
0.05 A¥s Ggrun die 1.96 audall 2y joull & el daysl)

Byl gt Ll A sl | sl :4 ool

Mull Hypothesis: ADSMI is a martingale

Date: 09/15/19 Time: 23:08

Sample: 1 3178

Included observations: 3177 (after adjustments)
Heteroskedasticity robust standard error estimates
User-specified lags: 2 4 8 16

Joint Tests Value of Probability
Max |z| (at period 2)* 11. 30685 3177 0. 0000
Individual Tests
Period Var. Ratio Std. Error z-Statistic Probability
2 0568175 00328191 -11.20685 0. 0000
4 03203115 0068605 -10.15799 0. 0000
E= 0153913 0.099632 -8 492083 0. 0000
16 0073970 01324764 -6.8718517 0. 0000

“Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

EViews10 L.,)L;a:-}” EAL‘U}-“ syl

b e Badall el Aladudl AdMEzuly &latul @hlas! e slee¥l
©3 2019 (1] 2007 ¢x Buzall 8411 M5 I B1o0 abs 5ol B agull dign Slge
298 A8e 5929 (e Ju Los e Laas L Lasly Wilgdiee s ¥ lgadl o 3] Jum sl
e 338 a2 gs ool B Of G 109 < Bladl agull wilges Alladl Aagall ilgall oy
Leldazy o3 (o il gall dieg slaulily sdall i8] Liess gy Lo g9 ccarmiall Gotus

ARCH C.}Lm fa‘.\.’:ﬁ.wb aJu @I”SU ‘é\]a’.'i tron QML}LUJ' 2.2

Wilse] &l 588 a2 @b ol Ggw O il (@ly cAaladl wllas¥l mls e by
3 yelad O agatad Aealll wlgall Jdlee e sleze¥l laradl oaslyay sl
bl Sl pue o el byd e cagdall e Lol o clls Jid (S0 colzadall
dagdat @2y I LM-ARCH Test S5 (o Loyl | oy (19 B gyall Al § s llasl
AR g 3901l (o0 2zl 3lgdl e
AR luzi¥ 7 3gai Bledl Adas 3 ARCH 3T 5Ll w5l (5) @8y Joazd! (resaay
1iSs X% q auisn) Aoyl @iall (o Lalas 2ST gl 5ol Boaed LM Ll | dms >
3929 iliad dedey (0.001 ¢po yiiol Lgucell Fostatistic Aslall 2dlars¥l dagall of ozes
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2019-2007 5!l S35 ARCH 7 3Les plaseianls 21 G15g3 ol ol Bon § el 5ol pallas Julmsg ol

a3l e ol e wlsall Aludes ol of J) sy Lo« @laadl dlules 3 ARCH i
.GARCH 7 3Le3 (3udas LisSlaug

b9l Bgn y5h Angud| il gatl e ARCH 3T HLas| sl :5 Jgazed

Heteroskedasticity Test: ARCH

F-statistic 453 8487 Prob. F(1,2175) 00000
Obs*R-squared 397 3374 Prob. Chi-Square(1) 00000

.EViews10 L;)Lm?. EALIJ’\.H 2).\44.“

LTl 855 Lod 0S5 Sl B s9ms minss @l (2) wdy JSad 2l S5 Leg
.GARCH GSLAJ o83 gt bow «Bgud! 1 doga U5l gal clustring volatility 5l

GARCH 7 3903 yyuds .1.2.2

GARCH CJLM o0 degaza pyUds Y 4‘5‘9.&«.“ e Slge Al o Ay ‘QL‘Q.E_“ Ay
Yoy 8 -2 é.ﬁ\ T390 Juadl Ol @i laaay cellasd L“,a.ﬁ.gjaﬂ t')'j_ﬂ\ Aoys b ‘3
JUWl Jouzlly (GARCH (1.1) z3ges @ Jiazlly .HQC (SIC (AIC LM loglall mlal
Al laso )Lg_'i_é-bﬁm s

Byl yiige Lilge e GARCH (1.1) z 393 p3od3 il 16 Joumd

== GERCH( 1) SPECIFICATIONS ==
Dependent wariable : adsmi
Mean Eguation : ARMA (1, O} model.
Mo regressor in the conditional mean
[frariance Egquation : GARCH (1, 1) model.

hfo regressor in the conditional wvariance
Student distribution, with 24.55754 degrees of Efreesdom.

Strong conwvergence using numerical deriwvatives

Log—likelihood — 10736.6
Pilease wait : Computing the Std Errors . ..
Robust Standard Errors (Sandwich formuala)
Cosfficient Std.Error t-walus t-prob
Cst (M) 0.000272 ©0.00013202 Z.117 ©.0343
B 0_.109495 0.019257 sS.&e86 O.000O0
C=T (V) = 1074 D.028273 O.0099963 z.8z28 o©.0D27
nrcH (R1phal) o.181876 0.033736 5.321 oO.000O0
GARCH (B=tal) 0.810975 0.032501 23.51 o©.00O0O0
Student (DF) 4.557545 O.36843 12.37 ©.0000
Mo . Cbservations : 31728 HNo. Parametexrs z s
fiean (¥ B 0.0001F Variance (¥) B O_.00011
Skewness (¥) H —0.25920 Hurtosis (¥) H 1z.o03868
Log Likelihood : 10736.551 Alphall]l+Betal[l]: O.o928s8

.Oxmetrics Jilas¥| zelinll :juuall

Libas) Jssdn Boudl ;i5a ilgal GARCH (1.1) z3gai of odlel Jgazdl (o puaaty
Ay % Geiua dis Lginag WUgida Shuall of s LS %5 Lgiae Goiwme dic
ety cblgall ldas e Slodall (31 s92gs (ARCH L31) 0 Jolael) diginll doyall
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Slostially Sl Goadl lataly ;00 2oy ) 4458900 § Ardtye Zosdy O Jalao
e @l bl O g 1dag B Jalae § driiie 2aid 3Ll 3a> LS« padll J2¥1 @
A BN G 53T adire (lils Lesiio OSim @b sol Bon § anll Anas Ll doud
Ll Sledie Aylyeiwl e Juu ldag caslgll cadslud) calalall soame oyl8 LS

Loyl a8y Cdlatig « Juazwd| (4 Persistence of Volatility shock

GARCH-M C.}}.«Sﬁ.\.ﬁ.’i 2.2.2
Gl (GARCH-M 73503 Jaaiund gl gal Gy § Bylolielly wiladl cny A8Dadl daayud
z3kedl (o Aegazme yds @3 Cus ool Walas § Jorddl cpbadl Walas sk pgds
e cous 239 GARCH-M (1.1) z3ges pislg cellas el pedl s,8 b (3
HQC (SIC (AIC &laglan
Bgudl yiige dilge e GARCH-M(1.1) 73 g yuuds gilis 7 gzl

Dependent wariable : adsmi

Mean Eqgquation @ ARMA (1, O) model.

Mo regressor in the conditional mean
variance Eguation : GARCH (1, 1) model.

in-—-mean
Mo regressor in the conditional wariance
Student disctribution, wWith 42.55181 degrees of freesdom.

Strong conwvergence wusing numerical derivatives

Log—likelihood = 10738.2
Please wait : Computing the Std Errors ...
Robust Standard Errors (Sandwich formula)
Coefficientc Stcd.Error T—wvalus T—prob
C=t (M) 0.0000S5S8 0.00017359 0.3397 ©0.7341
nm (1) 0.1072859 0.019353 5.542 ©.0000
Cst (V) = 1074 0.028423 O0.00S9008 z.271 o©.0041
ARCH (B1phal) 0.184465 0.033576 S.424 o©.0000
GARCH (Betal) O.sos922 0.0349077F 23 .74 0_.0000
Student (DF) 4.s551808 o.36819 1z.36 ©.0000
ARCH-in-mean (var) s.853272 1.s912 1.932 0.0535
Mo . Cbhbservacions : 3178 MNo. Paramecers B 7
rean (¥) B 0.00017 Variance (¥) B o.ooo11
Skewness (¥) B —0.25920 Kurtosis (¥) B 12 .03868
Log Likelinood : 10738.230 @Alphal[l]l+Beta[l]: 0._.99339

.Oxmetrics Jilas¥| zoliall s jiuall

e Alas| Lgiae 3929 GARCH-M zigai pe Llall Asbas @lo zisgs
e Juy 1dag GARCH dalal &izga 5yLa) 3929 Jawsl Aolas (o msany clalaol)
Bl § 8ybolelly wilall o Ao all 483l

GJR-GARCH 7 g0 ytd5 .3.2.2

Lzl Slotsall Alaall e Bl e (a)le 8,08l z3kadl 5,08 auad Tlas
salslall Llad¥ GIR-GARCH z3ga3 ] Lbins «qls 9ol B Slge lidas (e alully
5 coldadl Ax das § Jorid! Gyleall Bl e As¥l s datay o> AliLaall p2
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RVESNUEPRON B PEPSPL FUPCORE WL DM - PR J-E071 ION I A PEPE N

Jalas Oly Libias| Jgude 451 (8) 8y Joumell § minsll as¥l 1da a5 wils addy

oo boyadl s e ST 31 L adad) closall o6 Jlills cauzge v 2asldl

GJR-GARCH 7 3903 yuds il padely W) Jguzelly cemadl (i (30 dmlmy¥) Slosal)
HQC SIC AIC Slaglan plas cass 7 3Ll sl Hlas| uay

Byl yiige dilge e GIR-GARCH(1.1) 7 39w yubds il :8 Jguzed!

Dependent wvariable : adsmi

Mean Egquacion : ARMA (1, O) model.

Mo regressor in the conditional meamn
Variance Eguation : GJR (1, 1) model .

Mo regressor in the conditional wariance
Mormal distcribution.

Strong convergence using numerical derivatiwves

Log—likelihood = 10524.3
Pleass wait : Computing the Std Errors
Fobust Standard Errors (Sandwich formuala)

Coefficient Std._Erroxr t—walue t—prokb
C=t (M) ©.000210 O.00015535 1.=34a9 o.17T3
ENCE R o.1z85496 o.ozo892 6.153 o.o000
Cst (W) = 107 S O .0494339 o.01627T9 =z .7z=4a o.0065
BRCH (A1phal) 0.103232 o.0zZ6859 3.8493 o.0001
GARCH (B=tal) o.7o1s499 o.o04zS68 182.43 o.oo000
SIR (Gammal ) o.139491 o.040870 3.413 o.oo007
Mo . CObservacions = s17Ts No. Paramecers H ]
Mean (W) = O . 00017 Wariance (¥) B O._.0o011
Skewness (¥) = —0.25920 Hurtosis (¥) B 1z .03868

Log Likelihood : 105=24.2543

.Oxmetrics Jilas¥| zeliall :juall

FIGARCH g HYGARCH 7z 393 y3 445 .4.2.2
aldazll w8 13) Lee 248U Davidson (2004) i3 (ye %euall hyperbolic GARCH alall
gl 8,513 3529 105 (gl 92 Bgao § Akl

Z 390 il el &.,LJ\ tﬁ)ﬂ‘ Asys b ‘3 C.SLA.LH O dcgatma pudT @3
HQC SIC AIC Sloglan lae cows 39 HYGARCH (1.d.1)
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Byl yiige dilge e HYGARCH (1.d.1) 7 3 g yuutds il 9 Jgazel!

=% GERCH( 1) SPECIFICATIONS
Dependent wariable adsmi
hiecan Equacion RRMA (1, O)
fic regressor in the conditional mean
[variance Equation HYGARCH (1, d, 1) model of Dawidson
o regressor in the conditional wvariance
Student distribution, wWith 4.57146 degrees of TIreedom.

model .

(Truncation order 1000) .

Strong convergence using numerical derivatives
Log—likelihood 10747.6
Please wait Computing the Std Errors

Robust Standard Errors (Sandwich formula)

Coefficient Std.Error t-value t-prob
Cst (M) 0.000280 0.00013145 2.130 o©.0332
ES- NN 0.112618 0.0129473 5.783 ©0.0000
Cst (V) = 1074 o0.034896 o0.012473 1. o.0732
d—Figarch 0.528195 0.077189 6. o.0000
|nrcHE (PRit) o.211442 0.12545 1. o.0920
GARCH (Betal) 0.508041 0.15611 3. 0.0011
Student (DF) 4.571458 o.36848 a o.0000
Log Rlpna (HY) o.019989 0.046249 . o.0652
1o . Observations 3178 MNo. Parameters 8
ptean  (¥) 0.00017 Variance (¥) 0.00011
Skewness (¥) —0.25920 Hurtosis (¥) 1z.o03s868
Log Likelinocod 107a7.816

.Oxmetrics Jlas¥l mabil :juuall

slas>] Lgine Log Alphag ARCH clalas oof cLple ozl mluadl M5 oo oy
AW 3100 (gl ol By s § Aigls 5,S100 Ailims) Y3 3529 e Juty 11

oo Bloadl ulas § Aiglall 5, K10 HLasy (6,51 7 3l gy Ay Ladl Ayl TuSTs

L clalally Libas) Jode 4l ) 8y00a5 mls adds FIGARCH (1.d1) z3ges Liws
gk 8,515 3929 iy iag 190 Saud (s 79145 d GyuaSI) Lol dalae ol cAgins

.mauw&i)bﬂ.«d@@hﬁi By a5 9

Byl yige dilge e FIGARCH (1.d.1) 7z 393 yaods il :10 Jguzed!

=% GERCH( 1) SPECIFICATICNS ==

Dependent variable : adsmi

=an Equation : ARMA (1, 0) model.

Mo regressor in the conditional mean

fariance Eguation : FIGARCH (1, d, 1) model estimated with BEM's method
o regressor in the conditional wvariance

Student distribution, with 4.65486 degrees of freedom.

(Iruncation order : 1000).

Strong convergence using numerical derivatives
Log-likelihood = 10747.5
Please wait : Computing the Std Errors

Robust Standard Errors (Sandwich formula

Coefficient Std.Error t-value t—prob
Csc (M) 0.000283 0.00013068 2.163 0.0302
la® (1) 0.112434 ©0.018531 5.757 0.0000
Csc (V) = 1074 ©0.038%01 0.017378 2.238 0.0253
d-Figarch 0.539658 0.072613 7.432 0.0000
|ARCH (Phil) 0.211122 0.11837 1.784 0.074%6
GRRCH (Betal) 0.s1es98 o.12797 3.478 0.0005
student (DF) 9.654863 o.33218 12.01 ©0.0000
io. observations : 3178 No. Paramecers 7
ean (¥) 0.00017 Variance (¥) 00011
Skevness (¥) -0.25920 Kurtosis (¥) 1z.03868

10747.520

Log Likelihood

Oxmetrics lasyl zeliall s jusall
LA 1o abs 51 Bgs SLilas yyuadd Jund¥) 7390l Hlas .5.2.2
Jlexs¥l 259301 389 GIR-GARCH (1.1) 73503 53 O I (11) 08y Jgumll ils ndd
AW GBI gl 9ol B lidas ulid (3 Aesiadl z3keadl oy Jad¥ o Akl
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GARCH (1.1) GARCH-M(1.1) GJR-GARCH(1.1)
AIC -6.6202 -6.6204 -6.657177
SIC -6.6094 -6.6075 -6.645728
HQC -6.6163 -6.6158 -6.653071

.Oxmetrics Jilas¥| zelinll : jiuall
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