1ol 39! S ptn g Jlo oot ele
A yrag )L@/ﬁgagwt’)w

w)yweyuf%m,wm@wlbuuﬂulﬁb‘5“,,;

GARCH 6 ptio duw Jowo as by iyl o5 Hloles @&l 5o

\
UPL i
T S s o VAT ey gl AVBIY 2l o g
Y .
hadllgl (ol y s
PRV

o Pl 5 M S g Ci B Slaebll plojen SISE oy p (SRl Slel Sow
VYAY atinsl B VWAV ele 31 Sloj 0,90 b GARCH o e aw Jow B 55 55 loles 3lysl myse
053] 31 iie (Ule) il (o) yoliie as Tzl Ll l j0.0il s ails) sl ool lenlizal L
(LM) 513Y oo aesl 51 Pl 50 Guiljly Slaeal jadeis sly wew ADF oly ady
Sliabll 5 o angd Slirabll lojan ST syt pshiie 4 Cgles 3o o0 aslinl ARCH
BEKK ila, 3,15 L GARCH o it dws Joa iyt )oler gl st omd (alis s Slo s
Ol ol gl g Ceod (At li 5 i Ceod Sliaboll o aim0 o i gl sl o 351
5 e abaly (15 ol Gl oy AP LE 93l Ceid Sl (e (g 9 S92 g (5 loline alal,

29,5 oaslie (5, lolize

oyuiin dus Jow o)loley 3yl wyer Ceend el Db Cued (0 Cad ( Slinaboll 1 gulS sdellg
GARCH

dag,l olRiSls (g e g oladl caSlasls Lozils )
Ol oRils ey e ouSzils Loliwl =Y
R_abolfazli@yah00.com (olslSe Jstue) a5 olEtils ae e 0aSLails ¢ Jlo pusdige 9| (cualids S Y
1V



VAL Yo /095 9 Conmnns dylowd /4102 49! Cu o g Jlo owidips doliliad

doddo —)
O Jelos Sl 5l g oog jlitel W3 Loy Lok plo Sl lome &g 4 JHl o Jelos 05954l
s ploes 5 Wb (i gla 5L s plowl el slo L Gl Lailg) wlal 51y 045 sl Judos
Jelge aiile alize Jolge g ailly (o0 0piite wiz g a3 58 (loj b justle codizmy (goladdl gla
o JelS g 5 BaBo g mls Qo);l Cewdy gl T Wl aizlo s Ko uiie g yuite (paiz lojen
s o Slioboll ylojad OISl o)y Sg GARCH o psiio du Jow 5l ool b yol> iagss

CHBYR M 32 5390 9 S Sl Y
Ol Blgl Gz 5o OLISS ilo s (6505 el 2 Fge bole (nytage 5 e (IS sk &
NSl oo Soenl LIS plows Cuad  Fse Jelse 51 BT o) cnl Slod sl Caid asls
Laled 5 ik odsb skalins 5 wledlbl (5,5 52 50 )l Jelse (ormb pobo 2 (1 TAD )]
T 3 e pite Condg I (AU G (i g (S0 Jalge I (otS i ge o S50 plow Sued
o Joloe 5 (I Jalse 4 gl a5 Fge Jalse ulul (ol sl (J3ls slaidl osgazs |l
Ll gan ail LB
S s Dlagamal g Sldos Ly LS| ) plows Ceaid o ge Jolge 0055y (JS0s Jalge o
ot Cosd Caad (DPS) s 5 (s 3305 (EPS) sy osle ol alge ol ouns
sl [0 (55 090 Jalse 5 ploms 41525 cylopes G381 (PIEYAST 0
S s Cled oS (gl @S @y el CS 50 S pae SLLST Sl Jelge Jold Sy Jelss @
5 &S 0 5l 2 )ls Slageal g wolg > (a3Bg 5l asws QT Jolse cpl s g0 418 550 Cou |
3 239 s e ) GiBugd an Jalse (nl (IS S s el plews el Fge
OYAA g
S dys 28 ;K0 b goladl 5 sl alal) alod o (S iile b Jolse ()
Card y foe gl Jolge sl by polens Sl a0l 5 (55, 5 (sl 5
S gs OB El aiine Syl ol | Dgilen (5,55 5 48,5 5 plew Lals
Sollad 4 iy allae 0)90 (b Joens 2 sl o3l 5 Sl Fge plon oS (eSS
Shamgy ol g b @hsl Goyg )3 Sdgd P Al lae B ojls (Stas gs (S sla
25U Eg STl 30,5 L o agd ,Lid L b sl LISl Sledl 156 L iy
OYAV LSe35 el (205L).3)13 plows Saad o Shoe St



gl Cynol yw 9 W35 pand St <Gy (o [ eee 3 Wb oo g C5 Cuond  Slinob U (ylo o il Sl oawry 9

4S5 5y0b 4 wile oo Slie ol 4 1) oy g0laiBl 555 5 (339, a5 (golail Julse (Y
Cad iy glylo glo &Sl plpws jo (6,108 lo s iol38 L golazdl 39, 0,90 yo
ot 1y 5 tlas s 18IS 55, Candy 55 5 il aals A Ll plae
aloyw as el el o b Sl 2l 10 6,108 Gloyu Laylyl ol o 1y 5 ccdls valgs
(\YA? ‘Qb&.o.m 9 Gdowo )a)la Srpole r’l'ﬁ’““ 59 Lg)L‘xf

ploaw 513L 5 a5 o BT Y-
crgn & a5l sl plpw il 5 b Cead Sl o abnly LS Sl 5 golatdl gla 555

ol 4 @23l 5 el IS i (aosl Lule 5 O slatdl Sk ced sla Spd ol

S lealSe 25 Gk ol 5l g i a5 g esSine ysb 4 i Cead (slo Sod a5 sl o
Q)L).fsa ),ul.: ‘..\.,.5‘50 oolaw! .L.Jﬁ.: oQLe,} U‘?"c L Y )]

plag 30 3 Mo cansd BT -Y-¥

Baxds b g ol a8 Cwl )l o Lol 5 ad e blite (2STy oaisS (uSaie Mo Zeod
el M cwad oS Slsl il jeas ol jo Sledlbl ol s ek 4 by 9929 b (6l
@ bl ol (SEasl cgeys ohed (b Mb cd alply sl o0y slaylid medy lp 29
09> sla sl aw jo ol g5 ol Sl sl 1) o8l hles ol cpl a8 WS o0 Sgm0 gl SLS
aS ol (LYo 5l (S5 Mo 5L 4o 5l athe sle 0SSl adl sas o ol o] sl Laas ol
Ol 5l s hL al o e obisS jo Cend sl lgs cdes g ard oo 18 56 cou | b slolas
S5 256 plews Sl pals 2 Wl oo 2l slo Jhl ple LS o 53 M L cnlply ccilolis g5
OVAD (&)l 5 Ssledled

ABL IE,SE el Saad (el Wlg o Mo Cad sl (6595 elel 2 R0 (29w )
SIS g9 slo s 5l (Alide Sl S L Gl IS ale s a5 o)ls s Sl el @ )le gdgds 5
2 Jb sl ol 5l gl age oS5 a5 s geoge ol Jlis 4 LIS gl S e
S )il S sl )50 (guule a4y el S5 QLI b alny 5 wled (eSS 055 sodod
OYAD w0l

a1+ 09 sl w085 gy 3 i S5 5 535 e il ol 31 ol o5 o 3
P25 T 5 Sb dge 5 Mo Zaaid Gl 5 e o Dliesd WS o0 IS 51 Db s )8
el AT 30 plos Srad 355 i 4y a5 a0 e 518 3B o | ples sl Sl sl



VAL Yo /095 9 Conmnns dylowd /4102 49! Cu o g Jlo owidips doliliad

S plwg g (Flaebll -Y-¥

&5 Pl Sl o 0y 4 Sy plogs g Slirebll (i A 9 ldse 4 g2, 4235 ame Lo
pealie 51 (o (Slobll g 623 Glogs . Sl oad ploxl gousta (6555 5 (025 lalllas .. g o955
1545 e sladaling b o1 55 a5 sl s liebll il o Jo 5 obazdl Eorles o pgo
Gl Jlazml ozl polas o oo ool 51 aSil b s polas 5 aseive axzdl o sl ooy
wle Gl 3lse il 590 0 b AT 52 a5 Glo g Can aytes ) laasliy 0l g5y 4 by
& S b peal p Slabll sLad g, cnl 5l g 0ot JSiw g odimmy el & Cund (25 prea
5 Olie 4 Sumd solatdl (lole 5 b 0008 el ()T o a5l a8 Sliabll cnlply 20,8
EF 9 DP9 20 et g wdlizie wlio 5l Jol> (Sliobll . st ralas o i oS S
o Ul (ol (sla cled 55y Saled o b el (al 4 093 e goltBl (ele Lo e
OYAL e 5 o yiem) 3,8

S ol I o 97 45 a0l i Sy o (gt Gy P8 b it T Jliabl
L lgicssd 5y cnl 51 9% golail slajiine il 2 3k 5l Wl oo 00,8 (i e ol o 1,
Ceddly G plsre Ty Gheszs g ols 18 e o ]y BTl asl w8 0,55 5 (il dles wilen (]
(O en 5 52V5l j50l50).0,8 sloml eslie JI5 5 5l g sl T L allie sl 5 cdndy pol> aton
(\YAY

SLIs (990 5 JLo o ;0 a5 WS (g0 yad ills b jlone Slil O g0 4y SN Sl bl
o Sl (oo Sy Sl e Sl gl (235L L abaly o Jlke plsie 4 Sl (ol porde
Sl jo s (oo Ol Lt ey 5o piie (nl Jlde Vi ey Sl j0 Y pb ar (Gloj (g yesiie
Ve = o+ BXp + Up Oygo 4 2l o 5 00l 10 a5 058 o0 ke Vi (sl dolae S ga S pon e

EGe | X ) Sypo 4 85 ol Yo obyd 0uSilee alobes 5 oo 955 1 Joto 02l 55 azs] oo

oot s pl 0 e o LS Pr =+ Bxe g 4 g 1y o] 090 g wBl o =+ Bxe
el Sl Y oy byl aS el ] pes

45 0 00l zrpirs Syt o5y ¢ ool o 90 ol Y Sl c0 00 Sy (ygmmssS ) Erlon 4
Dgd oo oy U L ey Lawgs a5 o0id 00ld prudgi Sl il (6,500 § 99 (oo (e O F Py Lawgs
@gswlww&béowwwa+ﬁxt lawgs oS oaii ools yp 5l pise d o) o S
1 85 el Gl (28 45 098 g0 (et Wiz Jangd b (S5 9 95 392s (] & a2 Sl
syms cytabasli sy S5 Ll 5 culpli s ool O als o b sy ooy o )5 ¥t s 5 caancd
Jolge 3l (A &S Y (G Gy BB e Dl &5 090 (o0 (BS (Smded (o0 ()8 Suli 45 o)l
ol Sl el Bolas



gl Cynol yw 9 W35 pand St <Gy (o [ eee 3 Wb oo g C5 Cuond  Slinob U (ylo o il Sl oawry 9

L Jolee el Bolar Julge 51 ool a1y con G JBjé Ol s colo cpl jo IS j5b o
Moz aloz il )ly ¢ Sloaboll jlxe s alasdle a5 jsb lad 5 02 05 o0 1550 Yi 4 2]y Slowebll

A2

ol el = 5kas Em‘s;ﬁ&dmi}li‘ssb.ﬁ.blls@8|)456Jiio&9¢le>mle6A(o_
plows 2331 5)50 ;0 Jlie flgre 4 ol ol Wlgy o Lcj)J Slinabll jlas lgie 0% &S ol
M) o & a2y Glabll cosl (Sow g eaily Gialidl Lasgie jsb & m0il ke oS olimen
ol Wil as 02 (A iz 50l Gl 5 (sl Sy [Sls a5 T e Gyl b il
o Bolas Jolge 51 ool oS ol ye Ol s Sl 02 e 5 e oS oo lid of L1, ol as asb
oSle lp o5 jshiles lply cwl v @ g2y Glaebl UL g ndy glog 5l )b 5 5L
S 5w ol bt lly sl a5 ool 03 oS (oo 355000 5 iy gy Aolee S e by
D g0 &SNS 5y (] To9d 4 dalol jo aS ol 3yl g i a5 Aolee

6 yuiiin iz GARCH (sl Juo —F-Y
oW Jlo 5 eoladl slo psie Ollwg (giludans Cooal 5l Tax (VAAY) ST adgl allie 5 ey
S Sdpdy Oype Jbo slo 2l Gla oajl plejes CS > (SSs mid Suz 0 sl 00 S la
osil ot S A S 3 15 3 e (ol ok iz IS sle Jie bpne o
248 sl Gl po o Jow opl casal o solanal Sl (6,105 cwd  Jb slo Sl s sla
oy Joe ol b plisl sz 5o 0o BI5 spdy Sllasl Guilylgss 5 (il slo (alisy sldae
[ o ] st S gy g o b (B = 0) i e L N X T 4 b i) ol
aye L H = [hje] Gule (e ) T olej b myiws 50 Bledlbl dcgaze & a2 b o 5 o0
el 5 Oyg0 @ Berep o 0 004 lallas o 5 € g 0o Ty (o il )lgsS moyile « N XN
T = Htl/zet

He eyl glo ailye 055l 5 Joo o sl ol el 0 pitie iz )5 Slodl sages g pai ol
ol 00l Slgiiy (goaxie o g,
VEC-GARCH Juo )-f-Y

sl 155 5 milly plos (Jore nl ol ot (B pne T palgs g Sl eghanly Lamsss Jote 0l
ol 033l gy Dlarye (sla addy (raizmen (b b ul)lsS g ib)ly 5l le addg 5l (ol oyl
el Gialed BB 5 S5 4 Joe (]

a P
vech(H,) = c + ZAj vech(r_rl_;) + Z B; vech(H,_;)
= =



VAL Yo /095 9 Conmnns dylowd /4102 49! Cu o g Jlo owidips doliliad

aye b ool o yitie pile By 5 A7 5 X1 e by el ol Saz JlaC ol o oS

(slo e Slass 45 ok e JIEI 51 B e ol Vb (g0 Gllanil 2 e MO 5 MEED

Yo &0 50 a5 oo b Sl P+ QW +1)/2)2+ NN +1)/2 sm o Jowo ol 59,90 2
A o lis 1) 0e S (I N o

el o By 5 A aSnl 55 L1 Jae ol ead sols ades (VAAA) g 5 U3 cobo s

&S > el 3 coly VEC IS Jow a5 Cond asens ol (o o piie 055 50,8 @l )] 1) aizis (6 ,ka8

P+ q+,p 65,50 slopiie sloxs VEC (5,kd Jas ;0058 o0 3,90 5 ailfloz job 4 dloles o

s e e 515145 |z el oSl VEC Jos IS s 4y s oS o033 DN(N + 1)/2

WIS (o0 sh iz b le uil)lgsS g Lo
BEKK Jao Y—F-Y

. . ¥, e . . . RS
Jd.a u.v‘ Gl 00 S ).15)5 9 JS-“ Ja.us.v as o009 VEC JJ.A 0dws DgdSte D0 o (w9 LJ"‘

39000 9910 25 8 Lawgs
q K K
Ht =CC' + Z Z A'kirt_]-rt'_]-Ak]- + Z B{(]Ht_]Bk]
j=1 k=1 k=1

p
=1
S 5 8 1 (OP2Y) byl 4By sl jsbiie s s L] IS

H, = CC' + A'r_qri_;A + B'H,_4B (¥-Y)
980 hod 5 O)ge 4 (V0-T) abal; eenl g5k G D g B=AD (31
Hy = CC’ + A'r_qr{_1A + DE[A'r(_q1{_;A|Q_,]D (¥-Y)

o . w . o . N

7 Ol 9 F9)S S oo ledin [T (g (o5 5 S (b S il 5 lls (8- alad,
Jae 5l 6,500 adund (ol dae S5 8 ] j0 a5 WS e i 9 B=8D &j50 a1y B il
4 53l o8 L as ass ol jo o (g e B g A 0gd go (2,8 (B-Y) alayl, sgee BEKK

g 0 03x0l BEKK Joo

D9 5, dllns —O-Y
O cod o by abaly ooy " Glgie cou 1y Gl Wlie « Yo Jlo yo o) Ken 5 cum g
(YY) 595 6 VAN aygls dailys, sl ools 51 aubios ol ,0 a8 wioges &l ploews 5L g 5,0 &5 s
A esliiul 950 lo yorie (Ll 5 by abaly (o) Sl (smozman 5 oI eS8l ) 3



gl Cynol yw 9 W35 pand St <Gy (o [ eee 3 Wb oo g C5 Cuond  Slinob U (ylo o il Sl oawry 9

G el L g WS (e e i b site ple e bl 250 a5 sl LA ls L sl
Sl s Q.il 3 (6 ymeS

Ol o ¢ cdl Cand o JaL,S)I" Olsae cosi |y (gl allas « Yo Ve JL..;)QQI)K,@BV Sily o
¢ Ceogd Sllugs 56 Gaiod cpl jo Lyl . doged &l "fLérﬂ Sl e sl SlLs 5 bas F 5
ez oledl o yel S sla 58 plows sl (55 1) chlise sl )l gplp 555 Mo e
Sl esie Glee Do iy 5 Due olsS (Kion g Laly) plial Grizres 9 Waged gy n 1l ¢ Ol2l
WNdged gy |y H5S e

o Jossl oolil b 1 slos Cangd 5 golazdl IS (glopuiie Sliaboll galad, (Y- 1)) 5z
55 s Al 9575 (5 oaims LA (55 sl wBldged oy 930 iz sl Bl sl VAR-GARCH
S92 S e Sl goladl N lopiio Glinabll uizmes il (oo lopiio cpl G @)1
Byl algw 5L Sblugs

33 5 ye =0l pls o s oy bLS )| VAR- MGARCH'™ oo 5 5l ool b oo gsgiskes
23S oo 9B Ll plews oy 50 1) 20 —padi Sl ol Slaaline g (g |y Ll pleew ()92
g5 (g0 AU HELL (62U Colpw 55 o (b (Ko gy 50 &S (pl el

o 35 e @l |, CCCDCCBEKK (sl Jow (ol dllin ;5 (Y+)+) o) Kob 5 Sl guils
bt asdllas (ol gl il 48,5 )5 @ (I35 5 i (L 50 5l JSate (658 apless s aige
ilisn polaisl Gul3S5 25 ik s s e Joe Ay elsl y jaR0 o0

Bl g 50 plew Sred (a3l g 5] (Bly 25 Sl (e alal (VWAL S 5 (550>
! zuli.disges aslllas VAR-GARCH Juw 5l oolaiwl by VYYA-VYA . Sloj o)90 sl 1y ol 5 loles
S92y o (Fxe g (shie alal) plemw Seod (a3l 5 Ay 5l £ Sliebll psite (o a5 was (e LiS
D) S99 (5l (gme alal) 55125 g plew o Gliabll (g il

o Sz ceasd Slblugs 136 > lsie cow ) cwlid 5 4l Bhl o OFAY) Llts oG]
oz plew 033k 2 Mo Sl Cwd S J1 (SeSa (om)p 4 €05 ol Gl plee o33l
S0 Geizmed 9 VA wiaul plez g S BATAY (00558 pomiy Sl o5l j0 ()l 5loler &gl
GARCH-M (o3l jl oslazsl b 5 ailig, &jgo a3 NYAA (60 0350 By 0 035190 206 51 0590 53
oz Casd Slilogs e 0nd S5 0,90 45 45 amd oo L gy ol 5l Lol gl sl 4zl
)13 3529 I8 (S g e abal) S 18 5I3ke gl g plews 035k 9 M

o9 R (owled gy -F
gy Ll 2)ls g2y by, paiz o piie 0 SLS (0 g Zesdad pae ¢ Gl b5l s
g a5 g, cpladil go GARCH"' (sl Jow ;5 soliciul i olaidl Sllllas ST 50 Jolae



VAL Yo /095 9 Conmnns dylowd /4102 49! Cu o g Jlo owidips doliliad

R0 Syl el plaj ok o peite illy » stee siledan o olerig (VIAR) sl s
28 ouilly medss gl Uas Odez g aidS sl Luibls 5l aS el sl (GARCH i,
5 a8 glo il 5l as sl Sley slon yw (g3ledone SuST S o jab 4y b S o ool
VY gas 5 3l 5)alaf).ns (oo oslitl (ST sl (illy (s G sl sl by (e

Jow a4 e Joe 10 09290 slo e dlaws bl 5 9 (IS sus aib G 0 GARCH sl Jow
Codgazme 6y ST GARCH (slo Jow . wigd (oo pundli 0 ppitin dix slo Joo g 0,0 SO sl
Sy 2 byt by wiS e 258 Alex Sl anles (o S jlre 1) Ll 0l a5 Wl e
or e Joloe S plse e s G llesS 4 nl pegdle L Cile (6 pw pled I it
£ 3)ls0 51 o ks 50 Ldae pl a5 wisd o Gl by Cosgazme cpl WSl el b st llug
e il 5 1o 350aS y 05ill 45 < sl o GARCH opuite 4z slo Joo . sisdh mriets i3
CAsS Al o ysie ST sle

Ll e 55 0l 3l 5 it o piie S5 sle Jae 4 Loy GARCH 6,0 aiz slo Joo
OYolaee il )lg DYoleo  ogdle a5 @glas pwl b w0 GARCH o, SO glo Jow as
Oleyod (5035 slp Gados al o Wl pley Job po Wl)lssS S5 (SeSa sl satie
oslisl VAR - MGARCH Jas 5, 51 aallle 3,50 (slo it o585 il ly by el
o9 (o0
106l o0 43\)| 325 0 i duw Jos by adlas 5550 slo st gl p xSl dolre o sl

Vil [H1 0, O, Vit-1 z 31 [Vit-2 P1 P2 E1¢
[h,t}[ﬂz] + [J’zr 1] [ 5] [Yz,t—z] +...F [P4 Ps ] [Uzt] + [52 :} (\-Y)
V3el LH3 V3t-1 Og 09l Y32 P7  Ps €3¢

0y Os
?; @
i Gloj Jsb 50 it (boyd Guibsly 5 Jlos @il shlo E3e s E2r s ELe 45 09 (o0 2
dgos Glgie a5 a5 ol demg (golaidl Blusl o GARCH o sie sz sla Jow 3l Solate slo il
3,5 o,Lsl VECH, DVECH ,.BEKK slo cdla, 4 ojlg oo

-39 oo ooliiul GARCH o piie diz Jao (ees sl BEKK' (g kb cilia, 5l gaios ol 5o

Hy = CoCo + Al18c—18i-1411 + B1He_1B1y
(yY-v)
& |Pe—1 = N(0,Hy)

313%3 gl b pwyl C d-1 floj ;o Sledlol acgase oasms lis g« 3XL P sy



gl Cynol yw 9 W35 pand St <Gy (o [ eee 3 Wb oo g C5 Cuond  Slinob U (ylo o il Sl oawry 9

Owe5 40 BEKK céla, S5sS> 5l jign S0 jolate 4y aiil oo (55k8 slo o 5l BAC oyl )y

W oo a3 3 e 4 b el b MGARCH o

h‘ll,t h12,t h13,t

Hy = |ha1e haze hase| ,C =

h31,t h32,t h33,t

Uq e
& = |U2¢t| , A=

U3t

az1 Gz Q3
a3 Azz Azz

€11 €12 Ci3
C21 Ca2 C23
€31 C32 (33
a1 Q12 Qi3 bi1 bz bis
],B=[bz1 b, b23]

bs1  bs;

b33

@LM!&‘L& L) ulj.‘.c LY 45 Sl T L)LQ)' )O LQ c;\.’l.o..jl.v b.]o]w L},«.\Jl.i)b hll,t ,h22,t f h33,t L)‘ )0 C\S
Olid 3 SYolee lawgy BEKK (g ka8 Jow ulul ol 5 &gl oo 48,8 a3 (o dalllas 8,50 sl i

_ .2 2 .2 2
hi1e = ¢ +af1&e1 + biihi
_ .2 2 2 .2 2
hzz,t =cy;tehtagp &1+ bZZhZ,t—l

_ 2 2 2 2 .2 2
h3se = cg1 + ¢55 + c53 + agy €5, + b3zhs

_ 2 2

higt = €11€21 + Q1102261 —1€5¢—1 + b11baa 1o
_ 2 2

hyze = €11€31 + 110338111851 + D11b3zhize

_ 2 2
hast = €21C31 + Co2C32 + Q20338516511 + baobsshos ey

P 0gh (g0 o0ld

(¥-v)

(f-v)

(&-Y)

*-Y)

(v-1)

(A-Y)

sy ols5 oo |, BEKK cila, 5,05 b 358 GARCH Juas slo jial)ly « gt Jloyi 5,8 <o

TN v
L(O) = e log2m — EZ(IOngtl +eHte,)

t=1

P50 0,50 5 aletinl) @l (g3l 25T

A-

Ts(uw)olﬁﬂolm)bﬁ;&oolmN‘omoo}w;‘araslmudu)lﬁl)gﬁmeoi)oﬂ

. Gl Oloaline olaws



VAL Yo /095 9 Conmnns dylowd /4102 49! Cu o g Jlo owidips doliliad

O @5 031l 092 5 i3y sl puiie —F

3 @liBes milie JIAYAV-AYAY o500 (sl g ailyg, S0 a4 (ioghs ol 5o oolasul 5550 (slo o
el 0030 ,8 zlyzaul g oygle, 138l 65 5 www.bloomberg.comy www fipiran.ir culs ales>
95 i Glaz Cued (5 e Glisl oesr Seend (el Joll Bado ol yo oolaiul o550 sl e
il 0ol (gl oled 25 )50 4 g aril oo Mo Sloz oo
Ol ol G@lysl wy90 Card 2L : Pindex
i Sl cwld : POI
M Sl cwwd : PGold
Ol ol Glygl owygr Ceod (Ll (6w 0y 003« Rindex
s o (6w oo )& 0354 : Roil
Mo Cad (6 oo, 055k : RGoId

o3l Hlas V-0 Jgaz ;0 Ao &jgo 4 398 (o piie ) by e ool 050 hiogi sl o]
INTE SR JE IVEC N S TRV O JPRIUC VLIRSV IRVC I MY U g
Jby o dS il ool (sl oo ;53 Jloi! Jladie 4y ax g5 bams o ylid 1y o] a0 bgyye Jlas!
&5 SIS Joe slapiiie a5 CAS g5 (oo 005 (o0 9) Joe 50 ool 8590 sla piie @3 o
e ol Sllugi b oy b

Joo y0 colwl 8y90 (sl o Lo gd g oyl N-F Jguo

PlIndex POiIl PGold
Mean 23863.11 86.98834 1221.823
Median 17971.20 89.00 1238.965
Maximum 89355.7 145.00 1900.00
Minimum 7965.600 30.00 641.00
Std.Dev 18998.92 18.7680 342.0811
Skewness 1.819844 -0.22850 0.011998
Kurtosis 5.75667 3.686493 1.750878
Jarque-Bera 844.285 327.54504 63.21571
Probability 0.00000 0.00000 0.0000

g5 wlus )8 -0

S5 a3 oler sl s Ceand (aSLa s s oline il i ad Lol L2 iy

S8 g5 ol Gl Goysr Cend Lasli sy 5 lolins 3l M Cangd lisalol b 2Y g 43


http://www.fipiran.ir/

gl Cynol yw 9 W35 pand St <Gy (o [ eee 3 Wb oo g C5 Cuond  Slinob U (ylo o il Sl oawry 9

g g il -7
oty ad ) yg03l -7
3,90 g cre3S 5l S aiied Sloj (g Sygeo 4 oo 0 ooliiwl 8,90 sla eols ALl 4y axg3 b
2 e Gl e S5 00 (e E s 0550 1) Gloj o (s (2Ule) (ol [PEEARV AW
b st o (650 s dhal) a5 wm 2 WS eonalin ], oYL RZLJ&QLMA‘S;LA).LSLQLS)M
. . 1 AR . AP & . . .
Ol (Js3 g sogne slo &5 2) (loj & S st hled (edy b peaite 5 alnly joiie)
Lol aawly a4 a5 ail oo plo) juiiie 999 5| 50 050 o samlice a5 YL R? 1) 5 0ias o
395 &bl amile &5 wgboe plxl boysie o9 (Sl ouyp Gl Golite slo e
095 eadsd 5 g8 oo (UNt root test)axly ad, slo g5l 5 K Kinaon 5 (ACF) Ko
el oad 9031 o piie GbL (sl p Al paond Jod (So by, b ) Jse ol o

& puiio oo B 033l (Jloj (6 I8l muosi' Jod — (K30 (3903l i -5 Jgur
39 Sl sl | 5o (il pladio | o Jlyzs jlade | - (K00 oykof
G000 Ve mhw | w0 08 mhw | wwo o) mhw Hed

Jloas! JUETR

=8 033k (5

-2.5682 -2.864308 -3.4336885 -12.82487 0.0000 e
Yy N} oo'b_ S

-2.568296 -2.864308 -3.436871 -31.32707 00000 | TR TEE
4] o.)‘l;. <

-2.568296 -2.864308 -3.436871 -32.59200 00000 | TS

O o) zohuw o s eled o )8 00l (6w 95d o odalin V-F Jaax j0 a5 jghailes

bl oo Lo auojo Ve g oy

b ppisio (Slaoboll (oo y o V-7
ol O oy uillgsS izeen 5 Wb 5 ki o Gliaboll (lojan aplone g 51505 (6
ARCH il 0529 g (mily,lg (sluel 0524 31 0l Tatl co ptie 4y GARCH . Jaws 3l oolaswl b jusio 90
eolgiing (VAAT) S 45 jsialon sliin spsvond ol olisabl ogmy Jon sl ste 3 o
solatul ARCH (LM) 551,5Y o 1o 9051 51 WS 1521 50 uilyly (slaoal ausess gl wonl 00,5
5 il oo o)lel (| 4 gy e w¥lei> g 0bs ¥ R — squared 5 F o)Ll 9o 5115 9031 ol 09 oo




VAL Yo /095 9 Conmnns dylowd /4102 49! Cu o g Jlo owidips doliliad

a5 Wlee Cewdy n*.R? = 0bs ¥ R —squared oLl jloie o3V Slasle ploxl 51 o (5050 oy

o Lol (2ih oo ilowy Doz moye sl S slaws Sy g ).cenl @ solil a= 0 b x? &9 sl
Jsoz Xiq )| Sz n =n—q A LN R 51 0sh e alie Jouz xig o)l b oslel sy
ST Oyge ol e p3358 (00 adpdy o 02ls ;0 iyl (Sluwsals 0925 pae p (e Ho 4003 0L
Slweal P 2] (s a5 S Gliioe g 0ad o) Ho an2® wib Jyox xag 5 555 00 R

el sa o0ls L (Y-8) o,lads Jgaz 10 (g5l (nl ol b o,ls 0925 by lg

ARCH 1 jausisi 61y LM 4903 gl :¥-F Jguo

Variable LM test Probability
RIndex 36.1921 0.0003
ROIl 202.9350 0.0000
RGold 32.1120 0.0013
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RV

VAR(1) — GARCH(L,1) 6 yaxio dus Joko 00 3331 33 (5l ol b :F-F Jgu>

Value Std.Error t value Pr(>|t])

C(1) 0.00272 0.00360 0.75470 0.45060
C(2) 0.00201 0.00797 0.25190 0.80120
C(3) 0.00232- 0.00557 0.41690- 0.67680
AR(1; 1, 1) 0.26080 0.03703 7.043e+000 3 0.00000
AR(1;2,1) 0.00926 0.09352 0.09900 0.92120
AR(1; 3, 1) 0.03298- 0.07119 0.46320- 0.64330
AR(1; 1, 2) 0.00499 0.01428 0.34930 0.72700
AR(1; 2, 2) 0.03466- 0.03869 0.89590- 0.37050
AR(1; 3,2) 0.04017- 0.02112 1.90200- 0.05750
AR(1; 1, 3) 0.02076 0.02435 0.85260 0.39410
AR(1; 2, 3) 0.06694 0.05381 1.24400 0.21380
AR(1; 3, 3) 0.00531 0.04180 0.12700 0.89900
X(0; 1,1) 0.22900 0.32824 0.69770 0.48550
X(0; 2,1) 0.03084- 0.73771 0.04180- 0.96670
X(0; 3,1) 0.48340- 0.21598 2.24100- 0.02532
X(0; 1,2) 0.04137- 0.05019 0.82420- 0.41000
X(0; 2, 2) 0.09518 0.14760 0.64480 0.51920
X(0;3,2) 0.05090 0.07532 0.67590 0.49930
X(0; 1, 3) 0.13490- 0.05046 2.67300- 0.00771
X(0; 2, 3) 0.18800- 0.22755 0.82640- 0.40880
X(0; 3, 3) 0.19200- 0.19727 0.97310- 0.33080
AL, 1) 0.00298 0.00037 8.06600 0.00000
A(2,1) 0.00061- 0.00140 0.43840- 0.66120
A3, 1) 0.00310 0.00067 4.61400 0.00000
A2, 2) 0.00663 0.00075 8.80200 0.00000
A3, 2) 0.00138 0.00081 1.71600 0.08648
A3, 3) 0.00000 7.99105 0.00000 1.00000
ARCH(1;1,1) 0.21330 0.02833 7.52900 0.00000
ARCH(1; 2, 1) 0.07478- 0.09919 0.75390- 0.45110
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Value Std.Error t value Pr(>[t])
ARCH(1; 3,1) 0.04494 0.05826 0.77140 0.44070
ARCH(1;1,2) 0.00165 0.01097 0.15000 0.88080
ARCH(1; 2, 2) 0.30003 0.02891 10.37910 0.00000
ARCH(1; 3,2) 0.00542 0.02015 0.26880 0.78810
ARCH(1; 1, 3) 0.03479 0.01795 1.93780 0.05294
ARCH(1; 2, 3) 0.06497- 0.05125 1.26770- 0.20520
ARCH(1; 3, 3) 0.25463 0.03258 7.81660 0.00000
GARCH(1;1,1) 0.93550 0.01522 61.48640 0.0000
GARCH(1;2,1) 0.06329 0.04643 1.36320 0.17310
GARCH(1; 3,1) 0.08904- 0.01987 4.48060- 0.00001
GARCH(1;1,2) 0.00153- 0.00425 0.35970- 0.71920
GARCH(1; 2, 2) 0.92111 0.01259 73.15340 0.0000
GARCH(1; 3, 2) 0.00194- 0.00754 0.25760- 0.79680
GARCH(1; 1, 3) 0.00804- 0.00582 1.38100- 0.16760
GARCH(1; 2, 3) 0.02977 0.02245 1.32620 0.18510
GARCH(1; 3, 3) 0.95559 0.01148 83.21800 0.0000
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