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Effect of Capital Market Liberalization on Volatility of TASI
Hassan B. Ghassan and Hassan R. Al-Hajhoj

Abstract

The results of return equation exhibit the existence of a positive relationship between
return and risk, which indicates the high risk and explains the dynamics of shareholders
behavior, especially on Saturday and Tuesday, where utmost important information is
excreted. The findings highlight that the period of openness to domestic and foreign
capital is characterized by more important flow of information. Also the share prices have
a memory, especially in the first sub-period, while during the second sub-period this
memory is weaker. Furthermore, it is proved that the access of foreign investors could
reduce the return volatility of TASIL.

From the EGARCH-M models, it is reflected through the leverage effect that negative
shocks increase the volatility more than positive shocks. The CGARCH-M results show
through the volatility persistence rate and decay rate that short-run volatilities perpetuates
less than long-run volatilities. It turns out that the liberalization to foreign investment
leads to reduce significantly the volatility mostly in the short term, while the foreign
presence has not managed so far to reduce the volatility in the long run. Also it is
revealed during the 2006 crisis, that the extent of transitory effect is more severe and

relatively broader compared to the effect of the international financial crisis in particular
during 2008.



VRV |

3l e ASCA Yol i (g3pnnl WSI\ Sy 3 ORI JE ) B0 0de Sag

o ols oYyl edny 20012010 SR Aoy ULy s0sB o SLIWL N3y ((GARCH-M)
Gl el (L ) = LU o Bse pf 3 G (1999 (L4 QU ALY
S8 3 5l 2l GBI L3 2005 ple e Kol (gl ¥l By U] sl
5 19 eI BT ety okt (875" L e 3] 551 2001 ol e 55T 5 et Lo
G 5 L2l &30 (s 51872003 plo (3 "I Gy s b L] LYY (TAST)

'9.53)"“5\ JU

3ol g dad bbbl e ot U oS L L Al 51 ol )

e o ¥1 el Bbgs 3 R o ¢ lilly Loyt A 1 LS golas¥l eI g
o 06 (YU Ll 1l B8 ¥ B (3300l LN ol Ly e Y1 620 A Al
S A (2008 <Lty ) ﬂ\) ozl el i selullly Sl e R
el Gyl 75 1o U ) By 2 ) i ey A8 gy 2T Gl ol
Gsmr 3 0l ) ol 3 il ol o oW1 G e 58RI 1Al a2 Lal o) LY
o o e AUy 3oL Ll Ay el ity s L) poge ol e
Do bl e dg el oSV el Bl 7y I Bl 3 tedl o AW

B L) o din 2555 LN 0 e P56 S a5l ‘ngj\ i ol 7l

o3 By ) Bl 501 Byl SV el il QW ! o
A1 Bl 3 LA oo W ol o 2 i ol 2 2005 ol S Rl ggnd

3



it am & Loy g1 Sl 33k Bl oW G el sy 38 g ) 535 g
s W Ll Oy 08 el s 31 gl o Gl e {«JY\ Oy 3 JUI L
sl Jgs 18 el U B ) ) Jis Dy o e o 0l 035 - 45 e o

pll 33 e e sl gl Gl

1" e e ol g G 3 g 01 A 2 ) Vo L) 25 338,01 5

B3l ) jamdy )% g b8 Bsedl LS (5 f 985 20102001 351 P pny Ly _pe
oIl G 3 3 WS 3 Bd1 by I G 3 21 Sl o o SUEN 10 3
B Alolll ¥ 2.8 & KLVl il LU o Oyl cdpull 35187 o3y ¢ g3gm
S e J 5Ly gy Ll Bslan x5 L B s e G201 3 50, et LS. bl

3yl

g S o5 3 02,y peill Ao 0l oleal e K8 UL e 3 5,01 U
ey g3l 3 Ul 2 Ally 2ol olilasYly Ll 508 LT L (GARCH-M) gl

colo N Jam g L oLl ol 3 poby bl pud ol iy AU 2y e o3k

[ 3

0 3y GLBMly el Blol 3 N o Gell 2 AT 3 oliball e sl i
oIl G 75 an s 05 I oy B o1 Sl an oy A0l iy Bl 0 L
L s 15y (2002, 2000 (3ylay y8%) (2006 c,5T 5o8T ol el Al

1o\ ; gfgu\ oy S i ) LW Bl OUE e (2L Gyl )i,; 5 iy )b



3 Sl 2 s S RS i 0Ly ¥l sk 8 ] 3 g ol Lyl
ks oy ot el 8 50l 3 QW ol B 2 8L U] (2004 (g 05 )2)
w);b C'))K:{) Ay oyl i s ) I I | o8 Rl Al bl el
i 3] 695 U oLV ko DG g G030 Jame 3 UYL Lo U 200 51 (2006

AWl 3 ollaB e bl

o K8 G 5 5l e ppidly il il 68 1 o s ol Lo ST
W Bl 3 syl 1) iy g 05 0y (g3 ol sV ) (g5 ol 5K (L“S?_SM U
3355 UL (1998 ey i) 5 (2002 L) 5o § ol 2 ookl i JU e e
QUL e g b 6ol g Y 03 45 ULy L Goell 2 e G 5
fugra¥ W) 3 3K B L 15 s galaBly Jle Oldl s 3 cnl 0 L JLESW ot
3 WSI\ Osw WD ;;\ ﬁ\ﬁ,ﬁ; Ny (2000 rdonli) U 0 s s 8y L)
sl s Sy Ty ol o 550 s S gl sl oy 8 2 31,
(2005 ¢ ypublo) Ay all 2 Bpedl gy Bl
AL AU 311 3 Pl s IS (I el PG 2l 351 LS

Al 5500 D s gmly gl sl Aoy Aol Ayl Al i) s S

3 Aomsbl ol 93, By b B ) (2001 ¢yayly ep9) Glys hoog i 1999-1994

295 8 Al 53l eia Sty ¥l G el 31 by S e sland 51 e RIUI G o ) gl g )
eI Bl 3 lin o 1y oy AL o) ol 3 Y o

gl o a3 3 el sf el i ol 1 e T 55 @



sl &)LV 31 03 31 ) L5] Gl 3 o S 3 e 101 51 ¥l B
Gl ST Slighas ¢>§J\ el 1 L Ayl oy Lal 3y . Jya ALl Al 301 3 A
oo a2 o Josh U Gl oW Blol 3 1ol (3 el odn pasigy ¢ 1 L

POBR e YO (O L e A < PR PPV W PP SR NI [

350 g LU o 05l 6ol o3y gopncdl el G S sy ) 8590 0
LS AW el G e L JU G 2 sny 3 g ¥ land (3 51501 2,
oI I Tyl el U B 3 QNI S o s LN 100l 31 s ) o
iy iy 11 U ¥l ST gagncdl el Gp o1 G238 31 U1 py a1 6l2 )
55 L Uy Ll g Ry V) g BN A3y U] Bledl 3 (695 05 1y 5 P 50
ss 3 ol wlaall 1ol Gl g Ll # 5y el B Sl o U bVl ol
1S D010 @laby plas) U ) Gpe 52 am ols dompoll el G 3 K
B 55 \lang o 55 e Gomr (3 b3l SN o wlonall 51 3,0l o
o By Rl 3701 e 3, QUL ), By Sl LY é@\xfm‘);@sj‘mé;ﬁj
g-Q\ W Gl e e Gt by Glslall dLall gy Sladall FLON OLE 2055
Sl E G 3l e bl Sl g B Ay 5 4 AN b b

& BN Loyasy (GARCH) sl oy 211 L0

gt L0 S Bl - mdly oyl gl o L) e 51 Bl s jf\csu Rl g5 f 03 agedl 3 o) By F’A-\)Sa.» ®

<Ayl Cu" Jel bl uds s 3 r.g.-«pY\ g\}d\



e Yl ol Sl Jpm Sl Loy Rgt S 3as 1) s Rl 13,01 08

el gl ol M Al 5ol e 5L \w\ AT W\ R AR PR I ‘dﬁm‘ Sl
Loosll (3 paall bogpdl U010 llole 6 SIM gl 73l g s50se \,w G, u&@ s
3, «(EGARCH) Lf&\, el Lo 211 U1 Sl 8 5131 3Ly «(GARCH-M)
ik sy 15 Opdl STl e aofy Jollly il g B Al 20,ad BN 3ell s

- 3srdl JUl (5}..». ok ‘58\ @Lj}!\ (..m\}__,,,_j NSy JU 5 g ),);. PO ;%g;\
GARCH-M C:\.c le 3

as Qs Byull b Log 211 LI B SLisl (K € (el a6 5 bl 813

P ade Flay ol s 3 0, ol Gl e 2l 55901 0ia 1 oy, 21 L

SN Sl 8 I g sk (3 Ay, ) o) (1987) gy5Ty 41355 plasia

e b Ty -y ol e oy BB R o lasil 5 415 QUL (GARCH) padll Loy 210
(ARCH-M) 7355 (g laustll 3 Loy 211 L0 dlorte 8 51301 il

o5 3 298 bopyadl L1 07 5 bl — ol g Raly O 8L 7, WISl Ll

35y % FIGARCH(1,1) 2ol oG domy adll g, 201 LN il 2 101 1o

Ul dandll el (1997 (3\ss) GARCH-M 7osedl

e AW A Oy e e (eS) BN 25 Al BEN 38 LD e Rl sl saes @
Ln(Volume,) — Ln(Volume, ) == v, i \s $1dl oI ol sl 51 0 O S Lin(close,) ~ Ln(close, ) =1,

oIl sl 5 o Pl ol Gl e 550 La sy
S 3 el Sy Ll s e QB ole B o V(g | Q) = 07 Loyl Gl o5 «(1) pllad) 3 33001 2sladdy W

o G s Wl B Ll sadl Slegdally (Lol a8 L1 o am g3 W ) aadl gl



5 3
h=H +g(o-t)+gt =(Zri d, +Zlui Fii 'Hgovtlj"'/1 O, t¢&

i=1 i=1

(1)
ocl=w,tae +poc +6v,
S N 4 Sy ca+ Bl B30 5w >0 3 LS LEN byt gl e
L . It ol AP £ (6)
@QK\Q (1986 «idesrly) GARCH 5 ARCH b1 Jo JI0 Y335 B 5 @ Ll .7 sl

B K Bl L3 oo o1 ) AUIOB 1 e LB ol olos

5 3
=M+ g(O't )+ &= (Z 7.d, +z W 0y v, j + Ao, +¢,
i=1

i=1

(2)

Ln(O'tz): w, +a Cely 7£+ pol+6v,,
-1 O
£1Q,., ~ iid(0;0,) (3)

ke ) et gl cobedl Rl Al g() J3 WS PLGLE bys <0 fE Eo
3 0] Al bl 01 O, ) 55y (Uit a3 b iyl oW ol oy L3 bl
A8 Aslall 4255 (EGARCH(1,1) 5 GARCH(1,1) 73k JIsth (2) 5 (1) olapall zeg - £-1
1987 ¢y J21) (ool 81 2o 3l dn 50 Sy Loy 211 03 ) B 53
Han 3 camly Byl o 515 U1 gy ) bl 425 Loie . (1992 33y ly Sk lys 1993 5

‘EGARCH 3 GARCH e 30 508 SEeVL Sg 0 ol W el A o 5

) B ol o K 1o AT 371994 532 S 0ol 43 ol ggw\ar\;\w@)\)ﬁﬂ\ Lady 2006 4522 o6 - ©
olallois 35y od = {d‘w,dw,dmo,dm,dwe,d,h} AU 220 DLl 3552006 439 22 S 2001 Hlo T o il ) 3 (JUL,
3 ok Seay 20l lladly sbe¥1 7 s N ALY g 3651 30 clivagncdl 3 ol g ombl il 311 (oM sl o O 4 1 203
oW )l e RO R8Y Ll s dedl ) 3 4l Tx] i ) 1994 (1 s 87T gl A osls 2006
B as Y (A Lk o SLIoV! £ bl iy + 90 sl o 051 T &3 lplloin 35, d = {dm,dsu,dmo,dm,dwe}

9.7% Yagdl 3 s ¥ sV 13 ol V2l ak o 55 ol



S LN UL 65 ol o8 ALl s 3 bl ake oY (gl b Ay LAHLLY ol
LYl g sl B 46 GARCH g5 ol 1S3 bl s 3l .5 & P 3 sl
15 3 o3adl o 400 i Wb 350 Y Rndly 50 Sloo Yl Just & oY 3 ool Y Bl
JRNE P VRV W FORUP W J JESURAOD (R B w6 Logast sl

- (1976) Dl oo &l 7ol 31 2 Slade ool Lty i oo

i ) b @302 R 3 GARCH 35 o) 1401 (4) 3l (3 CGARCH s e

gl e 81 5l 35Ky el e sl ol 11 gl el bl 350 ) 02 Loy 21 A
Sl 3 ladll ol 3 cpmmismtl g oY1 B80Sy - (o) ol 21 o L2 s Sy )
Sl WA s loadl 55 Ly <@y by, 2l e L) & Do U35 GARCH s

B g3y U g, A 0N O s o A D(1999 5 J£) oYl & CGARCH sk

B0 e
5 3
r=u+glo,)+e = [ZT[ di+Y ;7 +90v,1J+/1 o, +&,
i=1 i=1
Gtz =q,ta (gtz—l — 4 )+ﬁ (O-tz—l _Qt—1)+ O, (4)

q; =Wy +p (%—1 _wo)+¢ (‘912—1 _Gtz—l)+ 0,V

150wy ool s 00 b 1Y oyl L el gl o211 sl o5 g, i

WG Jolall 3u Tl sl A ) g L G sl ) Az 553 e S

(1999 o 5 34)) CCGARCH g5i ,lb) 3 by 201 i A1 0By sl LU GARCH (2.2) sk s
(@) ) sl Al e oy pols A 350 Loyl L1 1 3l el e b i g sl bl 5 o (4) @,A\éy;\;{(g)

.é,m UL Aoz (6 L B0l Sluglally ol sl ol L Aoz LI o3l éé;.&\ Wl



i Sl 3B cp=1 8Bl Py Ll Gl e st sk g, ORE sy o p 2l
e 33051 (3) A8l s (4) Pl 3 5V WL 5o gy L 1(1) (61 Sl 35S el gl

1 S &S 50ld 5o a8 WUl e by gy s 4 (6, —07, ) b

S o e mall ) dsp g Doyl L W oS (02, —g,,) el s ST

catp<l gl el (S o3 6y B e 1S KKk s sl A el ) 45
3351 s U] f iy (COARCH z3sed 5l 5531 3 AW 2ol S s 0 Jos Lo
Jpad! 1S5, el (Persistence) o] dompol Lls @+ Sl e JULS L 5

.(10)?;\;5\ S oo p e el Jelas oty 6 Jeladl e 1NN 551 3 AW Rl ST Je

)9 );\J u‘\’\’) (Fractionally Integrated GARCH) FIGARCH , CGARCH Cs\.c A

Sl 3l (FIGARCH) gk 5+l 3 Ll g0 b Ramasy Lo &bie (1996
oot e g o G301 ol Gl 3 oW Lind s LSl gl A8 il oy 200
46 34 3L FIGARCH L o S 18 5 3,Le 131 Jolas Y (Hyperbolic) agin

sl N Ko 975 Q0L ol pS Loyl

i3 @5l A e Ja Ll ol ) ol s o o el e 0l k350 Rl i 1 ¥ e 96751 a1 s W1 s
J \ﬁé,‘;,ﬁ»_ (o G gbkuim_-,u:@ A )bl Ol (s 0B12Y1 0 0s Saty «yaadl Jawse ) )\,.JY\L};M\, A ol )
o ool ol i Sl b p=1 B p s @ o NS s e < Bash iall ) W o5 Gy st (0
Cqﬁ\a@,’e o e &;\sjat;)\,sg\f;; qm(:\x\wm Swb cp=1 U o L3l L g, ~ (1) ol ¢l 9%

Oyl Sl ris

10



) (FIGARCH) 72355 a5 Gyl (3 AL Loy g5 w6 412010 Qlesads 500 C";\J

3o, A ey ) Raibes s sss &l L . COARCH gges K560 Jls 52 ol
398 A e Il e e by iyl 3 Ay Log 2L Ll o Amge e 0§ gl
g Ao 55S Lo 2l I o I gl 5l ns S gl idan 51 36K 2

.u}\xw\y.-.-..

A8 s 3l 48s CGARCH 7ok 5 35 G Gl e SWs (2005) yale ps ST
155> UV 35U 2,0 (GARCH gsed CGARCH(2) sl o501 W b . aadl gl A
e sale gl By ol ol 3 A oLy s S8 GSUI 2 Loy (LIS sl gl
.FIGARCH(1,d,1) z3sis GARCH(L,1) sk o %,llb CGARCH i &de'b a oy s

=Y & 3 FIGARCH-M 73y CGARCH-M 73l (g il y Ao %) e o125
Aol LLas Y o, LWy oL 4
o3 B 3 QU LN 2l 1.4

Il o el Bt elsl g ol 5o el oty N2 55 2010-2001 sl 018535 D
(ol Aupally Lokl Joll) s Juts 3] L8 $C85) 1990 ple sue g (V) me\

il day Sl 2 Sl By el spa (3 ol bl o8 b

73 U s 502l 38K sus oy 1S58 35 ) agncdl A1 Bl 3 ol ol o Aald) ALl 82 s oy 2009 ple 2 e
ST lifae o 95 s o ALl 85 ) el 393, 2e g B 3 L Ly LS twép,,,; oIl S5
2008 ple 350 21U 1 5T o 51 2006 o A1l SISl JEL Ol dal Ay s il 3 s s i sy

11



i )y s 5 1) o e gy Y
Gl ol Al yod Lo e HL) g il Ju U ol Lk e JOLy il e e

.Sﬂ\o;\ﬁ e

il Lo 3] 5 Uy G 2 231 3011990 gl e QW1 Y1 sl

A 5 Al S L3 2005 dle e ol gasdl ¥l B U] Jyall Y
i am bt SV el o 58 W) s QW G B s 2006 4l eyl S
g gard) eVl Gpe 3 godomy g w8y RN LN oo 3 gl
o ok ool ol ey A1 1Y) el 22 2005 e e iy (3 I g Kot 00
S8 e LN il e Sl el 1 U il ol s 3 el k)
GBI A1 i oV A Slacsl) e sae Sld 5 0d Joky dusprad] B, L)
ol oblad K A 3 i€ B A Al ks WU 2L 8l @)lay W)

RV W]

gl Gl 3y gl gl e (3 Blo¥l T e gl il 21 3 ¥ B

Al Suadl el olebally VLl Aol plad (3 el sin g STk s ST,
T Joob bl s ol ks Gy # L8] Q) Al S8 50 23587 2007 ol e e
S 5202 2l S 51 e 0l A s oLyl AT Gy 8
o M6 s B e Byl 3 AN EC] eI 0872008 (le Sy Lk BN s
saser el e JU G Lon 2By 2008 e ansl 3 Ky R L oo

Sl ol 5 D o cogncdl e SN 3 BRI oyl 6 e eI 208 K8 bl

12



oy 6@ Sl Lol Gl 5o sy QU Gy s 5o (s yey padne s cllany e
Gyud 50 3,1 2009 4y S o @J (i 313) eV 251 sll 331 o1 ) Ll L))
SR oo 3 ol i1 e @f\ LS bl 2391 3 bl e gl gl
dary olollas 8 Y,\, s 15 i 3l @;\ 2008 ol d,;\)t,:;\, 12010 pls- s Byl
Ko il o Js Lol o 1S3yl 3 We il wlsll 55 365 cani | 2005 oo
78 ) W) By (3 Aoyl B2 305 Jause ooy 3By ol Lindy Gpaitly ol o 487
Ly 2006 ple 3352 86 52005 s P 815 77 Jaxs 2006 ol o ylas 2003 flo g 8,2
dle 35,5 146 5 2008 (e 3 K15 134 ] Lagll Loy 4 2007 plo i 878 BT o
U amy Al Jelodl 555 J3ladl ey A3l Rl Ll o 8581 LS 5y 2010
DLl o o s Sy Baagle Ad i C-”;\ gy 2t cleladl ol 23l

by Al

e (35 2003-1984 5331 DS JUI Gy o 38 Apnn g3pmadl gyl ) e 8 02

G 151 o W S Sl lelo) 35 UL Gpn Kpp_pe AU el o5} 7 2003
Aoy (o) Pl amy 3 508 B 5 lsb) AY Gpudl 2 lela Yl ain iy e e
D\rss eI G 3 Ally 2,3 5Ty gl a1 5o AL Sl 58301 2005 s S

el o s Koy QU1 B 2 I 2

e e o)1 o g 90 03 Jyl2y ol s 4 s B QW1 G 52 A
Sl 3 ol LS (Ll Us 0 ey 1,8 0lsle s el B ool S0 . gpod L] il

I gl 3 5 o M1 Alen &SI UL oy g Al Rl By Joladl Pl (3 g

13



uy AW Dyl 3 PN e (2010 gpeendl) WSM Sl e oy sl K2 o
2y 5 (3 lanssl g (2005 Al DA B30 o 3 ) 12 il Ll 3 200 65 91 s
Loyast b K ol B ol okl ) eI Sland (3 5l M gl 33y L QU
Lo g Ly 530l bl ) el lanl s s 5 (3 s ll Byl s (o 6
s Sl B eVl By o el Sl o 1B oLl IS Jam ) oty oLl
s 25 ST 0lgly 2005 ol e S Gl 2oty S Gl Bl JEY1 Vs oy
A 0n ol gy (L2l 4315 51 Lokl B el R S 508 s oY) G 3

IPVINCTE VM RE3 S WP |

3 My Aoy 1 102005 oo 31 (sl Ragdl 5 (W1 2500 cpd U1 f8C81 e Lam

2* ks u<x Y KOsl 3 & It ) sl Al eoels sas )52, (Sapnd| (*”S“ K

Sl o il o) G ol Sl sVl UV sad & L?gi}\ Pl a3 el g
G L) 5 o5y 415] gy 2ol 5T My Gyl Lt L Ll

43 gl Aayd) ARIJET

2500 18000

2000 15000 TAST alall 5l / \
1500 / \ 12000 / \
\ all 9000

1000 o \

| . R 3001 7
Market Capitalization Jbde) 4 guud) Aagdll 000

500

=
r
£

<
(=]
(=]
N

2000
2001
2002
2003
2005
2006
2007
2008
2009
2010
2011
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Jioadl HUS Congy oY S slym) ok mgd) AU Rl ol Ko o0 3 (S

ploscul 5—5} 2005 pls an bl S o M Jgoull (gone oyl iy Loy 2l ps LN Q,K.JA

14



Loy 01 e GO el 323 LY (1994 5Ly 51 4(CSS) ST o gonst 35
S ST Rl b aas by 2l e LIS UsR sy Al 2080 Bl 3 b sl
ks SN «ICSS) 41 SR e ot hilan ool dedll LG s e LY 1o

(2008 «es\irs 1) «(Modified 1CSS) (g1 $0 ST e ot Dokl 5Las Yl ) (1994
oLV, ol 2.4

3 oIl "l e K Ryl Rl Lol s 85,90 3 (3 Rl B 0
o 25 31 2011 5l 1 0 3380 M5 (Tadawul All Share Index, TASI) (g35nedl sLai3Y)
e alag AU BLA B S T 55 n "Dl ey 5aslie 2607 Jass gl 2010

11000 L1 Kl 1985 (Wl poy oY1l Jo 240

A3 AL ALl R fy (25 1) 5 oS DA e B5g1 (3 Rl L) o

75 30 QU G 1 #lan ¢ gion¥) Wl Bogsle Jysts B e (2005 (W sl T 23l
K ol g 2007 o e pamss 1 3006 ] 01 Al L) Bl aiy sl LY
s By Ayl 7l Jpob el e 03 gbolsey gl e W) el U gl oY1
3 oI W L, LY el ol Lo 2008 ple o ol 11 4ot 2000 Alall 2L

2008 ple e BN 1 3 AN AT ReY1 Lokl ol g0 S B

15



(TAST (J315) _sd! Boudl 1250 551og 11 3, K

10.0

9.6 4

9.24

T T T T T T T T T
280 560 840 1120 1400 1680 1960 2240 2520

—— Daily logarithmic TASI

(U918) Loy Byl gl s (5519 22 3, 52

T T T T T T T T T
280 560 840 1120 1400 1680 1960 2240 2520

Daily logarithmic trading volume

5 s b b sl ST 50 Rl V1 Sland 2 2505 05 ARCH 2o:3 &

sk o om0 s o) (g3 sl Al (3 000001 R LIS e U (SUEY)
il s w2l ain B2 5 Sy el Gyd Loy 21 30301 g Ayl GARCH
LSS 2y GARCH 3 b 3l eadey Sipldl elandl e g3pndl gl B 3 Y
B sl & 3 ¢ sl (3 Ll 1l Al gl (3 &5 uably <0 gy 00
S ol A 8 Rd Sl A 5,81 130 oY N e gl S5 S U
ol ooy SN e (oL Bl Sl o 135 ool 5% (4 s 3 3,

AR

16



(J315) ol W1 55153 3, S

700 12
600 - 08
500 - 04
400
.00
300 -
-.04 4
200 -
-.084
100
‘ -12
- - T T T T T T T T T
O e T = I . ENEERRRE 280 560 840 1120 1400 1680 1960 2240 2520
-0.10 -0.05 0.00 0.05
Distribution of returns —— Dalily logarithmic return

oia e o S5 gl )W GG 1A s U Ll Jodl) Blas Yl olpall il s e

Sl el by 2l b wisll Jyd Sy U L) lypall sds gp ep il ol
GARCH 75 Coug -« (gagmall Ailly Ol oy I sl LU Yl lyal S L
ey - e Al s SE0y (2011 sl 5 olad) gasioal AL 3,1 5\ Caoy )
Chiy Wpd By WS bp e wag U sl Ailas] ddle pe Gyl 3 20z LsSle )

(U315 o) Dyl o 35 0)\09 .4 3, J &

800

700 4

600 4

500

400 4

300 4

200 4

100 4

T T T T T T T T T
280 560 840 1120 1400 1680 1960 2240 2520

-4 -3 -2 -1 0 1 2 3

Distribution of volume variation —— Logarithmic variation of volume

17



Gaaugly Amoy Olibas) 11 03 Yol

2l ae s | do¥iae,dsn sl oS~

diclose |dlvolume| Dlclose |dlvolume| dlclose |dlvolume

-0.0002 | 0.0009 | 0.001 0.003 | 0.0004 | 0.002 o siall
0.001 | -0.016 | 0.001 0.002 0.001 | -0.008 LSl
0.021 0.368 | 0.011 0.630 | 0.017 0.504 [ oball il sy
-0.754 | 0.387 | -0.135 | -0.143 | -0.842 | -0.042 ol SV
-11.61 3.96 -1.90 -2.01 -17.55 | -0.88 Pl il

7.59E-30|3.18E-09|0.05815 | 0.0448 |2.85E-65| 0.3814 Juia¥) o8
5.902 9.023 | 11.069| 3.114 | 7.838 5.633 chlall L )4

3775 | 6948 | 77.75 | 21.87 | 81.69 | 58.71 aal JLaal
1.5E-216| 0.0E+00 |0.0E+00| 2.6E-89 |0.0E+00 | 0.0E+00 JuiaYl a8
1559.75| 4862.24| 6048.47| 482.29 | 689221 | 3448.04 | Jarque-Bera
0.0000 | 0.0000 | 0.0000 | 0.000 | 0.0000 [ 0.0000 JuciaYl o
1199.8 | 391.70 | 621.82 | 260.17 |2552.91 | 725.28 Q%(20)
0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 Juiayl o8

19.23 | 327.97 | 18.63 | 487.35 | 3042 | 899.85 LM(j)"?
0.0017 | 0.0000 | 0.0169 | 0.0000 | 0.0000 | 0.0000 JuciaYl o

-17.679 | -53.322 | -16.068 | -54.648 | -23.828 | -78.340 ADF
-15.960 | -2.870 |-13.796 | -4.048 | -21.688 | -4.827 ERS
1423 1423 1184 1184 2607 2607 Glaalia

1148 - 2005/2/28 3 oY) ius 815581 455 - 201119725 om 2001/1/1 o A0 il 3300 13 21 3, Ramdls
sl 1423 0 2005/03/01 5o 230 i 35 105y chonlin

\@ A;&ﬁﬁ;@m\y\») @Y\L}ﬁ\mdﬁﬂé)wg;\}v\g\.}g v ‘:uc,s\(.,;\)xz.; 2 3 sl
.Student’s t @}?J@&&Y\;}Y\ aué( \5‘(13)/&«\; \/ZT“ P

LUV e e oY sy (= 8) il o ol U 5381 3 iyl st ws e (= 5) ol o 2 1081 s el ¢ 0 ()
el o STas e 24 1

FLle s 5 65 5 O (L) coompbl w1 Jolan g (oo gl Jolas gl sl 1 0 3) LN 1S o o) Jebae sl (3
) sl Al ) c;,m&sa(u«wpubéam«u\,u by LS. (L (gl ol e e 52 450) Kool gl ol e 52 a0 St
o a5 35 o I oL S L (e 3 €l 53 (65 05 ) cromsbl el Jolas ity (3 ool 5l

18



8T iy Adlan] dygian 55 Al ol 5 ol ol G T3 T 3, Jpodl e ey

5 Loy B0 Gyl o 35T 5500 2 1013 Ly i gl Bl w1510
1 ol s LS sl 2 AL e e Bl Loy it Ll 50y flam] Byins
oy Ly (L et L b 8 5y ks o0 O B 1501 s bl
o Ay oy 3l A las A b ol Ll oy GBI R 81 55 s Ve
Bl s 350 53,5 4 W sl Y W3y i T At 3y s U I ot 0l 5,
S i 3 Bl ot K5l LY 5501 3 g8 s Aol w58 sl ol 8 LS e
Sl ) g5 QW 7Y Ol hep 3y U iyl &)l 2380 5501 3 ST K8 g ok

A e o 3 S g sl el o

(X 5 Student’s t fuo & )fﬁ s ‘.\»'Lw\ (..4 4 cda.\m 93 /\le Ol o\ Llesl

S Koowud! pobal kf\ e PRUIPERCAPRWA cﬂf «(Generalized error distribution, GED) ‘.ud\
Ljung- &3bam] 1o 510 LU Y1 U ey g1y elasY 5 ol pad A3y GARCH 7
Pl i p U5 L) < O2(R) g 5l alis Rl LI & elaY) 3 O(K) Box
28 J e, s ARCH T sy 150 GUIS) ¢ & oyl ) SWLLN L e H,
e ) ads W fudals Lo ghts r.gé-\) %) (;\ =\ «Engle-Lagrange s lzs ilas)
aibas) oo iy (1 3y Jyad) Opedl e Aoy tldl Al by 2ll 6 L1 ol
s Lol 4oy . GARCH o5k Bloo g U (gagiadl DI 320 2y O°(20)
Sl sy col sl ﬂ u”“‘u\ C”M Ao p bgw yad 5 Jarque-Bera isla>) (;\ Aoy oliles)
F ST oy 1L 5 G il 501 830 DA Byl o 3 el sl ;\fsu
LY v@@s\ Gl ULl Jo ERS sy ADF L Gdal Gosdl oo s 51

19



308 L ol LV Al ol g3 (MAIC) Jaadl St SOET lns s o
s el s 0 i 1 15 Jpodl 3 Bagly Raodl SLESY) lilas] oy o))
(-2.56) 5 ADF ,LZ5Y (-3.43) ilyod! andl &) %l iglas Y dogall aas w)‘-ﬁfs»ﬁn JRve

L1935l w2 3 laklly sl LY (ERS LY

(Al 5y Al B ol (g A slas sae UL BV el 3 S
Oy 3 hals (dladl odn o Jan 390y J) 13,9 -ét; Ay A oy el S A
3oV bl ol 3 L gl ol Lot ol Alny LW RIU Blaad 3L "ls”

é\:.d\ r.a\ ua).c«)e)..“ '&.o'o'.»" ).a'..\}? S

o 3 b gl sl S sl ¥l B 3 ) S0 2 3 ol 2L

Gsmr 3 Sl X o M e 2 s S 8 LU e 52 gy ey 2005
D (4) 5 (2) 5 (1) 3Ll 2o DS 50 GARCH i plaiol ondl 15 £y gl
03 1 BN L Rl an 55 2005 sl T 6 s b3 gl ity oY1 o 81 o
é@j G v, Al e Osudl ) 50100 lagall iy L Alegally Sl G 51y W)
(b5 Student’s t w35 il elyw Lol 5Ll ile Qolas s0ody bl WL goles

(12) s 3 EGARCH(1, 1) Tashs (1) (1) s 3 GARCH(1,1) T35k 45 M3y GED

7525 Ll Ll 2ol Jolell 55 S 087 480y Loalad o2 sl ior 3y e U1 GLY1 B 3l 200 ol g 1Y
e 55 b s Ol ST AW Gl 5618 g0 83,k el 6 LY IS N Jotne LIS o o] S ) bl on
ool 1L Y1 e 152ty (Gl laniis ngn Loy

20



S riged 353 ol BB 4 (03) 5 () bl (3 CGARCHI(LD) sk (22)
e 3 eall o3 0 sy My S ol g o AL an 28 i iy L3
SES Ay (Jaloor ) 23y LY i ) 5380y ((Jylomr ) 831 51 L0l sy Jplod

STl oy gl Al o sl a2

D Ll Slages 3 R 151 By sl ] 3 B P YL 2005 ple an b Ao 1) 5005

O el 251 3 gl S el (2l 3 a3 5 £ <2008 L Lp, 2006 ¢l
ol Syam w5l (2006 410 25 'M?J:A;) 2006 s B &l AW &) g s el
3wl o8 (st yslany D ;Lo 2 AL adaadl wlsl Y £y . 172008 oo D 2L
AL ST AW Gl 3o gl s ALy 20ol Y ) Gty ¥l (ol il 3,

sk 3 Lot L

3G s 0oV oy ol o 3 ctladl e 5K ag i el ¥y e By ol P 1 il
G (3 112 51 EF1 5381 P gl Lok 3oy e Bl aio 56 ol A L1 4 (el
e a3y 1Y) s Ul e Sy o o eV el 5l s s U dapadl gl
08 P 5ol lans 3 st celoo My By ol M 3 s V1 e 51 4] 35 el
(2011 5Ty Jaradsl) s il 8y ST oK AW 3L 3 el o o] Lt W

3 bl el UV g 935 5l gl Ll B 3 W e el ST gy

Alaysyall ¢35 Yy (g Spmy S S5l 3 N“‘SI‘ )\,,j ;L‘ "ol )\Ub Jai )\,.f\ € Oy Ml WA 39y Jost ‘d“\‘“s“ s e )
782y cdaill el i g S Lkl Slal s o o A Byl 3 s ol 1 3 oy A I Byl g gosdl Gyl Ll 21

AT A3 ] ol o dn

21



Ssmr 3 eI b o B3l W AT (2010 5Ty Lavdl) ddys iyl LS I giles
ST 35 L e 01 Glad 35Las ) Rl 3, ¥ Byl o Lol S 85 ke
Vel A5l de ol a0 LYy ) D Ll sl 6Ty sl 250l
k) 3Ll ane 3 Agny Aoy B0k 3 LU U1 Lo M sl Sb e sl
(1) Wl oy < Ralell sl ST alia ol e ol 515 W1 sl o ey - (Gl
J0Ly vy Bl Gl o (33,550 A5l ;if:z@_&\ D KLl sl S5 (2)

oY B 3 Wy 5 B 50 B3l 8 3

o iy Ll Sl gy R A 3pmy GARCH-M g3si e £l olas 00 25

SR ELLA e fon Tl ke 5 S e e S Ll ol gl o1 21 3 DA
I cpedl é;\.@p el 08505 AS o s W s Jolan &) ool 5L 3 LSkl Wslas
5 O (2010 (5515 7o) 3l oo oy g Al 0 R luar s 55 gl el
Al Lo ((MS-ICAPM) 5 (ICAPM) U1 Jyo¥1 et 3L sl &2 Js s ol
3ot oo oyl ZIWN BV 3 g b OV ol ) w3y (gpmdl Gyl byl o3

S5y ey «sSly el

S Q0L ctlpdl s lly ol 5 ) ST D e o) G 3 lufell Rl s s

Sl 6 ) (go5 508l el ol ST s olal) W8 2 g 3 ol
s 508 Byl o (351 1 s 13 ool s D e s S s Byl 3 oY)
sy (s el W) L;s;\,,‘;,.yé vy Gpedl oo 23l 0585 - Bpll 3L o 485 1)

55 Rl lugall ol s A 038 05 5oy o) e AL A g Laty gy Buomye DA

22



Gser 3 Aa¥1 W TSI AL i Gl wn ey Loy 21 01 ke (3 301N 50 i

dly sl VLS bl sl S 0 2ol (gagacdl g

Blo i ub ca+ B>1 0¥ 5 Bl ol pad Uy GARCH-M 73k e Byl

I o R olll ds 425, . CGARCH-M g3l 2slsy EGARCH-M g3l
35131 Slugdall 305 o) ALl eke 54 LS Bsles o L (gyins Sy 2l e Lo ggims
L3 405 <2005l o Ly 15 LA LW 56V e 3 bl sl gai o 155 Ol )
S 1 Vi o o L SR 3 5 S sy i Ll 8ol W sl
S5 o 5L 4300 550 3 3 Jleer Lot ) 3 3535 gl BB 51 e dos 1 3t
55 eI 5 35T sy ) e W ecompe ST AELIN 1o o bl Wsler 3 Ll Lost . 1,0
549) 55T 3 o Ly 20052001 5581 Pl W 2l 1 3 ols ()1 25k 3

2010-2005 578| Jhs- 358 A 1 3 (2000 35,55

L3l - sl e Loy oW1 ol D bl ik o e G50 3y 381 s il NS

D g Ly ctlll Jo M ggme S Wb (V) (o)) @y 3l Y 200
5 (92) 5 () B g Lo U (U)ol oy of 2500 Rl
5 Wy w00y ol ey b 32 231 e 31 ) 530 S ) DA By a3 ()
Loty < STa0 05K W1 3 3 1,20 o 1 LSl n A 3t el plane 1 o ol Yl
r\ﬁ Pl s Ja (U 4 43 5Pl Dl < 2005-2001 r\;\h s dognl Lok i

sl DA (..PSM L;L.})\ 9\;3}\ C;\ FEYY) 6»-3]\ JU uj) u‘\" C\iﬂ’y\ d>ye Pl ag M EA\ olao

23



s 4 & &

. ‘\Av)ab P\:W\ O{’: J)}\?- Lol c&,w&\ ‘,\;\ 03\’ é 9\).«.3\ r»'&)&- JJA) cd}wj\ r\;i

ol o Al gins §1 Gpell o s &1 4] CGARCH-M 5 EGARCH-M 73l s

oia ) Bl o iy 12010-2005 B Aom g;\,&,, 5o ST a3 Vs gl 0y (g
ML s Jos B+ A3 Al L ) Byedl 3] 51 gl 0 ST R AL L o
7t S o Byl 3 Kl gl g P Gl e T e G AR ST S
Slol e Al e o ST (2008« pop,d6) sl Gl o Rl 2804 2L L1 Wslas
K STy Gl ] g U ) b s G 80 e Y 5501 3 g8l ARCH

CARCH 1 e s 06 V1 2l Jyss ol s 12 il 300

Sl "las” 3l 3 CGARCH-M  EGARCH-M 73 6 23 ¢ flasYl il o U6

0.908 50.977 Y5l e A3la) ik (LM-ARCH I 15 psly JSC24 5 6 ARCH I
ARl 0.779 50,507 o 7ol S gl e o (oW 5781 3 Loy A5 5781 3 Aoy
Lg;;v\ Sl gl ol s Jos 1t CCGARCH-M plasil 0.808 4 0.797 (5 EGARCH-M

(2009 (Lals) "Jl" Sy 3 A e it

oy %, bl bl s J) (655 CGARCH-M Pl e il 2o ol NS ye

SUW pas 225 Jo EGARCH g3yt $p- 2l dgall 5esls &~ EGARCH 5 GARCH
oploall sl oV a1 (1997) Byl )8 A s b 5) g Jolan 31 Lasdhy
Kyl 8T Kt AT 3 g AL ol gl ) \,)3@ e n Lo g AL AL 38
eIl s ol ) (s oyl U e L LI Bl e Jos 1 (Rl lenall

24



ST o Ll 02l 331 51 519 oG sl ALY AEL 5 bl sl
S Gl B g e o5 0 S Lot Ll loadl S i it
R 8,1 355+ sV 8RB %) RN A1 3 A o Cins Remmsbl bl 3l g (3 oIV
Slagar £l) @l Slonall 5o Bl WS A5 omgll ool 3l Js EGARCH w37 bl
4ol Ly U o 35y tupme 5d Al JLaVly ologall S 51Ul B Jolae iy . (5le i

A B A 55T sy o Jud camly e AT 3AS A3

Al p DoV ks @+ B N ) o) i % )lie 45 CGARCH-M ook gl a3

sl ) da5 W o ol e 5 copndl gl b %l B K8 10 o)l o) ol
S G b slay g, GRE Ay 0.9< p <] Y loadl Bz am p gy (21N
3 Loy 211 LI 08 ks o ¥ aendl gl 355 3 ol ol s o 1 Loy 201 6

NURUERVERINe

g5 (sl we 0.99 Ml ds 05 p wadl ol 350 oYl R gl Lo

o sl 5o (0,997 (41) 0.818 i 51 J) (435 1 GED 35 plasl 222 0.98 5 Student’s t
o (0.982°¢T) 0.668 2w 3» GED 35 plosisly cwil\ Oy 351 5 Loy 20 0w L;:;\ﬁs\,.
3 ¢35 CGARCH-M 73l 5 Lo (GARCH-M ; EGARCH-M Zoles bk e Raial
30983 55li LM-ARCH #3las) dud 3l Con (4> & ARCH AE A Q) o o

.GARCH 7:35% 3 0.797 5l Ly CGARCH 55
Tk o B s 3 el Jolany 11 Jolas 3 Do sl Gl Vi s K55
7 0l s £B (COARCH g3li plasiny 551 4 - GARCH gages %)lis CGARCH

25



o 35 03 S ) ol gl e Loy S8 LN s ) g5l Y1, LE D
S LI o ol aln U555 el gl e U ol Sl ik PO Y

-

.EGARCH 73k 1o ad) Joos11 ¢

(d9128) 33y W) Gl 5,0y 210l b5 (5) 3, 2

004 L0030
0025
.003 4
.0020 4
002 0015
.0010 4
.001
L0005 4
L0000 -
-000 250 500 750 1000
1250 1500 1750 2000 2250 2500

—— CGARCH-M_LR_Model2_ GED_SubPeriod_1

—— CGARCH-M_LR_Modell_GED_SubPeriod_2|

00004 0010
200002 .0008
.00000 - .0006
-.00002 .0004 |
-.00004 L0002 L \ \
~.00006 4 10000 s [P N [ Hlu IR I
"f A LA 4L
-.00008 -.0002
-.00010 L . . . . r -.0004 . . . .
1250 1500 1750 2000 2250 2500 250 500 750 1000
—— CGARCH-M_SR_Modell_GED_SubPeriod_2| —— CGARCH-M_SR_Model2_GED_SubPeriod_1
004 L0030
.0025 |
.003 ]
.0020
L0015
.0010
.0005
.000 .0000
1250 1500 1750 2000 2250 2500 250 500 750 1000
—— CGARCH-M_LR_Modell_Student_SubPeriod_2 —— CGARCH-M_LR_Model3_Student_SubPeriod_1

26



.0006 .0012

.0010

0004
0008

0002
000 0006
0000 0004
L0002 4

-0002
L0000 4
-0004 ~0002

~.0004
-.0006 T T T T
: : : : : : .
1250 1500 1750 2000 2250 2500 250 500 750 1000

. < N N y —— CGARCH-M_SR_Model3_Student_SubPeriod_1
—— CGARCH-M_SR_Modell_Student_SubPeriod_2

3L 558 U)ol i o 152006 (e Bl ) I RV gl (5) 35 SR e s

at (S conadl Gl Ols )15 i ol ol e Ll 5 i 1S sl gl Je 5\
W ) 2T & (W C“;\’ s ST pn W AT e o 2006 W1 sl A5 o5y . B
2006/9/11 5 2006/7/11 3,11 7oyl el o3l L3l 2008 (W Dl Lot Wl
condl gl (5) 35 K2 3 2010/5/31 o6 U 2008/11/24 5 2008/8/11 5 2008/3/9,
B Rl ol f \ols 4@}9\ QW ol U1 LN e L gl 3B 50 3 ol 21 o
s Student’s t w5 r\.»';u\f b 4@33\ »w!“\ o)) .;\:«\.g; FRIRIPWESPRIIY Lﬁ\ g2 o
QQ- S ym Rl Akl 3 chacdl bal) (o l3Y ellyy ((0<ry <2 Jill Jolae ¢) GED
GARCH gsd 3lsdl Uy 3 k&, (GED 25 (sl Q3 TB L5 L (6) 3, Sl 3 plot

.J,z\p¢>\;\g\),\;i:<¢rdzs»sagg\“;\q\{ uzwu\@,mdﬂz{uw;{?}@

27



(128) 2505 353 G R81 DAs nddl isl loe 31l 5 :(6) S

Theoretical Quantile-Quantile Theoretical Quantile-Quantile
4 8
2
4 |
g )
=l 0 ‘E
3 =}
<& < 0
= =
E 2] g
Z Z
-4
4
-6 T T T T -8 T T T T T T T
-6 -4 -2 [0} 2 4 -8 -6 -4 -2 (0] 2 4 6 8
Standardized_Residulas. GARCH_Model2_SubPeriod_2 Standardized__Residuals_ GARCH_Model2_SubPeriod_1
Theoretical Quantile-Quantile ‘Theoretical Quantile-Quantile
4 8
2|
4
| =
g 04 g
g g
= S
< <o 04
= =
Z Z
—4
-4
6 T T T T -8 T T T
-6 -4 -2 (0] 2 4 -8 -4 [¢] 4 8
Standardized_Residuals. CGARCH_Modell_SubPeriod_2 Standardized_Residuals_ CGARCH_Modell_SubPeriod_1

293 55 S e T adlly ol il 1487 WS Uy U wus S bl Ji

Sy el (3 A3t Lo U Ll i) S o gbl il 0 1Tl (05 oo

W G ) b 2315 sl Lo

oo )i ball ol 2% 1 JeeW K K QL) g1 (e (3 el B als 5

Bl 3 dlall oyl L) e 3"l sl RalaB KBl Al 952 Y S el
st By it gl LE Gl ly eyl el pas 3 ST 10 ls ssi 9
e 5 (453 el 0l I B 3 JUI B Kom 155 s Y iy (oI 5kl g
56 o ol Ul 3515 Akl S s gl 6 ol il ey By Ll il e 2
o 9% Uy cail) Gy 330 LS i Lai N_&\ Gy 3 03030 3l e .WSJ\ S5 3

28



S 38 el g8y ke ool LR S Nl 01 s U ¢ 1 sl (3 ol
55 U 15 Aol o) e 3 Bprn b PN ly i LS (2005 (3L l) (JUI Bsud

gy Lae OS] Lolid sy 2l

3O JE oy "Dl 25 LSy ool 3 QU el Al ols aesH wlel Y 5T 3
Congh ¢ gion I JUI P ol N1 e sl 3o (6301 <2005 (1o amy 13 (a3l gl G
A Aol aia Juty (bl Sl Gy Amge B 3y GARCH-M 3Li s sl Blae 7505
1 Dy ol oy 3 Lot el o Ao s Ll dslar 3 AL 5
) s o oy L ((23) 5 (22) 5 (91) Do) g Al 0l Rlagar b
CAPM 23k P W1 Jyo¥1 et 7306 oo 128 15 s Rl o ) (2010 39,55
[J'ﬂ-*‘ C;\ % “'\"fJS“} QOUIPRC (U S (s CEJS“ H‘*‘ C;\ Al g2 Bsedl e bt 32y c'ﬁijj
1ad Gl 3 el D5y W1 3 3o ST e, e 5K Ly ) a8 A S o

Ul gl (5 20 ol el o] Sog el gy sl

ot Uil o Wy ol 5B S el B 3 el Rl s o

0553 @il ekl o I ks Lo i clogall 1S 6 oz 3 ;\;;;)'Q;;.l\ S\l
30 yiiy Loyl N Wslae 35 b0l e Ll 3l K K] lagall 5l s 2801 o300
EGARCH- 3L ‘-f\mb 2005 ple sny 35 LA sl s oWl S ESYI 28 1;?, Ao
ol ol D ol Lk L 5o G558 o O 7525 s «CCGARCH-M i oy M
o o N o P il 35 3 el ik o 5l oSN s ol e o

29



o b 2l Gyl 3] 301 loall 303 ST 22 25 Lo ) s .@D.SJ\ U
70 3 51 e o oS Ly ¥ 81 3 3 bl 31 gy sl Hlas 3l 5o 58 .0
L e 0 S 3 0 Slden dat ) 3 35 gl olp e g e 3t
s 20052001 L3 a1 3ol W1 230805 3 35 65T el Y g LS. U
W ARCH 1 5o ass 55 oW 5l Jys ol Ll gy 30 Al 0 355100 3n i

ST Oy 3 AL e 2 L;*"Y\ ol p-é*;\ 5 S Jos

Kyl ST K8 A 3 2 bl e WL Sl 51 (EGARCH-M 73l <

bt ST Coer Ml ol 3031 5l syl ] el lele (905 16 ksl bl
S e IV AL Byl O BAD 3 g e 25 Ml sl ol Lal iy
Aokl Sl 31y Jolae o LS. oY1 sl e 400 830 3 A e Rioml) Lol
75k gl s« ol 33 35T gy o B s J ST 2L Sladl 5 Bl oWz A5
U ol gl Uz 31 ) p DoVl dy @+ B D )0} & % )lie s CGARCH-M
3 o iy Jonas ¥ ol (5l 350 3 lonall 5l e Jos L conadl goll SUE o Bl e
Student’s t gyl plasiul sy Jyladl e 1}: 20 sw o Lii Rendl p 0.668 5 0.818

6 asm 35100 320 Loy 21 AN 5K (GED

ol ) sl g S A 2 o N2 o s L R Al ) S
Sl o S ol 3 9 Sl p el i i 3 el gl S 3 Loyl
VRN IR A C“jﬁ s ST LT (g 3112006 ol sl DA x5y e

Syl ol S I 2y o s (5 3, K2 2008 fle Pl Loyuast 2l

30



25 I Gy oMs) 2 A gl S5k sl BBl adl 352 Y S SV s
B L sty 3Ll AL o 52 g i g0d 2l s I G om0

oY By 3565 30l elol ) 9355 el sl s 3

31



iy ‘,-S\ A\ C-\)&\

:39-13 70 b1 kg &SN il Risgand) gl B 1ol gy 91 2y ((2010) (o
A5y 3LV palel Lol 21 515" 251 gngindl AN ST 1251 6(2012) (o= Toombly G 92
http:/ /www.tadawul.com.sa/wps/portal . sl 4(.4..:\!\ Opmn 350 <(J3l8) Bopandl AU B

ol Al AL 55 Ly 5V Y1 3 Gl ool 28K Blaws s pud) BIU Byl ((2009) Ll

Gyl 2\ s
Abdelgader A and H. Ghassan, (2010), Does the Entry of Foreign Investors Influence the

Volatility of Doha Securities Market? International Journal of Monetary Economics and
Finance 3(4), 359-373.

Al-Rodhan KhR, (2005), The Saudi and Gulf Stock Markets: Irrational Exuberance or
Markets Efficiency? Center for Strategic and International Studies CSIS, Washington.

Baillie RT. & T. Bollerslev & H. Mikkelsen, (1996), Fractionally Integrated Generalized
Autoregressive Conditional Heteroskedasticity, Journal of Econometrics 14, 3-30.

Bekaert G. and CR. Harvey and C. Lundblad, (2006), Growth Volatility and Financial
Liberalization, Journal of International Money and Finance, 25, 370-403.

Bekaert G. and CR. Harvey, (2000), Foreign Speculators and Emerging Equity Markets,
Journal of Finance 55, 565-613.

Bekaert G. and CR. Harvey, (2002), Research in Emerging Markets Finance: Looking to the
Future, Emerging Markets Review 3, 429-448.

Bollerslev, Tim and Wooldridge, Jeffrey M., (1992), Quasi-Maximum Likelihood Estimation
and Inference in Dynamic Models with Time-Varying Covariances, Econometric Reviews
11(2), 143-172.

Bollerslev T., (1986), Generalized Autoregressive Conditional Heteroscedasticity, Journal of
Econometrics 31, 307-327.

Chari A. and Henry P., (2004), Risk sharing and asset prices: evidence from a natural
experiment, Journal of Finance, 59, 1295-1324.

Cheng A., MR. Jahan-Parvar & P. Rothman, (2010), An empirical investigation of stock
market behavior in the Middle East and North Africa, Journal of Empirical Finance 17, 413-
427.

32


http://www.tadawul.com.sa/wps/portal

Cunado J. & JG. Bscarri & FP. De Gracia, (2006), Changes in Dynamic Behavior of
Emerging Market Volatility: Revisiting the Effects of Financial Liberalization, Emerging
Markets Review 7,261-278.

Duan, J. (1997), Augmented GARCH(p,q) Process and its Diffusion Limit, Journal of
Econometrics 79, 97-127.

Engle RF. and GGJ. Lee, (1999), A Long-Run and Short-Run Component Model of Stock
Return Volatility, in Cointegration, Causality, and Forecasting (Engle RF. and White H.,
eds.), Oxford University Press.

Engle, Robert F., and Ng, Victor, (1993), Measuring and Testing the Impact of News on
Volatility, Journal of Finance 48, 1749-1778.

Engle RF. and DM. Lilien and RP. Robins, (1987), Estimating time varying risk premium in
the term structure: the ARCH-M model, Econometrica 55, 391-407.

Floros Ch., (2008), Modeling Volatility using GARCH Models: Evidence from Egypt and
Israel, Middle Eastern Finance and Economics 2, 31-41.

Froot KA. And PGJ. O'Connell and MS. Seasholes, (2001), The Portfolio flows of
international investors, Journal of Financial Economics 59(2), 151-193.

Inclan C. & GC. Tiao, (1994), Use of cumulative sums of squares for retrospective detection
of changes in variance, Journal of the American Statistic Association 89, 913-923.

Jayasuriya S., (2005), Stock Market Liberalization and Volatility in the Presence of
Favorable Market Characteristics and Institutions, Emerging Markets Review 6, 171-191.

Joshi P. and K. Pandya, (2008), Exploring Movements of Stock Price Volatility in India, The
Icfai Journal of Applied Finance, Vol. 14(3), 5-32.

Lobato I. and Velasco C., (2000), Long memory in stock market trading volume, Journal of
Business and Economic Statistics 18, 410-427.

Levine R. and Zervos S., (1998), Capital market liberalization and stock market
development, World Development 26, 1169-1183.

Miles W., (2002), Financial Deregulation and Volatility in Emerging Equity Markets,
Journal of Economic Development 27, 113-126.

Rapach DE. and JK. Strauss, (2008), Structural breaks and GARCH models of exchange rate
volatility, Journal of Applied Econometrics 23(1), 65-90.

Ravindra K. and L. Chinpiao, (2010), An investigation of the day-of-the-week effect on the

Istanbul stock exchange of Turkey, Journal of International Business Research 9(1),
Copyright The Dream Catchers Group, LLC.

33



Rossi AGP and AG. Timmermann, (2010), What is the Shape of the Riak-Return Relation?
University of California, San Diego (UCSD).
http://papers.ssrn.com/sol3/papers.cfm?abstract id=1364750

Stiglitz JE., (2000), Capital Market Liberalization, Economic Growth, and Instability, World
Development 28, 1075-1086.

Ulussever T., .G. Yumusak and M. Kar, (2011), The day-of-the-week effect in Saudi Stock
Exchange: A non linear Garch analysis, Journal of Economic and Social Studies 1(1), 9- 23.

34


http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1364750

Jladt| oo

Student’s t w5 plasial "Jyla" sl GARCH-GARCH"? 53k 364 1(1.5 1) 3, Jpo)

2607— 1185 a5l 3 74| 1184 - 1 300 551 bl sk
Azt | 3gas | 2gas D | dgd 3gd g Do GARCH”
0.0008 0.0005 | 0.0008 | 0.0005 | 0.0005 | 0.005 | 0.0005 |
(0.87) 058 | 0.92) | 095 | (092) | (092) | (0.97)
0.024 | 0002 | -0.026 | -0.035 | 0.113 | 0.098 | 0.108 | 0.121 I
(-045) | (0.06) | (-0.48) | (-0.66) | (1.86) | (1.65) | (1.85) | (2.01) i

0.003 0.004 0.0009 0.003 | -0.0008 | -0.0009 | -0.001 | -0.0008 d

(3.70) (4.63) (3.73) (3.73) | (-1.61) | (-1.80) | (-1.81) | (-1.33)

-0.0002 | -9.510° | -5.110° | -3.610° | -0.001 -0.001 -0.001 -0.001 d
d

(-0.22) | (-0.01) | (-0.05) | (-0.04) | (-2.06) | (-2.09) | (-2.15) | (-2.41)
0.0009 | 0.0012 | 0.001 0.001 | -0.0002 | -0.0001 | -0.0001 | -0.0002

(0.97) (1.51) (1.17) (1.11) | (-029) | (-0.20) | (-0.27) | (-0.36) mo
0.0037 0.004 0.004 0.004 0.0005 | 0.0004 | 0.0004 | 0.0005 d
(2.08) (2.29) (2.19) (2.20) (0.86) (0.74) (0.69) (0.84) tu
0.0012 0.002 0.0015 0.001 0.0001 | 0.0001 | 0.0001 | 0.0001 d
(-137) | (2.00) (1.56) (1.40) (0.26) (0.25) (0.26) (0.29) we
0.047 0.050 0.082 0.086 -
(1.74) (1.81) (2.59) (2.75) -1
0.018 0.016 0.054 0.049 ,
(0.69) (0.62) (1.75) (1.58) -2
0.025 0.021 0.021 0.023 -
(1.00) (0.79) 0.71) (0.80) -3
-0.0003 0.0003 v
(-0.31) (0.89) -1
d\,:l\ Uslas
GARCH
3410° | 3.610° | 4410° | 4410° | 5210° | 5.110° | 6.110° | 6.110° {
(2.34) (2.39) (2.83) (2.81) (3.82) (3.80) (3.98) (3.98)
0.150 0.154 0.150 0.146 0.384 0.381 0.416 0.417 o
(5.39) (5.46) (5.36) (5.31) (5.54) (5.47) (5.51) (5.59) -1
0.864 0.859 0.858 0.862 0.654 0.658 0.620 0.619 02
(46.76) | (54.24) | (44.01) | (4522) | (16.97) | (17.50) | (14.87) | (14.64) -1
-5.110° | -53 107 -1.510° | -1.410°
(-2.35) | (-2.37) (-3.42) | (-3.15) Vi
1.014 1.013 1.008 1.048 1.038 1.039 1.096 1.036 a, + B,
3911 3913 3916 3914 4138 4132 4138 4140 Il
0.689(5) | 0.656(5) | 0.627(5) | 0.663(5) | 0.876(5) | 0.877(5) | 0.752(5) | 0.743(5) LM-ARCH \l&)

.(Maximum Likelihood Asymptotic Standard Error) ‘J&Y\ o, i i Ll asY) W15 Student t dslas] somg (pussp & s

5 s ol 21330 ) e’ 3l 3 el 1 iy i b Aol 58 Rl 3l o ) (GARCHE (1, 1) s 5 e 1)
29 2607 Q1 o Aaslell 55 gl 23Ul Jylaor 2,8 i el ¢ Eondl 8 o i) - (GED) by t-Student s

S\ BETY e o)
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Student’s t yyj plasiul "Jsls" 2lpd GARCH-EGARCH 3k 2640 3(1.0. 2) 3, Jyo

2607— 1185 37> 5 il 1184 - 1 3.5 54 Lagll Wslas
Vs
dph | Spk | 2 | lgh | dmi | dpi | 2 | gy OARCH
0.0007 | -0.0001 | 1.310° | 0.0007 | 0.0005 | 0.0003 | 0.0002 | 0.0004 )
0.77) | (-0.11) | (0.01) (0.86) (0.91) (0.54) (0.48) (0.82)
-0.051 -0.020 | -0.028 | -0.056 0.112 0.106 0.118 0.127 h
(-0.98) | (-037) | (-0.52) | (-1.09) | (1.98) (1.90) (2.12) (2.24) ‘
0.003 0.003 0.003 0.003 | -0.0008 | -0.0008 | -0.0008 | -0.0006 J
(3.69) (3.88) (3.85) (3.70) | (-1.64) | (-1.75) | (-1.29) | (-1.07) sa
3.510° | 6.810° | 0.0001 | 6.210° | -0.001 -0.001 -0.001 -0.001 d
(0.04) (0.07) (0.13) 0.06) | (-2.01) | (-1.88) | (-1.97) | (-2.29) su
0.001 0.001 0.002 0.001 | -0.0001 | -7.310” | -1.410° | -0.0001 d
(1.52) (1.58) (1.65) (1.64) | (-023) | (-0.14) | (-0.03) | (-0.22) mo
0.004 0.004 0.004 0.004 0.0006 | 0.0006 | 0.0006 | 0.0005 d
(2.59) (2.63) (2.63) (2.59) (1.03) (1.06) (0.99) (0.93) tu
0.0015 0.002 0.002 | 0.0015 | 0.0002 | 0.0002 | 0.0002 | 0.0001 d
(1.65) (1.90) (1.88) (1.63) (0.32) (0.37) (0.30) (0.25) we
0.057 0.055 0.089 0.083 -
(2.04) (1.96) (2.87) (2.74) -1
0.031 0.025 0.062 0.058 -
(1.18) (0.96) (2.05) (1.96) -2
0.040 0.039 0.027 0.028 -
(1.58) (1.54) (0.97) (1.00) -3
-0.0001 | -8.010°° 0.0002 | 0.0003 v
(-0.10) | (-0.01) (0.51) (0.85) -1
du\ Uslae
EGARCH
0394 | -0412 | -0403 | -0388 | -1.075 | -1.114 | -1.309 | -1.262 )
(-3.81) | (-5.98) | (-5.75) | (-5.61) | (-6.04) | (-6.19) | (-6.45) | (-6.25)
0.280 0.281 0.285 0.285 0.528 0.545 0.603 0.587 levs /B
(6.99) (6.99) (6.94) (6.95) (8.82) (8.78) (8.82) (8.88) =1/ "
-0.086 | -0.102 | -0.087 | -0.072 | -0.031 -0.059 | -0.033 | -0.005 e [
(-3.97) | (-431) | (3.45) | (-3.11) | (-0.97) | (-1.70) | (-0.88) | (-0.15) =1/ -l
0.977 0.975 0.977 0.978 0.926 0.923 0.907 0.911 Ln(hz )
(141.91) | (138.13) | (136.83) | (139.74) | (55.46) | (54.73) | (47.43) | (47.90) -1
-0.276 | -0.307 0359 | -0.364 v
(-1.94) | (-2.16) (-3.73) | (-3.78) -1
3917 3921 3923 3922 4139 4134 4140 4141 /]
0.963(3) | 0.977(3) | 0.934(3) | 0.587(5) | 0.779(5) | 0.765(5) | 0.550(5) | 0.507(5) LM-ARCH .5\
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Student’s t g5 duscub "Jyls" s GARCH-CGARCH g3l 6o 3(1.2 .3) 3, Jyod

2607— 1185 4501 5 54 1184 - 1 275215 34 LSl dslae
47k 3 25k 1 gasi 4 gasi 3 zivk 2k 1 gssi GARCH”
0.001 -0.0007 | 0.0006 0.0008 0.0006 0.0006 0.0005 0.0006 ]
(1.56) (-0.79) (0.63) (0.85) (1.20) (1.13) (1.07) (1.08)

-0.082 | -0.0097 | -0.046 -0.027 0.123 0.106 0.109 0.128 I
(-1.60) | (-1.63) (-0.81) (-0.48) (2.03) (1.80) (1.83) (2.10) t
0.0034 | 0.0034 0.0034 0.0033 -0.0012 | -0.001 -0.001 -0.001 d
(3.88) (2.92) (3.84) (3.69) (-2.32) (-2.50) (-2.02) (-1.68) sa
-0.0003 | -0.0027 | -0.0004 | -6.3107° | -0.0011 -0.001 -0.001 -0.001 d
(-0.34) | (-2.10) (-0.36) (-0.06) (-2.40) (-2.43) (-2.31) (-2.42) su
0.001 0.0022 0.0012 0.001 -0.0003 | -0.0002 | -0.0002 | -0.0003 d
(1.16) (1.36) (1.25) (1.12) (-0.58) (-0.43) (-0.41) (-0.50)
0.0035 | 0.0013 0.0035 0.004 0.0004 0.0004 0.0004 0.0004 d
(2.03) (1.50) (2.02) (2.18) 0.74) (0.61) (0.63) 0.72) tu
0.001 0.0017 0.0013 0.001 6410° | 5510° | 6.310° 8.9 107 d
(1.23) (1.14) (1.37) (1.38) 0.12) (0.10) 0.12) 0.17) we
1.012 0.060 0.089 0.088 -
(31.05) (2.09) (2.77) (2.74) -1
-0.027 0.014 0.050 0.049 ,
(-0.70) (0.54) (1.65) (1.61) -2
-0.022 0.027 0.027 0.028 -
(-0.84) (1.05) (0.99) (1.00) -3
-0.0004 | -0.0007 92107 0.0002 v
(-0.41) (-0.70) (0.26) (0.65) -1
-0.971 0.054
(-56.25) (0.05) ma(l)
du\ Uslae
CGARCH
0.0014 0.453 0.0013 0.0073 0.0017 0.002 0.0018 0.0016 1
(1.29) (0.06) (0.75) 0.07) 0.17) (0.10) (0.10) (0.23) @
0.051 0.094 0.055 0.085 0.165 0.165 0.164 0.172 (82 _ )
(1.59) (2.94) (1.70) (2.51) (2.88) (2.85) (2.83) (2.98) 1 "Dt Ja
0.711 0.864 0.721 0.876 0.556 0.504 0.509 0.582 (h —q,.)
(8.13) | (22.06) (8.49) (21.98) (3.44) (2.60) (2.65) (4.16) 1 dep
-0.0028 -0.0026 -
(-4.38) (-4.30) -1
0.998 0.999 0.998 0.9998 0.998 0.998 0.998 0.998 (¢ -o,)
(692.12) | (27572) | (341.83) | (461.13) | (93.18) | (57.40) | (58.16) | (121.23) =0
0.095 0.065 0.095 0.067 0.240 0.252 0.252 0.235 (2, -2,
(5.82) (2.17) (5.55) (1.98) (4.74) (4.58) (4.58) (4.76) Tty
29107 | -4210° | 2.810° | 4510° | -1.310° | -1.210° | -1.110° | -1.410° v
(-1.33) | (-1.95) (-1.28) (-2.14) (-3.35) (-3.29) (-3.23) (-3.50) -1
3927 3922 3930 3918 4144 4141 4141 4144 i
0.860(3) | 0.797(3) | 0.866(3) | 0.908(3) | 0.723(5) | 0.808(5) | 0.806(5) | 0.709(5) | LM-ARCH L=
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ALY g5 fasiad "Ys" sl GARCH-GARCH 3k 4o 3(2.0- 1) 3y

2607 1185 3> 5 34\ 1184 - 135301554 Ll Al
47k 3 sk 2z 1y 47k 3 zivi 275 1gssi GARCH”
0.0006 | 0.0004 | 0.0002 | 0.0007 | 0.0005 | 0.0006 | 0.0005 0.0004 )
(0.63) (0.41) (0.22) (0.66) (0.99) (0.99) (0.95) (0.82)
-0.004 -0.018 -0.051 -0.070 0.109 0.097 0.125 0.137 I
(-0.07) | (-029) | (-0.77) | (-1.07) | (1.66) (1.45) (1.83) (2.00) !
0.0023 | 0.0024 | 0.0029 | 0.0029 | -0.0006 | -0.0006 | -0.0009 -0.0006 d
(2.68) (2.71) (3.06) (3.09) (-1.10) | (-1.18) | (-1.44) (-1.06) sa
-0.0003 | -0.0002 | 0.0004 | 0.00036 | -0.001 -0.001 | -0.0008 -0.0008 d
(-0.32) | (-0.16) (0.33) (0.31) (-1.91) | (-1.92) | (-1.46) (-1.50) su
0.001 0.0012 0.002 0.0017 | -0.0003 | -0.0004 | -0.0006 -0.0006 d
(1.03) (1.17) (1.60) (1.56) (-0.62) | (-0.69) | (-1.29) (-1.17) mo
0.0032 | 0.0032 0.004 0.0039 | 0.0006 | 0.0004 | 0.0002 0.0004 d
(1.87) (1.80) (2.01) (2.03) (0.94) (0.68) 0.31) (0.59) t
0.0014 | 0.0016 0.002 0.002 0.0004 | 0.0003 | 0.0002 0.0003 d
(1.42) (1.60) (1.91) (1.73) (0.75) (0.56) (0.28) (0.57) we
0.052 0.075 0.082 0.084 -
(1.82) (2.52) (2.39) (2.43) -1
0.023 0.022 0.058 0.045 ,
(0.87) (0.78) (1.84) (1.42) -2
0.026 0.031 0.013 0.007 ,
(1.00) (1.13) (0.44) (0.22) 13
-0.0005 | -6.210° -6.410° 0.0002
(-0.48) | (-0.06) (-0.02) (0.64) Virl
ol Aol
GARCH
3310° | 3210° | 4110° | 4210° | 4410° | 4010° | 5510° 6.210° :
(2.89) (3.04) (4.47) (4.67) (4.85) (5.20) (6.45) (6.88)
0.126 0.126 0.123 0.120 0.359 0.336 0.391 0.438 o
(6.41) (6.73) (7.48) (7.63) (8.24) (8.85) | (10.58) (10.92) -1
0.870 0.869 0.868 0.870 0.639 0.659 0.606 0.567 e
(51.88) | (54.54) | (61.49) | (63.45) | (19.32) | (22.62) | (19.97) (17.67) t-1
-4810° | -5.1107 -1.5107 -1.410° v
(-3.31) | (-3.56) (-8.23) (-8.20) t-1
0.996 0.995 0.991 0.990 0.998 0.995 0.997 1.005 o, +p
3911 3908 3889 3884 4122 4107 4087 4091 1l
0.656(5) | 0.604(5) | 0.828(3) | 0.608(5) | 0.848(5) | 0.860(5) | 0.687(5) 0.641(5) LM-ARCH ,\.5)

7

.(Maximum Likelihood Asymptotic Standard Error) [.Xe.;Y\ I, )l % 15kl s W5 GED &las somg cpusd R PRI
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WRINIER g5 pasil "Jy15" 1) GARCH-EGARCH g3 16w 121 2) 3, Jyod)

2607— 1185 3>\ 5 54 1184 - 1 3.1 554 e 3l
4 ik 3 sk 2z 1y 4 7isk 3 sk 25 1 s GARCH”
0.0005 | 0.0002 | 0.0003 | 0.0005 | 0.0006 | 0.0004 | 0.0003 | 0.0005 )
(0.56) (0.23) (0.29) (0.63) (1.41) (0.81) (0.66) (1.25)
-0.0064 | -0.007 | -0.012 | -0.013 0.066 0.063 0.080 0.0906 I
(-0.13) | (-0.14) | (-0.23) | (-0.25) | (1.24) (1.19) (1.50) (1.68) !
0.0022 | 0.0023 | 0.0023 | 0.0023 | -0.0008 | -0.0004 | -0.0006 | -0.0003 d
(2.73) (2.73) 2.71) Q77 | (-172) | (-0.80) | (-1.05) | (-0.55) sa
-0.0003 | -0.0003 | -0.0003 | -0.0003 | -0.001 -0.001 | -0.0011 | -0.001 d
(-034) | (-029) | (-029) | (-036) | (-2.25) | (-2.29) | (-2.10) | (-2.83) su
0.0012 0.001 0.0013 0.001 |-7710° | -4410° | -1210° | -4.710° d
(1.40) (1.39) (1.51) (159) | (-0.17) | (-0.10) | (-0.03) | (-0.11) mo
0.0034 | 0.0033 | 0.0033 0.003 0.0007 | 0.0009 | 0.0009 | 0.0007 d
(2.34) (2.27) (2.27) (2.38) (1.48) (1.95) (1.82) (1.44) tu
0.0014 | 0.0016 | 0.0015 | 0.0014 | 0.0004 | 0.0005 | 0.0005 | 0.0003 d
(1.60) (1.77) (1.75) (1.65) (0.95) (0.98) (0.99) (0.71) we
0.034 0.032 0.087 0.083 -
(1.32) (1.24) (3.10) (2.98) -1
0.035 0.029 0.069 0.064 -
(1.41) (1.18) (2.61) (2.41) =2
0.033 0.033 0.039 0.032 -
(1.37) (1.37) (1.53) (1.26) -3
8.110° | 0.0002 0.0002 | 0.0005 v
(0.08) (0.25) (0.68) (1.60) -1
JL_S\ Ul
EGARCH
-0.421 -0.414 | -0405 | -0.404 | -1.124 | -1.092 | -1.253 | -1.268 |
(-5.86) | (-6.01) | (-5.64) | (-5.53) | (-5.86) | (-5.81) | (-6.22) | (-6.25)
0.269 0.266 0.269 0.270 0.521 0.513 0.561 0.567 ‘e I ‘
(6.59) (6.61) (6.55) (6.54) (8.91) (8.68) (9.08) (9.43) =1/ "t
-0.081 -0.091 -0.078 | -0.067 | -0.043 | -0.065 | -0.042 | -0.017 e /h
(-3.73) | (-4.06) | (-3.28) | (-2.95) | (-1.43) | (-1.98) | (-1.21) | (-0.54) =1/ 7
0.973 0.974 0.976 0.976 0.923 0.925 0.913 0.911 Ln(h2 )
(134.92) | (140.56) | (135.63) | (133.73) | (52.28) | (53.53) | (48.83) | (48.17) -1
-0.225 | -0.251 0369 | -0.379 v
(-1.70) | (-1.86) (-4.12) | (-4.33) -1
3919 3922 3924 3921 4132 4130 4136 4137 1l
0.943(3) | 0.966(3) | 0.926(3) | 0.831(3) | 0.754(5) | 0.752(5) | 0.531(5) | 0.487(5) | LM-ARCH ,\:5
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paalt U 35 (lasiah "Uyls" sl GARCH-CGARCH g3l 6o (2.5 .3) 3 dyo

2607— 1185 4501 5 54 1184 - 1350 554 Ll sl
4@,2 3@2 2@,& 1@,& 4@,& 3@,& 2@,& 1@,& GARCH”
0.0011 | -0.0008 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0004 ]
(128) | (-1.02) (0.66) (0.74) (1.21) (1.26) (1.19) (0.87)
-0.0352 | -0.0054 | -0.020 | 0.0047 0.104 0.075 0.069 0.134 I
(-0.71) | (-0.92) | (-0.37) | (0.09) (1.85) (1.41) (1.26) (2.34) t
0.0025 | 0.0029 | 0.0026 | 0.0022 | -0.0011 | -0.001 -0.001 | -0.0009 d
(2.98) (2.60) (2.97) (249) | (225 | (-241) | (-1.97) | (-1.57) sa
-0.0006 | -0.002 | -0.0005 | -0.0004 | -0.0011 | -0.001 -0.001 | -0.0015 d
(-0.62) | (-1.65) | (-0.56) | (-0.42) | (2.45) | (-2.57) | (-2.41) | (-3.06) su
0.001 0.0025 0.001 0.001 | -0.0002 | -0.0001 | -0.0001 | -0.0003 d
(1.10) (1.17) (1.09) (1.16) | (-0.49) | (-0.28) | (-0.26) | (-0.56) mo
0.0029 | 0.0013 | 0.0027 0.003 0.0007 | 0.0007 | 0.0008 | 0.0006 d
(1.92) (1.61) (1.77) (2.06) (1.38) (1.56) (1.61) (1.24) tu
0.0011 | 0.0016 | 0.0012 | 0.0013 | 0.0004 | 0.0005 | 0.0004 | 0.0004 d
(1.27) (1.13) (1.36) (1.51) (0.91) (1.02) (0.90) (0.75) we
0.989 0.037 0.085 0.086 -
(30.95) | (1.37) (2.93) (2.95) -1
-0.0023 | 0.019 0.052 0.052 -
(-0.07) (0.75) (1.94) (1.95) -2
-0.024 0.023 0.034 0.035 -
(-1.01) (0.92) (1.38) (1.43) -3
-8.7107 | -0.0001 0.0001 | 0.0004 v
(-0.09) | (-0.13) (0.36) (1.40) -1
-0.968 0.032
(-48.71) (1.26) ma(l)
ol dslae
CGARCH
0.0011 | 0.0029 0.001 0.0011 [ 0.0004 | 0.0005 | 0.0007 | 0.0003 1
(0.35) (0.24) (0.35) (0.23) (0.34) (0.98) 0.21) (0.50) @
0.051 0.085 0.051 0.076 0.164 0.183 0.142 0.165 (82 _ )
(1.51) (2.38) (1.55) (1.81) (2.34) (2.79) (2.11) (2.28) 1 "1 o
0.725 0.880 0.734 0.890 0.534 0.477 0.488 0.568 o
(744) | (22.54) | (7.82) | (19.82) | (2.68) (2.54) (1.81) (3.14) 1 D1 )
-0.0026 -0.0025 -
(-4.09) (-4.09) -1
0.997 0.999 0.997 0.999 0.991 0.994 0.994 0.988 (q —w )
(130.65) | (693.75) | (134.24) | (170.09) | (39.52) | (179.36) | (34.36) | (40.82) =170 /p
0.095 0.065 0.094 0.067 0.264 0.240 0.289 0.251 (gz o2 )
(4.57) (1.71) (4.55) (1.35) (3.19) (4.61) (3.60) (2.94) =1 i)y
28107 [ -3910° | -2510° | -4310° | -1.410° | -1.610° | -1.3107 | -1.3 107
(-120) | (-1.72) | (-1.13) | (-1.87) | (-4.18) | (-4.49) | (-3.90) | (-3.89) Vio
3930 3924 3932 3920 4138 4138 4136 4139 ll
0.852(3) | 0.858(3) | 0.876(3) | 0.877(3) | 0.735(5) | 0.796(5) | 0.826(5) | 0.724(5) | LM-ARCH \ 5\




