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Comparison of Symmetric and Asymmetric GARCH Models: Application of

financial volatility of the General Index returns (GNRI) for the Qatar Stock
Exchange.
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Abstract:

This study aims at estimating the daily financial fluctuations of the returns
of the General Financial Market Index (GNRI) for the period 01/01/2018 to
30/06/2020, and the continuity of shocks to the fluctuations of the Qatar Stock
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Exchange, where the descriptive and deductive approach has been adopted, and
applying GARCH (p, q) symmetric and asymmetric models to the study data, the
latter concluded that the best model with the same effect is the GARCH-M (1,1)
model, and the best model with an asymmetric effect is the EGARCH (1,1)
model.

The study also found that there is a continuity of past shocks and
fluctuations on future changes, but decreasing gradually over time, which means
that the returns of the general stock market index have the particularity of moving
to the mean. For stocks, this means that the impact of negative shocks is more
important than the effect of positive shocks on volatility.

Keywords: Volatility of returns, Symmetric GARCH models; Asymmetric
GARCH models; Leverage effect.
Jel Classification Codes: C52; C53; G15.
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The GARCH-in-Mean (GARCH-M Model) GARCH-M z2s4i.3.4.2
el cul g aal aaly cAgllall (3 sul1 33 jlalacall anil o 3laill sl (e ae)
bl e Do (3 suall Jud 53 Al a5 3 phalaall 5 ailall G A8Mal) Axgads (ulf &
(40 daia 2019 ) dpabai®y¥) cila VIS dple Clavial (§gudl (a2 Ladic
Gl 058 Susy «GARCH-M il (ENGLE & ROBINS ; 1987) (= JS z 8l
CJ\.«X\UAt}J\ (RYY Méubj 6&)&\&%&3)&“%&3)& GJ:).JJ\
o1t L€ GARCH-M(L,1) Josssall 73 saill dpaly 5} Zapuall ol
e = U+ A0f + & o ... (11)
0f =ayg+ ayef + Botq ... (12)
Agids ol B ey g bl Gl oy s
(Asymmetric GARCH Models) 4ilaiall ;& GARCH 4lile zili 5.2
Gl LAY G Al B8 Dl e Judle jad Al aibaddl G (e
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ekt s LS caadi anall <3 sl LAY e sl e LA e 1L S
bl Juaid il Ll o Adlall asl el o U g8 Ll Wali 1 4301 3153
Sl Lo 135 e gl (ids Ladie gl W) (s e gl a5 Ladie aliss™U
(Jladl e Y 53 s kil e GARCH ziles Jicti (Effect leverage) dad) )
<) ARCH C;ij ((EGARCH) perall ou N GL.JMJ\ Cplal) (ailas aae Ca}u =
(TGARCH) 4l
The (EGARCH) aerall ) hpdll cpldll (uilad ade zigal |1.5.2
Exponential GARCH Model

Gl gels Aallal ¢las ¢ GARCHARCH GLLA.'J PR GAJA.'J\ Jaa ela
Zisad o grpbll abjle M Jaa) Gask e @lldy (GARCH gasedl 4 bl
Claleall o 23 saill 138 Ul 30 (g ‘mw\ o 3l (e 3 sail) 138 ae) 5 i)
orall (e SN (55 e D sa ol s GARCH g5 (8 bally el
CJLAJ\UQ J.uuw\)l\ J.ubu\a_u; ‘w\)l\ }Jbsh‘gcd}uﬂuué\ﬁha\e.}us
Dbl 128 5 camal) iy dplag¥) bl e Caling HlewY) il dplull el
Zisall 13g) S jbs bl 8 patly el ) L) LY A
AN Ay ) Aaall (385 3 gaill Ciy ya3 (S 9 «EGARCH —

Et—1

q r
2 &
= [+ Broghz ) =Y vt 13)
he—y T = £ hi_q

celaa S Alud) aall 5 il bl o jle o Jiad log(h2)
Ll o3y e Sl 3 5 pllas St 2 (@, 4, B, ¥)
adl N il Sy Bl e 23 saill uliia 1y
a5 LAY (gl eyl cllsll iy < 0
A 0585 LAY 6 ddpla cllsll iy > 0
lacle (ag, aq,y) o Alalls <EGARCH zisalll allae o 208 llia a3 Y
Aas ge Lgad s aa) 1) (e J8T 055 O s S5 ¢ B Aalaall
The Threshold Generalized Autoregressive ) TGARCH gisa .2.5.2
(Conditional Heteroscedastic
73y Ca el e j (TARCH 3 saks (cans 3_lliiall ye z3laill e HAY) 44l
Cish e sk (Engle & Bollersleve ; 1986) sl Ul Al <3 ARCH
bads (TGARCH) 4ile RUAR (Rabemananjara & Zakoian; 1991) (taldl
:(Saurabh Singh, 2016, p. 96) (% WS TGARCH 35l dalall Zipall
Te = U+ Pri_q + & o .. (14)
0f = ag+ ayef +ydi_q€f 1 + P10E 1 .. (15)
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Lt ety e i dp g it

d . = { life_1 <0, bad news
‘17 0if 120, goodnews™

Gagall dgmy zasall (i (3 = 0) CulS 13 cadl ) 5 Sl dddas p Jiag
Ll LAY Wiy () o i Led sual) JLaY) o) LS «GARCH zasail 4 jlaal
Led Ll cleraall (8 cnsay ssina y OIS ) ¢ oy (ay + ) Slo S
(Suliman Zaraia Suliman Abdalla, ssdl claall ge 2 e € il
2012, p. 165)

TGARCH g2 sai (o 4llall bl 11 1 3 5m a3 4y juall A jill Jo lams
OB (y # 0) Wl Gl y deladl S 13) ¢ AT inay ccllas y Jabaall 0553 Loie
Jilaie pe LAl il

A8datl) Ayl 3

s o) ya) kel e g3 hlildl GARCH Alile #3lad (Gulad duagia allats
3y «(Heteroscedasticity) (plidll ouilal ade 29y o ol Auad Gl ya gadll
Oedly el 8 Ljung-Box _bial aladiul g ¢ sl Aludis ey jo gy Guob 0
Db Ji e Jpeanlly Lgithaa s galail) 4yl 8l (e @il gkl cilabes
Ada g pliall il il A3 e g ¢(BIC) Jlima s (AIC) Adila laal
il iy 1.3

b ua gl el ) s gl L) At 31 ALl Al al) a8 L) i
sl 23 Eus 2020/06/30 5 2018/01/01 O sxiaal) 3 ydll DA Al (315550
B32lie 912 e

(GNRI) plad) jdigall dduades 1 JSU)

L

¢ palase JSi AS yall Ara sal) X3l sall 265 8 225 (GNRI) plall i sall Alodis
Al ) Zapall 385 09 sall o2 ludial &3 Cua (GARCH dadal b axaiud il
Al
Rig: = log (ﬁ) x 100 = 100[log(pig.) — log(pige—1)] - - (17)
igt—
2 gadl Al i ol Je



Sgall 2 gl Adlal) cllES) o gaadai sAliLaiall ye g ALilaiall GARCH g ilai om 46 i)
Al (31,530 sk dua ) 5l (GNRI) plad)

(2020/06/30 - 2018/01/01) (Rjg) pladl sdisal) 3 g Abudes 12 JSi

=

-

o

S

=

—=

o [ o [ o
o = e e =Y

<l 3yl u\ GITEN cddjs.\c U Gan alilll u\ e | (2) & Hedan
o3 138y e Sl 5 (Al sha 3] (addie QN Ae gile (5SS addiall il
) pa s Gl S Sl dan 5 J sy i) el A of )
A(GNRI) plall 3 5al 33 gal Lo sl) il peaia 53 olial J 52l
(GNRI) plad) digall da gal) i) gad) dbeliad doeaa o) cilibal) 11 Jgaad)

Descriptive Statistics

Mean 0,005337 Skewness -1,247188
Median 0,000000 Kurtosis 20,31924
Maximum 5,255977 Jarque-Bera 11622,01
Minimum -10,20831 Prob. of Jarque 0,000000
Bera
Std. Dev 1,029339 Observations 912

Eviews.10 gt Sla sde ) aliiu) cpfialll slae) (e 3 jiaal)

5 O s sl b s o Taal eoMef Jsandl A da sall gl Las
(A Al 3 i CaDA Can se 58 5 (Mean = 0,005337) Las siay ¢(5,255977) 5 (10,20831
i) el Alales (o e Ja Laa «lls (Skewness = -1,247188) ¢ s Jalaa &Ly Laiy
Ll Clorally 5 sl of o lld Joy WS oSl sai o) 5 klie e
clah.d\ Jalza u\ BTN ‘_g c(ad.\;l\ _)h;‘){\) 4_\;}4]\ Aledall (ge ).\S\ (4.\.\...»!\ J\.\;‘}(\)
OSad (lly a5l i o 2e G sed 3 e S (kurtosis = 20,31924)
03555 Lo 138 5 ¢ adall )il aui W aladl ipall dne gall i) gl Al () J Al 4
Probability = ) dasae Juial dads 11622,01 sl ) (Jaque-Bera) ded
.(0,000000<0,05
(Plot Quantile-Quantile) (Q-Q) (S-S hakiall 2.3

Lhé\ﬁ)adgjjj.a(QQ)@hJ\M\ub aliball gl Jdaill e Slad
L;)uabd\‘sqbﬂ\d.\mﬂ\d)aw Ye\ &J)uew\y}aﬂmﬂ\m\}d\w
o3 ) Y anlall w55l of e O Laa caivaal) Jadll e 15 48 jaie Tlaill ()
Aallal) A 3l JuSlall ddle 3 e oda g ccnlilull

(GNRI) plad) jisall daa gall il gall Al Jall) 23 Jeil)
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=
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Eviews.10 gl Gila s ) Taliul diald) slac) e 1 seaal)
A1 R JLEd) 3.3
PP ) 5aa ol Hia &l HLiA) Jealiusd dwde (e (Gy) B sl Alialis 45 ) jaia) Loy
olial Jgand) 8 dinse Lel) o iall il 5 (& ADF
(GNRI) plad) i gally dlaial) i) gol) Alealus ) i) JLSS) il 12 Jgand)

Value ADF PP
t-Statistics -14,61326 -35,49616
Prob.* 0,0000 0,0000
Critical Value
1% -2,567543 -3,437314
5% -1,941176 -2,864503
10% -1,616462 -2,568401

Eviews.10 gt Sla jia ) Tl chaldl slae) (e 1 gteaal)

i pally Aalaiall i) gl Alides i JaaD odlef Jsaall 3 daa sal) iliill Tag
dad Cialy Cus (PP & ADF) s )idy) ST saa ol 3 Je (5 683 Y (GNRI) pladl
Sl s 0h 5 Ay simall (5 sie 30 B a5 ¢ Lia¥) S (Prob = 0,0000) Jlaia!
csba Y L) e 33 i Ayt I ALlid) G 2S5 o L) gl
ARCH il JLidl 4.3

Lo gial) Aales delua iy «ARCH alile ZAgad Aalae odil d3uie 3 ¢S
i S (€ g Aagie aladiuly ARMA(5,6) JSS (e ARCH lile 73 sail
ol Jganl) 8 45 gaa Jaws giall Alalas

ARMA(5,6) 35l Jauw sial) liksa : 332

Dependent Variable: G

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 12/17/20 Time: 20:21

Sample: 1/02/2018 6/30/2020

Included observations: 911

Convergence achieved after 24 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficie Std. t-Statistic  Prob.
nt Error
C 0.005313 0.036056 0.147346  0.8829
AR(5) 0.095513  0.024257 3.937526  0.0001
MA(6) - 0.026440 -3.490658  0.0005

0.092291
11
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| SIGMASQ 1.037953  0.017520  59.24462  0.0000 |
Eviews.10 gl _n cla i S Tala) sl slae ) a3 gdeaal)
35 00 | Gsie ssine de Lilas) digne Ma(6) 5 AR(5) dkalas
Aluls 3o 3 ARCH il JUial o 8 ¢(ARMA(5,6) zaselll 8l s e Jganl)
sl b dan e ARCH i Jlid) z35 (GNRI) pladl i sally dalaiall i sl

:aUJi
ARCH — LM _G5) :4 Jgaad)
Heteroskedasticity Test: ARCH
F-statistic 57.8395 Prob. F(1,908) 0.0000
9
Obs*R-squared 54.4956 Prob. Chi-Square(1)  0.0000
2

Eviews.10 gl <ila s S Tl sl sla ) a3 gdaaal)

ve sl Al 8 ARCH 1 am g 4l oy oled Jsand) il JDA (g
plasiuly Ul e Las a3l e cull e Bl cpls O ) 0 1 Ligina (s 5ina
.GARCH g3
BB o 5 8 lilital) cilulill) Aalad milli 5.3

5 GARCH(1,1) Jlidl ¥ 53 GARCH gilai (e (madsei Lijia)
Jladl e Y 5 GARCH gzl o gmdseis «GARCH-M(1,1)
dainso L) dussidl) @il aa sy Ui s TGARCH(L,1) 5 EGARCH(1,1)
ol Jgaall &

(GNRI) ki &ua 5 alall ydisall ilal GARCH alile il 15 Jsea )

Parameters | GARCH(L,1) | GARCH- | EGARCH(1,1) | TGARCH(1,1)

M(1,1)
Mean Equation
U 0,052914*** 0,010149 -0,009803 0,005898
ARisk | - 0,071017* | = - | -
premium)
Variance Equation

@, 0,069672*** | 0,066262*** | -0,254909*** | 0,074431***

(Constant)

a; (ARCH | 0,291873*** | 0,291870*** | 0,345803*** 0,068540***
effect)

B (GARCH | 0,694580*** | 0,699101*** | 0,914632*** 0,368255***
effect)

e D — -0,165063*** | 0,712866%**

a+ 0,986453 0,990971 1,260435 0,436795

ARCH-LM Test Heteroskedasticity

12
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Log -1146,424 -1144,239 -1122,024 -1123,732
likelihood

SIC 2,546770 2,549451 2,500681 2,504432

AIC 2,525630 2,523027 2,474257 2,478007
F-statistic 0,9956 0,8885 0,5952 0,8236
Probability 0,9956 0,8883 0,5948 0,8234

Note: *** ** and * respectively represents significant at the 1%, 5% and 10%

Eviews.10 zeU_n cila yaa ) ol fialll slae ] (e 3 jtanal)
‘EGARCH(1,1) «<GARCH-M(1,1) <GARCH(1,1) gtaill L &l eyl :4 JSil)
TGARCH(1,1)

GARCH- GARCH(
) TGARCH( o EGARCH(
iJ;wVM AN B W]

2018 2019 2020

Pl

— Conditional variance —— Conditional variance

Gl Adalia 4
‘ GARCH(1,1) is4i 1.4
Gomdl Aladuls il Ao ju e o Ajra U mew zisall 1 Gk
Cre ol Mt Anald dsa g s e amt WS o ualll A A Cleaall g ol il
seday eodled Jsaall b daim sl mliill Ll GARCH Jdbas 4 sine DA (o choe
Prob =) Lilbas) 4, sz s &a 5a A 5 (a; = 0,291873) 4iad ARCH il dalxa ¢
aladl el i) g A8l il of e Ja Lae 96 1 A5t (5 sine 2ie (0,0000
darall 4 ) jain) 3525 o du WS el cllil) e 535 A (GNRI) a5l
a8 cleaall Il (6 sudl Llaind 5 580 e ju e el S ¢ pail) cad) e
fanse S a5 (B = 0,694580) GARCH il dalas 40 citly s (3, sl
A ) pain) eyl 1385 <0 1 Asinae s sie Yo (Prob = 0,0000) bibas) 4 gine s
bl i Al 3 2855 Calaall 138 3 ina s e sl (saall e il
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[(@+p) = zisall GARCH 5 ARCH i e gsane of Lo
Ll Gleall 4 ) paiul dlin iy 13¢8 o] daill Ge i 0,986453 = 1]
3 ge Aale o g (e 3 L )i Gaallite I8 (81 il il e 48
LS (Sahs das giall ) Jsaill dpala i ALl G100 el daa il alall 54l
A0l Ayl )l dapall 385 GARCH(L,1) 735 Adalas

o2 = 0,069672 + 0,291873x2_; + 0,69458005% ; ... (18)

GARCH-M(1,1) gisai 2.4

(0,071017) il (A) shlaall 350k dad o Laadl odlel Jsaall il b
O le Ju 13y 9 10 dusine (s 5ine die Alian) AYs Cids dinse el A
oobiels 0 1 A aiy) LSE o(Lhall) il ae i se (X5 A je ) sl
cldall i @lliy oh @l el LS ¢(0,071017) 352l Baally o jiss jlaall o jlis
@ a & Jiati Sl GARCH-M(1,1) z3seill allas (a0 guady o siall 2ilall e
LS 0f | dysine (s shue e Lilias) 4y5iea & (GARCH _il) g ((ARCH )
i Lea ¢(1) 2l w8l slue 585 (0,990971) dell ) (+ Bay) & sana i
GARCH- 3 sai dlilae 48 (Sahs Adiiosall <l jidl) 3 painiivs cileneal) of L
AUl Al )l dapall 385 M(1,1)

o2 = 0,066262 + 0,291870¢%, + 0,69910102; ... .... (19)

Jilaiall ) 93 723 gad Juadl plEI) 34

Aflany) juleall Gy o dlaie V) aiis Jlaiall Y1 03 73 gad Judadl a0
«(Log likelihood) J=e 5 (SIC) Flsd Jbme ((AIC) (SUSI Jhme (8 Aliaidl
Dbl (alaall 4l 5 (AIC, SIC) Crobimall Liall Al Gl e lEY) o5 Cua
dad yral ) Baadl el Jaaall A L) @il M e (Log likelihood)
«» GARCH-M(1,1) s GARCH(1,1) Jiiall 31 53 (pad saill (SIC) laxall
(AIC) Juxall daf jaal Wi «GARCH(1,1) zisall 25235 (2,546770)
2, ) »® GARCH-M(1,1)s GARCH(1,1) Jiidl 31 53 cuadsaill
Log ) Jbedl ied i Wi «GARCH-M(1,1) zisell ssa35 (2,523027
OB ity «<GARCH-M(1,1) gaseill 2535 (-1144,239) o (likelihood
g G55 Y Aagill sa GARCH-M(1,1) zasai s Jilaiall 5Y) 53 23 sai Juail
«(Goudarzi & Ramanarayanan ; 2010) ¢ialdl ae Lasw ¥ cdgladl bl al)
(Banumathy & Azhagaiah; 2015) «(Mittal, Arora & Goyal ; 2012)
.GARCH(1,1) z3sai s Jilaiall JYI 53 23 gai Juadl o 1 g3l )
EGARCH(L,1) gisi 4.4

aigandi zellaal be ol ccloanall i il aae dpals a8 23 sail) 138 2e Lo
Ala B 4 S Al daacal Cuca jad 5 5l ad) cplall o 6K Guay dad) H) 3G
sl e sl Wil Jiall axe dalae ()5S0 Ladie 3ia La sa s cdn sall dadeall
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1 IS YEGARCH (1,1 72 5o 48 by (S eoDhe ] Jganll i dgdl)

€

log(h) = -0.254909+0.345803 | =~ -

t-1

t-1

2 €.
\H +0.914632 log(h2,) +0.165063 ht—l ...... (20)
T

Lilaa) Jl 58 5 4l dad 3 (y = —0,165063) dadl 1 i Jalas of ety
L) LAY o ol Al dadl ) 3 aeas e Ju 15 (0 5 A sina (5 sl die
ol 1aa 3 LS ¢ sall ciladeall) saadl JLaY) (e ST Ll A (il cilarall)
«arall 1€ i aga s e a1y sl e du B a5 (B = 0,914632) 4ad
il a8 gial) Altal) 4l 8 i) Cledia 8 4 ) paind @l of
TGARCH(L,1) zsai 5.4

ade alhy Al zigd s ((GNRI) ulall dllaidl je cllall lasy
(gisaill 134 oy dilaiall oSlel Jsaall 8 daia sall il lag TGARCH(L,1)
(Prob = 0,0000) Lilian) 4 sina s dun g0 85 (y = 712866) dadl )l Jalra () ek
\_).ul_: ).\S\ (A_m.d\ _)LAY‘) Aallld) Glaaal) U‘ e Ju Laa0h 1 4 siza (5 sl i
C\_ﬂ_ul\ ‘:Jc ;,Lu .(oq.};l\ _)LI;‘}“) 4_1;}43\ claaall ) (u_\hlsd\) L;'k)‘“‘j‘ u.}\_u]\ ‘_,’Js:
: JGNS ) TGARCH(1,1 g3 5 A laa (84 code | Jsaall 3 Ll

2=0,074431+0,068540¢2,+0,712866d,.,2,+0,3682550%;......(21)
Silaiall e Y1 93 3 gad Juadi i) 6.4

Y Agbany) subeall L blin) s edlel Jsaall 8 daia gl Cgu;u [
(A|C) 3 (SlC) okl ?"sj‘ J:..A\ u\ '.. (Jilaiall ye JA\J\ 9 CJ)A.\ Jaadl
S (EEGARCH(1,1) gasaill 35235 ¢2,474257 <2,500681 : sl e Lot
gisall asais  (-1122,024) & (Log likelihood) —uxdl died
zisai Jumdl ad EGARCH(L,1) ziset of Al wid a5 <(EGARCH(1,1)
Goudarzi & ) ofialll clul o e @850 Y 1y dlilaidl e Gl Caa sl
Banumathy ) «(Mittal, Arora & Goyal ; 2012) «(Ramanarayanan ; 2010
sp Al e il Caa ol 23 gad Judl of )58 03 (& Azhagaiah ; 2015
.PGARCH 5 TGARCH

Al 5

crad Jia Al Blsady) 8 2 sall Al il samll g Aadaill Caaval
il e LAY s) Lag L sgie 2 i) Y cJlaall cild 3 cinaled) Cila
1A il Bdlaal)l Ganadis bl juus JeaY) S dulldl Loy
dilaidl Y @l il caline Gn Lol ) Lisd) daaled)l o2 clgla
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EGARCH(1,1)) Ji¥) Jilaidl 25 ((GARCH-M(1,1) «GARCH(L1))
(GNRI) alall jisall Nlge o8 & CLIE 8455 pad cdadail ((TGARCH(L,1)
z ket alhadiuly Jag il il o slu Aadat Gasha e bl Gl Lkl dua
(GNRI) pladl il el (52 Sle il 1K 3 laliall e o3 ,lalidl GARCH
LA e Al Axl 0 iy el A shie Apaliy ALl (350 ki dua s
A5l 5 <2020/06/30 ) 2018/01/01 O Bxiaall 3l A calall jhigall 2 ge
e 2l dilaal Gl HaYl s juladdl Alaiuih ‘glal._ﬁiu‘yu sa gl G_G_LJ\
et SA Clalimu) (e dlea Al jall & aul gy il bl
Nlge A A Ll aB gy pas e 8 Jilaiall Y1 50 ziser Juadl  om
Jumil Gls «GARCH — M(1,1) gisai s cdallall 315U Hhi dia sl alall isall
alall il 2l e 3 Al LGN @i g i e 5ol Bladdl e Y g 23 s
‘EGARCH(1,1) g3 sacdilall 315500 ,hd dua ) ool
oy A Al alplall e dalad) cbidill j dleaall 4 ) jaial Slla =
Al La3al e o (gl ecpm il o Ly il U (1 cidlall 31,550 s
¢l Ao siie Faald g cdans siall ) J gl Faaliy aniti dua ) sl
aladl udisall 2l e clbdax e Zllall da8 510 5Y dga g A all cuali LS m
Loa sl Glarcall i e ST AL Glaacall T Seas Aalldl (3) 5 S0 lad da sl
Gigan 2 jna Al Ll e Al el el Esdl O s el e
A e L
LS il S8Y) amy 7yl (K eolel Ll dha siall ClaliiiaY) (e Gaw Lo e 2Ly
=
GIosN ki da 5l (GNRI) lall Ldisall Jlaud 3 (cldaill) Qi) o)) =
Adai gn s aaa dale il Aalall 8 S ik ) o el (e s AL
hm ) sl plall ugal) Slansd il g IS (0 anll Bagan A0S G gl il
DU e ddlall GBI ki dea ol el Geal) dpals 3aT 550 =
G Y el il s all el ol 33l 3 Gk oo Gl J31 a1 55 AS a apis
¢ s Balad) il g LN Gl o ey et ) il g Jana ) g3
&b Alidid) A Al palad) e Al disal sbas ) ssalll 35w
Ge bl ainall ZUY e Ji slaie) e caesd) (e el laal s s Al
o all AL ol
&l 6
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