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Abstract

Objective

Fama (1970) showed that stock markets have weak efficiency and follow the random
walk model, so investors cannot achieve abnormal returns by using historical data. It is
very important, therefore, to know about the stock price process. The refining and
petrochemical industry companies’ stocks are among the most popular ones in the Iranian
stock market because they often distribute appropriate dividends to shareholders and
sometimes even have good price returns. Also, petrochemical companies are known as
the leaders of the stock market, with a great effect on the main stock market index in Iran
(TEPIX). This article is to test the random walk hypothesis or weak efficiency of daily
stock prices in six petrochemical and three refining Iranian companies.

Methods

To test the random walk hypothesis, in the first stage, augmented Dickey-Fuller (ADF)
unit root tests were conducted using the approaches proposed by Dolado et al. (1990) and
Hamilton (1994), along with the Zivot and Andrews (ZA) unit root test incorporating an
endogenous structural break. According to the first stage, GARCH (1.1) and Exponential
GARCH approaches were used in the second stage to control the fluctuations and
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leverage effects in evaluating weak efficiency. Daily stock price data (adjusted) were
used to test the weak efficiency hypothesis.

Results

The results of the augmented Dickey-Fuller (ADF) unit root test and the Zivot and
Andrews endogenous structural break showed that Iranian companies of Nouri, Parsan,
Pars, Tapico, Shepna and Shetran are pure random walk (weak efficiency). However,
Fars, Shepdis, and Shabandar follow a random walk with drift, suggesting the absence of
weak efficiency in these companies. In addition, the results of GARCH and exponential
GARCH models showed that there is a positive relationship between risk and return for
all seven companies. Also, volatility shocks in Fars, Nouri, Pars, and Tapico companies
are completely permanent (weak performance). In addition, the shocks observed in
Parsan, Shepdis, and Shatran companies are transient, with their effects dissipating over
time, and the prices readjusted to the long-term mean, indicating the absence of weak
efficiency. The evidence confirms that in these companies, the volatility caused by
negative (adverse) news is more than the volatility caused by the same level of positive
(favorable) news.

Conclusion

According to the findings of the two stages, Nouri, Pars, Tapico, and Shapna companies
have weak efficiency which means that the stock price behavior of these companies
cannot be predicted. On the other hand, Parsan, Shapedis, Shatran, Fars and Shabandar
companies show weak efficiency which means that their stock price behavior is
predictable. The results of this article have important implications for investors in the
Iranian stock market. Market participants can engage in effective modeling for stocks that
lack efficiency and exhibit predictable behavioral patterns to some extent. This allows
them to gain insights into future prices and potentially earn profits.

Keywords: Random walk, Weak efficiency, Petrochemical industry, Prediction.

Citation: Alizadeh Chamazkoti, Masoud; Fathabadi, Mehdi; Mahmoodzadeh Mahmood & Ghavidel
Doostkouei, Saleh (2024). The Possibility or Impossibility of Stock Price Prediction: Evidence from
the Petrochemical Industry. Financial Research Journal, 26(1), 81-104.
https://doi.org/10.22059/FRJ.2023.359810.1007467 (in Persian)

Financial Research Journal, 2024, Vol. 26, No.1, pp. 81-104 Received: May 24, 2023

Published by University of Tehran, Faculty of Management Received in revised form: August 15, 2023
https://doi.org/10.22059/FRJ.2023.359810.1007467 Accepted: October 07, 2023

Article Type: Research Paper Published online: April 13, 2024

© Authors


https://scholar.google.ca/citations?hl=en&user=8STVs8cAAAAJ
https://creativecommons.org/licenses/by-nc/4.0/

Yl 5 Carino 3 Gl g 3plgw Suond (il i) Eliio! b (ol

S Lo 031 5ule dgrime
alizadeh.masuod62@gmail.com :aebll, .l c0g8 58 ¢ coMuol 3151 olEiil> cog8 39 d g dlaidl 09,5 ¢ 6,5> (ool

" @bl e
fathabadi . mehdi @iau.ac.ir :asbll, .|yl 05 5968 ¢ oMl 31jT o5 05 55558 sy 3laiBl 05,5 )lsbiasl ¢ Jgfuns okiungss

83133905 g0
mamahmood@iau.ac.ir :aebll, . )|yl c0g8 5558 ¢ oMol 3151 olEil> 0g8 59 ,b g oLzl 093 ¢y Lutils

Jugd dlo
saleh.ghavidel @iau.ac.r :asbll, .ol l osS jo e esoosl o131 olS23l5 cosS 508 sy laiil 55 kil

oS>

OIS Ao s (> o 45§ LS o (59 (Has pE Jo 5l g L) Lhuxs LS ploews (sl il ol lis (VAY) Lol sbuan
Soy sl dx il plow Cuaud &S gadge (pl caly gy (ol 5l Casd (gole yue 003l 4 WleS o S gbaodly ) ealail b
cnslio (B3]l 5 (S48 d9 2355 «Syglog S condnyy 5 Y qlio 0 Jlb S 1 plaws )l (93b ) Coanl S o
oy Lapl (NS 5 g 48 o I3l slmg iy ) (VLg% oS )b (YUb (S et 25)l3)55 0 2V Cagrmo ]
S s i plow aligy Coedd Chns o)L L 8olad a5 ans b g0l clie opl Chum )38, cpl 50550 2Sb b oy

sl (Yl E8 5 g (condy

ol S8y (532 g e Spglid «Malas g 513l 35 (slayline slise g Siedan (5 S Wges el oSy Clsa 10,
PLS 4p (ol sl 250 e 6385 ) it lolid 9 amd o (RIS Jlgedgs )8y (6,8 S Jlai o jlins ]
Osthen 5 (V23+) o, LSen 5 93950 3, o9 L (ADF) aly i S Jod - (S soly aity) (slagygof] s o jo 5 ¢ ol
oS alo o ol & a2 b 08T plnl (ZA) jo,0l 5 g5 sliigd 6l cusld b aoly ) (g0l izan ¢ (VA2)
sl ad 435 0500 2l ) 9 (V) @) 25509 jlecdumd DS 2Lyl > (epl sla il g iplog S5 (sl pgd dpe

5 ookl (005 ) plaws Cosd &ilig, (slmodl jl cisns IS dnd b 93] ploc
iVl 858 A e 514 3l LS Gg)8l 5 g0 (Sl e Cusd g b (Sud ol Ay 0]l b TABL
S b g uded (o) C8 B Y g (hnd ()S) Al (ol 5 el g L (Sl el sl ey €850 #
2 lp o83 Gl 2l )8 5 @8 slaJte @l (il 2 gl AL oo (Sgm (Cand S 295) s 51 e b (ol 5
LS 98l 5 oyl 595 emld €853 ¥ 3 baglogs (SS5d izran cal By 03]l 5 Sy (o e Ay 855 Y
il 331 el SIS Ly g ol (o oyt 5 e gy S50 Y 1 03y (sl bl 5 (i olS) el
Sl log 8 b ¥ 45 a8 1S o sl nlgd (Ciamd o5 95) 395 oo Jodei Stosily Lawgio dy Cand g 39y 00 oy ) S 05

ol (053) Cuto L3 o los | B0 laglogs S Gl o) ate L3151 8L



AY Oly o2 5 (55 jlea o315de [ Wi Wlg py Cariuo 51 glgui 1olhew Cuond gy s gLl b (IS0

Ol &ty s Ui 1) (s (DS paid g (o) (ol cpmed (lasl S b Blhe 53 s (935 St BES
G935 Ol ploc B > IS by (sl i ol @l (slosaly 55 st ) ] plaes Ceagd )8, g0 oS Line
i 3o i s 558 i o] 65y 595 5355 5 o LS 85 ol o s 53 35150 b Vb

SIS S 3gm g 39 Candey ] osts] slacaasd ogad (> i g Jiad plodl

o Coosd i glizel b el (V- T) o ¢ g8 g 3900 codljdg0 £ g oo ¢ 3LTpud Dy o S jlox 03l jle 3]
N¥ =M (WWE o o clid . Ny Civo (g nlgd

WYX/ sl ol V¥ A L as ) ojled Y5 0y9 AF-T (o cliiss
V¥ OIVF 5 el g sb s oKl e 5SS 1,30
WXV i pdy ) Bl (ool dllis g4
VXAV 5Ll g, OBty ©
doi: https://doi.org/10.22059/FRJ.2023.359810.1007467



] D)lows Al 8,92 ALY c‘;‘l‘euw AY

A0dio
oi2gi ¢ Jlo g o3laidl (S slajate o lp (2l) 8L Jisa Jlo g bl o Slos 120+ 4 ]
95U 4 olios b cplpl 9 aalss oS G (oLl ST lajlulonia Sl plow Cuosd lodgy plows Cuosd
535 Ggail |y ad b ol (R0Y) LS 358 (sppaliy ol 0l Ll (gl (i cploow Coosd yusis
i S S o S B0 ooty b 5 35 392 plagw Cansd s it sl 2350 o8 2y
Oliie aslsl )3 S 03 So3m SPB g S 9 Cuns phaie glil (i U8 L Sl plas il 457l LS el
Lol enlio 3,Shas 5 4l 055 iy Sk (92 (laios Sl plas (sloind s 33 (galiicgr 2585 (5,502

VAV T oS g Loyl 9V L) 5,8 o et I3k ol

o 3l ol o 1) S 15l dus )8 dw caslo a5 50l € SleMbl LY Kaylo po 5L L8 51 jolais
S oalatl Ly (il 1 ) (Blsl o33l 4 (oliod cims oL USE )3 1598 5 (s5bdasd ccind 25 jylote
OleMbl 4y liS ko a5 3,5 S (8Ll o3l e o (Fyge )0 ik g9 Cpl 1D s S (Su,b leMb
5l ool Ly (ol jlye) (BLal ool 4 oliwd (98 dows ()8 IS5 55 adly dldld (o yiwd &8 b 090
o RS Al a8 5,8 S Bl o3l (g Sloj ik nl 3 Canl (St 0ad e SN plos
L (ol 5 ) Sl vl ay olits ecs (DS IS 53 03k 2815 s o b ey S
S S pliew Coad yid Cuple chind LS UKD 55 s (s (pogad g (oges (Dl Mbl plos I oxli]
5553 9 sl 23l it 5 (50 Pl Caned s 45 line iy {0V o) ol s IS o
O Aliiadgn col) (date dond plhw laciadd (g (Bolad ik laciesd (1395 b (g (e (85
STy o a9 595 dlae leMbl oyl 51 L 4T 51 Lé algn b cul was cleMbl cais” ¢l o)l e lo
Cadd Syt LoDl (35 39,5 oy 00555y s plaes (55 b gsd b s (sl cams ol
daome (o)l Aol (ad s (Jlo s el (o oS g Custo o) (olas sleMbl g)9 A2l g
il plor 29,3 b 3 ogad ) bde (lapmenas 381 g plows ST Cumidg 3l IS4l pus

2 IS o gy sl Al plows Cuad WDy oS el oree plows ik LSLIS g IS 4o ps (1
5 L Jolis L (1 4 ) 5olss plS a3 (S s 25 b 55 59 «slej (slogs o (sl il
Ol 2 ST Cand (ke Sy Al 8 5l plows (slacied ST Sile CudS p sloanl b L Ule glagg o (5,503
AU 53 Silie 403,50l 295 Gl Lg) s & (loj IS | Cuad o «S3b g5 1 g8 b 0
oSlie sy 5 39800 1B sl ol clej Jgbo 5 g sl (B5a olgen dlo (Sloj slacsw 1 oS5

1y plocw Coud oais] ol s plow 4LBIS Hld) & an g5 b olgn cunl Ko el ol 133,35 o3l 365 Cotenily

1. Kendal
2. Fama
3. Sharma and Kennedy



A Oly o2 5 (55 jlea o315de [ Wi Wlg py Cariuo 51 glgui 1olhew Cuond gy s gLl b (IS0

= Sod gg S Goym (olai 5 Aul8 5l (il Ll SOl plows (sbocied ST Jlke 13 058 i
lositunn il oyl g CodliS salgs Jloj sy 1 (Seons 5l Sp £ o Line ol 292 Sl calls Locancd
ol & s S B35 By ulsl 2 0dinl )3 plasw Cuod ity (nlplly D9 o0 uSxie e st
Yeo¥ g 5 53990) conl b 992 1S (linecs

5 | ly diyb) cawsl Jlaye 0 (0bj Comal I lizman LIS 1L dus )3 (bl 1 & 30 3529 i 95 ol
3 eeBly Sl 5 ploew il o SHIKS Ay slately (S jsbar o 3,5 gl (V2 +0) g s 1Yo VY 1l
1 el il lacasd 45 sy &) dogi L ol e (Yo ¥) T gy5le epg sl pten (0lal (glacunlons (95
il e3laBl Al (it Sl e gyt a3l g ikl deyo a3 4 0 00 )15 e
AU g o Uly igd o a3l Jelge Lwgs 45 plogw Cuard Syl 988 45t ol ST ccnl yrogle
sl lasye yelogi (Slaylil 4 pogaday & S oo sl ) el Jlue Sl el £5890 cul 5135 oo

09,5 93 (1=l > JUb S b plow § sl s Canio () cn Sl Sl ioondig i 9 (VL Cuxino 9
S cl s ol dn ccngme (1 et S sl b jus I3k 53 3250 slaetus ()l )b s3>
P 9 A o @9 ) (29 OLLS (6485 g il g (el (e 3 LVl 5 (sendg iy slacS yd
(orbor 5 =iVl GlacS1d ik Jll 5l (S ol 53 il pogde Bl alio ad (235 5 (Blge
i) msle Blis Bun gy ool 5158 e (0305 8l IS pasls o Wload 4l plows L slagpi
idyy ogeil clea,Sagy b lnl oler gl oy (s YY 9 sombg iy Shin €80 A plows Cad iind )8
Olal jops du pgd iSu cComl oad 2 ylojliw Gygo cpdy dlde Aol sl z)5 (gla Jio o Jalaie 2y
o ey OIS ) D9 e ol lie laodls pylea iSw )3 )l oLl LwWlid by, 4 pgw S D)y

A dales &l dlie (saren peind iSu 1D (ol jd g 2 oo BNy 0y puls

i3 (651 By
9o o)Ll SleMbl b )bl (3ol ceaid oy dlally 4 383 (S)ygeoh D90 o il 2L 8Ly &5 Ln
Sl oo oy dn bbbl cansas (eais SledMbl ol oS s G 5)byd [51 a8 Cunl pl pie i &lg 5
5 & S 51 g e ledbl dan il )0 Cad ST D50 s Iacasd o sl 2 bl s Sledlbl ol 4,
a0 sy b oMLl ol 51 g al)lS i Spgoi il 45 45 (s g e ol STy b
Yozl wms ol L2iSly ol sl 55 5 4 Juboo |y SledMbl oyl s pody w5l G5 a5ke pus 5 daoy 5k

SOV [P ) W I PRV AN APV PP I S CIN PEGU P OS5 VWO FCHNC:

1. Chaudhuri and Wu

2. Nartea, Vaera& Vaera
3. Bose

4. Mauro

5. Narayan and Smyth



] D)lows Al 8,92 ALY c‘;‘l‘euw Ao

0oL e S 8)Lp (g 5Bl Gl 8513 (IS wlep (152 &5 Cunl ikas 35 Sy cul g1 (VY
SleMbl e olag 3lygl cosd 45ty b @ Blg5 o 565 5L wiyol od Cawndts JolS g by, leMb]
Ay Crad Dgb mos yo )18 dlo o dod (a5 plonl b cuasd a5 ol o el S8 wSaio 1) I35 51 g opeo
)15 Jginel Cansd ¢l leMb) @ dngi b 45 aiS o

F S ol & cawl)lS Syg0 5 lik adids ) sl jl3)08 5 2liu Coenl Sl plows 5k )3 (2L (o)
385 Judosiga 550 .l (pibgy (g pals (a8 s g g b it LSl )lib il ansls slazel o8T o Ko
slazel ol 8l , STl o a4y S wSwio |y (gyli8 ko jur j53,] jloles 3yl Cunsd a5 39 0 g0 )])1I5 A Lo puo
Wloddds (g a8 Cuasd o yddy &S (gbles sl (gl A3 Bro g g g &ly jd sl )8 5L &S Sl ansly
Il ol casd coplplis céply salgss |y Las leMbl cws duja 55 ,n bl ass )3 5 54 Anlgs o390
S sl y bl «yao cpl )0 s LS50 a8 sl ansls slazel ol @ lo y (ST .Cnlyl8 150 ansl ansls
N @hlS s o g Lacead bas coge aie SleMbl (gwas pea b g ditn o cawlio (odle e m3jL
S Caplo ctuns )8 S o (Vo) ‘\%J 9 Slga «Sls o)) Conl ans )8 jslate doxsl o oS Wigds o
e 5 Sl Caasd s o lins (22 VY o) el 50l o5 S 5l 555 Pl Can
clsy e d e ploww ciasd g (Bolai il caciad 008 b g e 8,5 a5y el o]
g cdbo SLeMbl oyl 5l L a5 s ailgn b conl ds SleMbl cais (¢l o8 ake o oy diliaion
LMl (Bl 39)9 Jdsan 0 1S premal ploow ()RS L 09,8 b 3 ogad 3 g aimd (L (ST
Olysd (s o (VA dlold) ol ( saio o5 g Cuo o) B3l cnleMbl 5g)5 Aily lgicdy Cuasd Ol puuss
sl plaws (59,8 L 5 81> e laeranad 381 g plows S Cumdg I DIl pu same (23] S Cenid
Ol Jb il S (Bolad p5 Jao 13 cpel (pl g 2l Bl (sladgw S (gl il gun a5 glasgSa
9 sim oAl Bolar pS Jue p3 .l LIS L Ay suiiSan b wlg e Bolas a5 e plaS a5 canl oyl
olly Jae dw o 3 piomed s Coll (15ke g 39 o0 sdbline Jloj Mg, (g)llal SShe )0 il 55
Jie joan) b Jae opl )d K9y 3939 LT &S ol opl 95 0 g plae o] a5 iy 3yl Sloj K9 g Caums <ol
ISben o9 ploaw <SG B3l wg w]y8 08" ol Gl (ST &Bly > Scung (BLSTedL led (LAl Bolas pl8

Ol ol a8 0,8 S 033 Wgy o s oIl @ ailje, a8 cusly el e e el ol si b Bolas p5 Je

1. Lu, Chang, Hung & Liu



A Oly o2 5 (55 jlea o315de [ Wi Wlg py Cariuo 51 glgui 1olhew Cuond gy s gLl b (IS0

9 HLS slinedy ¢ 3ol a5 & 3wl 4l 51 (VAY+) Lol jglate sy oo ,as dy s LS 150 oS conlins
5 sl Sl (S0la o ) )3 A8 o 125 1) (g 5 Sl e (i9) Al (B0l P8 el plos B L I3
390 4 59y SOl plosw Cand Slyoxs Jae cpl 50 )l dgn g atddS SleMbl wluly o BLslodjb & oliws Sl
5 Sl ol 3l pmtonn B by 92 50 g 3l ol (SS9 b s 5 Bl IS (e
Lo a3l (50 sl cyghs ol (3ol oIS Je (g 35 oo o ol Cammots (il el a8 L
YA Gpl) 35l Slags <8 e ol itals

AL (Bolad pLS a5l 1 plos Cuad 4 sy o ol 4 e A355e o Cal (] oo Alis 1>
L Lol fecdl cwd pre opl 4 (lgv oo cdslg diiy sl ygel SeSL Zuwodlaidl Slodl s b S e Cund
olg Ly (slaygejl plovl plSin WSk o]l s astiie rodld AJgi  adlg Al b a5 coably ol 4 dv o5
1 el 5 S 3 s dPP) (s sl 5 (ADF) alisass Jgb (o0 (slages] plsl 3 o aalss ¢
gl s b Jso 3 555, b e 31 (50 5,8 B iy 28y Sl 4 olgio o 51 5 355 lalls
Oyl d 0g o odly (o dlisMe LB g,y dbul coge a8 5,8 )Ll Waoald jd (gl Cunsls D959 ¢ i
St o oy e ) &0 9 05 gnf] b e b 5oL IS Jn L1y sy Ay 35 A e T 0
03 yled (Jime )3 Cli £33 Doy i S ali 1) 1S 15l & 8 Wil sod il doly &ty (ol Jasie mp
)l iz clacdls (25 g (31 Sldlas | o)l g anles ] 3561 4 3B IS ale o a8 ol Sl
2 etle 63 (sla e o ol (s (YY) Tl (63 9 (Janiom cimmaals 038" bl 1y asleyus I3l
Dolally il g aslinn) BYILS S o Jas yite0 SwdIS a3 g Sy Jio 1 0 p0l wy90 (23l (e
el S 4 Koo gl (Sailol &5 50 (@lge yidin 50 9 L5,l0b Hlas (o3]yi) sla g pu plos a5 aizdlyys (Y YY)
@S & s plews slalil 95 0 51 oS’ Glej elide sl o8 33,8 ol (V+VY) TLoST (63 5 ules won
- Lisr g e ollos )y bled (2l)SU & plows slalil gy Ve 5l ity Sloj olie (sl a8 (b 5o 55,0
LBlo (sly s > Ly Saool5gs Blabls slo Sy Aol olsy o Sy 40555l & (V7)) ey
53 plow Coasd a8 aml > (Yo YY) hLSen o ()0 g 00 3y 2alyl87 5L dus 8 g 255l oo 1851 1) corenily
Y lacSisa )3 ploew Cuosd gy Sl il 13 ()8 pis p (e (g8l9d (piomed Calinn] SVL S aix
ol ot (gl b o sS SlaSsd 1So 1 g Fauw (:Ske CiS3b b S5 claSsd (o] 3 455 sz
2313 3325 (595 Sly s cplaw claylil ciand (IS sl & 2538 (o (VI3) S5 g sl g 90 it

1. Enders

2. Campisi, Muzzioli & De Baets

3. Gil-Alana, Infante & Martin-Vamayor
4, Zebende, Dias & de Aguiar

5. Didlo, Mendy & Burlea-Schiopoiu

6. Durusu, Ispir & Kok



] D)lows Al 2,92 ALY “jlﬁ ul.@,spé’

AY

(o 5700 35509,) 1S 13l b 8 sy iy y905] o il ) Joan
o9,
S S (9
s ADF oY 10l (sl guiS (YAaY) (5y90l>
L el DF-GLS, KPSS ebogi youiS VS (0299) " 5590 5 guslSTols
L el ADF, PP J9RBg )9S Y (V++¥) 99 5 o922
LSt ADF, PP, KPSS sl ol (Yo%) 3 5 09
LKL ADF, PP OECD (V++0) Capousl 5 SL1G
L el ADF, PP G7 slaygas (Vo) T bt 5 bt
LG ADF Sy g Lol 58 V¥ (Vo3+) T 3lT g ol clonbus cdpo
X4 ADF, PP, KPSS G7 slaygS (Vor) ohen 5 o
658 o ConSls S5 U
LG el (123Y) *g81 5 9925 JRB g )9S NV (V++¥) 99 5 oo
s el (Y2aY) 5o, g g9 OECD (V++0) Cuoml 9 5b1,L
LG el (V24Y) joyl g ©9m; e N (v +5) s
Ly el (V24Y) joyl g ©9m; G7 (glagus (V- V) Comal  bIL
6,6 e oSl 93 b
L (VoY) @ill s J S&P 500 (V%) ‘il 5 J
L (%) AJJL 2ot o G7 slo 58 (VV) cuonl 5 LG
(V¥ @ilpl s J
L el (¥ o 5 ol o) LM 9051 G7 sl 58 (Y--A) ollb
L el (VoY o hlen 5 ) LM (5051 R )9S 10 (V) ewls 2 5 sl o]
b pé S0y ady ;) (9903
s (V1) " oile 5 585 | Sl 5 g Wyl (V-o5 ¥--0) bl
g (5w Cusld
LG (4295 Lo L) ADF S&P 500 (V) o 5 J oS
L el (4195 b L) ADF G20 (slay i (V3F) "es 5 oosesS
LG (4298 Loy L) LM bl 8V (V10) " o e 5 Sl
LG (4295 Lo L) ADF S&P 500 (Y WV) g paie

1. Kawakatsu & Morey

2. Worthington & Higgs

3. Narayan & Narayan

4. Hamid, Suleman, Shah & Akash
5. Zivot & Andrews

6. Phengpis

7. Lee & Strazicich

8. Lumsdaine & Papell

9. Im, Pesaran & Shin

10. Ahmad, Harvey & Pentecost
11. Caner & Hansen

12. Becker, Lee & Gup

13. GUmtis & Zeren

14. Wang, Zhang & Zhang

15. Moghaddam & Li



M O1Sob 5 35 lon o513 [ iaVlus i oo 1 (530155 folgs Coosd Sutistey el b !

78 sl 4Bl ol (Sloj (w0 309, b Uses o 4Bl plonil o ik (2D 85k (SWlas 55 o0l )

48l s (Vo)) el 9 s sl U il oy 3 LS ©Molae il &S 00l L (V) (LLSG 4
Sy 2os by Juo plo & Conid Bros (6153h p (e Sl e eplow Cead ool s W9y (i > &S
L AU - pas Loy 3929 48 Sy 4oe cpl 4 (VFr+) (6m g (5S35 b oo ot 395 |
Ol 5Pl Bhsl oyg= L 53 3518 (L 395 )l canio (19,0 Glapros (o 83515 pdydmoin ol
(=g b @l rogm padld 3 a8 0538 gl (W) jomdislonl 5 (68 b (sinion i ]
Sl 1y 57 el 29y 35,08 qepenal €83 5 lsdy H3 ) eile Lo oS g cosl pdy Sl i
o) do Lagl sl o (55 Y Jodo ) piee sloallie plo .08 o i o> e (YL e b o]

s 1 ] plos 13l 457 Ailodns ) aoecs

1S 150 b 8 o3l J& 15 Olllae Y Jgor

l)lf ).J«E oicld )P uS)m Y. (\Y’AV) dUol.: u.@.)l..o 9 L§°M‘“’|

(JEgF ARIMA AR Mzl (9051 o9 Py S b B (WAR) o) Kan g Lisuye
L KS 9051 iy Cuams y9e5] oo (S 033l jasli (WWAR) 955d 9 3 sosks
st o5 7 3 S 55 Y- (1¥8-) GES ol 5 &Y
(JEgE IMazl 905! eygr S 5 YIY (W¥2+) (g yguare g JLild
s ol)ly S (g0 R P S5 0 (VYY) o )ladllgd 5 (65 el
5oy s ADF (ISl (y30] . . .
‘)L{l) _ X B J)); VS).AAJ A+ (\Y"\\) L;’Ltb])ﬁ 9 b.)l)d):uol 5)946)43
(SR>
. . A - o dwl 9 u“)) ‘dwl ‘@Lﬁ
Lt obyly S ge] o kel sadls
(YY)
7 5 98 Slass 5k 03l
1,56 ity H o Lol 3L e ls b
) g o) QRIR )8 o> (WAY) ool plo
LSt S5l iz S oo JS sl (1¥20) pllo 5 (o305

o9 b gy
sba gyl adlie ool 13 ( oV g ewdyrn S pb s )5 2L m i ol Gun 4 aag L

A anlg 455 030 S 5l > i (S Bud b g0l sl (s pIS S gl



Y a,Lo...S Al 5)9) REXa cdbuw A

(ADF) @dlupuos 55 o520 w5ty 43 3037
asly iy 392 ol sl 1y coolasel BB Sl)d (VM AVR) ' gh 5 Sod olas pI5 (sl S 4 2257
e D9 Anlgs lusSs anly Ay g0l bl gy g 39l Solat A Jae plaS aSil 1 E,l8 aials slosi
SN iz Ay g Wigad pre Grizred o W) b bl iz 29y pas b oy 4 do)lel Sl sl &S el
s b oy ol S s Uk e ol ol Jgb 5o sbasgef o i 3
9 OygminSin <9390 Al B 3l el p5Y s et Laodly Agi  adlg anlyé 4 bl 5l el Y+ A ¢ )

& . & .’ ‘N o
(\ J&w) 3)5 odlaiwl .A>‘9 A ) 09,0)1 LS‘)" (\C\C\\C) u}«-Lwa 9 (\Q\R') 79)9.3.) )’1.;9“:3,»

i Sy S0lg Ay (9051 Pl Wil .Y IS

(\‘\i') ubl&m 9 9)Y9J CAJ.A

1. Dickey and Fuller
2. Dolado, Jenkinson & Sosvilla-Rivero
3. Hamilton



4 Ol 5 (S lon 03134k [Vl g iy Cunion 31 (5309ad pligs Caosd St el b IS

el 125 15 4 o8 1038 dlaiaiy ol (gra (5ol b a5 3558 65182 903l s (B
[SSR(20) =SSR (e )]

9; = — () dbasl,
SSR (i)

(T-K)

sl 2ol o el ol 510 K 5 limbie 3lass Tegd sl 1 dallas lgioes ggazee ,Sily SSR a5

902 Ll Ly =ag = a; = 0 jio 45,5\ dasly 1> @y 05l LY =g = 0 joo dus b o pé Aslae

uLan l—’®t dub)ui ;.x_wbu )‘ o= 4SS el ;.) ULL» W) J&sIP 09”)1 ®3 O)LOT LY =a; = 0 26@)5
g dulio (VAAY) Job o Su3 il ol L lae bl 1l IF glao o]

(ZA) 3591 g 09905 013 4l 9037
359y S 2bul Carge 45 5,8 o)Ll laodly > (gl CunSld 3529 & lsoe ol Aty (90l St dle ]
Loy o pb dy jlw oy &y g gyl w45 5,8 lis LB (VAAR) \09)3, Dgd oo odld jd alasMe L
yio b (byply Caomrdy Bjlate doly Ay (slaygoil &8 il ably i )3 |y S5 ol ol e g Aitn
Baos (oolaisl (gl puito ol Miien (g 15l 030 &y (6l lo i aosly 5 ST cusly aimled bys5 Al i
e Ly S5 g8y da 1 o Lol (nSike (simy 1losd olyan (615l 52 L oS it (i g, slaanl 8
Jsb (So> slagsgeil 1) li0igm o)l Cansls (VM) (g JSio ol o sl -l o a2 g SeSU
S adlas 53 gyl L CnSd bayly b ) Anly ) 4y gesl sl (59 2,5 )y (ADF) 4l e

2,5 3)l5 1) (Dp) " SIS g (D) "o (5jlme (slapite Jod S0
Ve =0+ 01 DL+ 0, Dp+ay Y g+ Ayt + X, B Ay_iv1 + & (v

(Wgd oo iy i SIS & (ilme sl puiie (T ) Wil polre cansld loj )51
Dp=1351t=Tg+1 D,=135t>Tg
Dp =0 b sl D=0 sIt<Ty
Jolie o aib By 0 5a; =1 ccwl p3¥ asly adyy Al G (gloyed SO Sous £585 dnd )3 (gl
() <1l o ol ail olyon 4y Siivon 5l aS Ll gy a51)8 10 (gloy9d S juusd £485 dns )3 (4l

O Gl CuSi £989 loj e (o) crl JSbe (e LTV (g0) 2L )18 01 # 0 gaz # 0

1. Perron
2. Level Dummy
3. Pulse Dummy



y D)lows Al 8,92 ALY ‘g‘louli.abd 9

. ) =. P £ . . " . <.
09,3 oot |y Sl lo3 (VARA) (595 9 SSLulS'98 5 (YAAY) (595,187 &bl ;5 5 (VRAY) jg)il g Ciggn s yolaie
O}.nﬂ LS‘)-? 0139) 0_3_1 )'| d_wL.a ua?u.u.o d)l:.&l.w W) 5959 OLQ} )fl S Cygo (s fJJJ)5 Cyes >oaly )'l 9
Dgd oo odlatwl Jao 0 (gylidle Cunsls

) sdwe bl dlyy ooyl

48,5 042 (EGARCH) (olw )15 5 (Vo)) @35 sl jl Sy ol 53 plaw ceaid 2D (b)) sl

4 (V9)) L ola)ly 9 bwgie dilee sl ditunly 353 BIS 3l 4 by (ibyly (V9)) @) 5 9

G BV L
Py =0P_1 +& (¥ b,
of=w+ae’, + o’ (¥ dal,

ol )8 Oyle 071 5 )l dlex €21 i dbs W oS
slays S0l 5503 slas pod 0l 5 jond Slples I (2l gyl Glaplog o5 o (L Glgie
QU B < 1 5515 o S|y (el slopliog) 4538 b (gar sloyss 51 B 5 2 b s3] (slacS'5)
g s Do plas Cand A8 @+ B = 1,81 Lol 6355 tnlgs g0 1S gib 3l 5 sl ionss Blo plas Cansd 1l
LS 3l Pl o 45 CiS i ee ol 13 2 alss Lol WS g il o A8 e uns 30kt IS )
Lapluwg silodde sl g 230 Lt (3STy 2 9 o LT 2 @) Jae Ve oA opl) Canl 1305 2 Cims
B30 @i & Cwl nl ooyl S slate 58 (03 Hla5 )3 1y )il SleMbl g oyl S Lol ol cuslie
Dl Cnsd slaglug > s yda 1 (Cte (235L) 053 LT L amlie )3 L3 cunl o)l Hlus ploow
ol slo il daylst 3l )i pae cpl 09 o b (slaglug o 35 (ke (Sg) slacsygly cnl pogdle
ol dles 51305 3gg LS 4y Linylwgy ,iiSTy o5 pie (5,80l (sl cilin (sl J o gib o 45
Sl o5 US54 (Vo)) s @) Jo oy (il alalas 0,87 0 Ll gl 5 led )8 & e oo

E(Y’ ’A ‘U‘,)J‘J‘)

loghy =w + Blogh;_1 + a

€t—1 Et—1 3
—|+y— ) dla)l
M1 Y Ry ( )

C)l_?d\_l.o:- B JA_a uJ‘ 2 L u’"“" uxs).b] ).’I )i,tuloghwmf 093 Lgl]a_'S- )‘ O)LE.'LAU é.,l.u_i:htdf

4 095l b el Slagrg s o L |y oyal BV el 3,8 oo ol ]y ()l )90 (slag g 43S

1. Vogelsang & Perron



ay Oly o2 5 (55 jlea o315de [ Wi Wlg py Cariuo 51 glgui 1olhew Cuond gy s gLl b (IS0

50 Slog Jse ailin] 2,5 Jae pioman .l il 5l asby # 0,5 ciomen Dgd o wyp ¥ < 0

w0y JboT g osts
o35 oMl Glpl bl Gl (g2 (8 Vb 9 cordoy SHi E8 38 A plow Cuaid &iljg) slaodls Sl dlde oyl 53
B3 ol 55 slasline (slive 5 ((Folodl) dedin (S aiged luly oS b ol QL] by, ol
L ime (sl (S8 s 239 o 03 yasd g30li o (6 S g0 (slosbay Alas 1 &8 sl s 5 y5lish «loleo
Jhezl Lajbas (ol dias S0 Lo )b c5a €888 (0] & 9d( e Mo So 8 5l S5 oS b
ol 3 oSy ol slaodls 95 o e (6)13) slogSll iar bl 5 00> JEalS | Jlgengs )1, (65 JSs
Sl sl 0208 (6513, 5 g ol 3lysl sz ol ) 9 VFV VY G b g Sl 53 ok by
s 5 9 )5k 85l ol 2 ey )3 0ad A pdy Sy <858 Ve e Tl (ol By S sl S bl
g go Sl e )h)ss o5kl oS Qa8 b ol e g Bgbie Cused Jo5

(o5 st 3 S 55 pla Alan 5 il J obe 4 Jiio 38 o

Slale i)l (pwSlae o d YO I o (6,50 Zuyl 4 pie 4535 olo £ > ilale wMolee yij)l @

oo # 5l j1aS a8 Lolows (gl) 2l (655530 )l & (it aBS olo £ )0 S5 €8 b Ve e )lolas
(b ooy ol 00 4B o3 o &S (6loyg3 Y/ 4y 0y93 oyl 6,35 oo byl 5y go s

A5l aoyd Ve JBlas Sl jglis ploww Aoy @

@lio 3l 2039 O)le 0l S5 U B (LWl g cordph Syi GBS b 0dd Gl glajline olul
935 9 S cmdp eowdo i ()l sorba it (sl B g G S (6)9 (owdo i oyl S ondo
0l e GVl g syl s (iYL ool €5 (YL (5K0b) el sendbasy

38 5T Jyir 53 iVl 5 ooy Syt 558 i) Cand o3y (st st
ol 039y diljg; lawgio (gy99) duoyd +/¥O U (500) doyd +/VF 3l g 039 Cuto <835 A ol (sl (2351 (ko
Ol Ol ) el o 033l b sl Sl 1 it e 035l b sl Sl 453l e (e S 1 e Al
2l 4 olajey dlsd dad o lis oS Kitud Cute dibe gy jaid 5wyl (gyel €S ¥ Ladd (oS A
e Bl b 6y 8 b ailaaly gyt lugs Lol sl 039 (diio (235L b (slajg) I yide enslarily cute

L] 0dg L)")"L‘" )] )JuLuy)-’ ‘U-’)"-““-’ v/

1. www.tse.ir



] b)lows Al 2,92 AEX2 ‘L;lﬁ uli,,bd Yy

203 gVl g comndg iy Sy51 CS i A &iljg) Ceodd 835k Awogi Jbol ¥ g

&9 -/f0 Y \Y/¥ -0/ ¥/\ V¥ YV-/0 /¥ Y40
ook SN = E WA | WA vIY VY| s yay /. R
b -1 o[- /s -0/ Y/o YIA YA-/A \/§ SYY
RV .Y —/¥ /s Al VA YY/¥ FEV/A yyy .08
$Swls <V¥ —/ \SIY STA \1A3 Yo/0 ovEl¥ ovEE Y2\
Lo AL S RS G N 4 /A BERY /RS Y/o sOIv IR FIATE YYY-
ol <IYA ee | oYY | WY v/A VY| VA VAP s
Rt -IYY A A/ -y Y/A Y/ Ye/E VYV \EVE

Lo Va5 jboliae st Wload Jhawi baciesd fitud Jb) 4 olasl %

Ao ol xie

sboodil ) it «S)j Cute glaodjl (i faiies Cute (Sgr Gl 235k slais e (il plod Grizmen

Gl gyt glagluog 3L & am3 0 GLiS gy cpl e (Slgz Jlie 50> ©)le &l S5 ie
SiS palie (oolod ind oo Lt GuSTy & LS I il (0gd HL3T 4 CS 588l plow Cunid 4] 5 ]
CS i il gy 3 dpS s )bl &) dagr b Cal ' ConiS mjs 01ind LS pady 4 45 wited YU L
ol g ol jhline 1o Vs 53 (glol Jlai 5l e b b (ol it Jloy @i G 45 ok 5 )9

S o8 Cand Jloys i85l gy cpl (om

aS Canl ] ptee 4S5 0501 Dl dnlg Aoy 3939 905l sl 1y (odleiel BB anld (VAAYVAVA) Jod o oo
D (i dipgy Ly 5 dged oo e 9 Mgy Ly Coll e 2929 pas b sy 4 t8)LT il polie
a8 Lol 51 Lol taitans s g gyl g 150085 51 Jits las Mas &8 sl ] ADF sloygeil L 5
99Y93 3,509, 3l sglaie ks 25 blinl aoly Ay 90l plsl 53 tunls g pasiiio ool Ay By sl
oS Waodly (3 3¢yl pogdle b 48,5 o 00 dnly diiny 3939 y905] (sl (VAAY) oikan o (VAR+) o,
Anlgs s ol ddyy S99 s 8 ) pus Gy Jsb (S slaolel Ll (ul )3 sl anls g2y o)L

2 ggmoge ol amss (Sen Jgb (S5 slaygeil Sl eslisl ((g)lB Lo i 292 baulp )3 (So> ©)le 4 il

1. Leptokurtic distribution



ag oS 5 o o313l [ 5ie ¥y i 31 50l ol Cuned St £l b o1l

3 g et plasw sloodld 1> (615 ls Cunsls go8y o 45 Ll Sl sl o) ST & )5 CSg0 Smgy
L Sl 2929 oy 2 slp (VAMA) gy 5 SiLulSgd 5 (VARY) (g5 (sling)® o)l Cass slagygal
WSS o s  B0las pl8 a8 Gl iYWl 8 A plad &S M o i gult Ll 0l edliiwl dslg didy ) o
5 (1595 5 1ase 51 12ye ig) Lalls (Bolas pI8 51 i 5 Lo (Sqb el el (s S35 5 e el 52
S ol el (o 4 A S n o e ) e b 0Ll P15 ) a5 et g 5,0 Y
oold S8 Y i )3 s w8 e cnd (Al 33kt o5 1 &S 55,5 5 ploes candd oS
Iso Jl (20 oy &Sl S05)185 nmds (2DIS e 2929 Sy attands (33 IS iy ) Mind g e

(3L g5 1) 55y 3905 S

130995° U8 L Sl g oLl @ a8 (9051 £ Jga
2 o - i PR . K PVE| PR UIWC RN Y- 43 |
|305)>‘5,u>umlgwliwws;,5u5%,o,‘)y u*’;msr‘eﬁu-‘v O9)
Kk S a9
ye =i+ ayq + 0DU(Ts) + wDe(Tp) + Z cAy,_; + U,

i=1

(ADF s,l]) dsbas o5

) 949, b
e N e
20 3 i-\z-n
Tae 5l poye b dolas pl8 | =V/SA | —</o2¥ | +/ee¥" | AYN\YND | VI -Iyy —+/0A \ ol
oAls oolai plS | ¥/ | —ofe8T [-¥* AQ/y/vY YIV | -y A \l &9
oAls Bolas plS [ WA [ —/0) AN AVNNYY | VIEY | —eIvY AL ) ol
oAls oslas plS | —Y/VE o]+ oJN® /g YIYE | VY -V/AR s ok
e 5l poye b dolas pl8 | =V/AY | —e/eed | ofeeST | AVIVIYY | ¥/ER | IYE -Iyy L W
oAls oolas plS [ YAV | —ofed™ [ efeeq® L oanEYa | VY | o/eF AN ¥ 55l
oAl (Bolas | SVAR | —efees | efe¥T L AYEY | YA | T -v/-¥ ) L
oAl las pS | VN | —efeey | ofeYT L AVENE | VSR | /Ay A lal ¥ olyid
lae 5l poye b ool pl8 | =Y/08 | —e/eeq | o/eVT /NS | YRR | VY A Ta\s ) JRt

lioig ©ygods (55l s oo .l sl sty ()5l Sl (ig03l 5 (VIAY) J5b 5 (503 (D)o slizl 3929 (slogygasl ol s
FFAD 5l Bleyle G s Mo ydV e g 2oy oy prhaw j3 6yl le ks b 90510 ADF ojlel (Jlymu plie ol o0d dnwloee Waodls 5l
2o 05 ) maw jd Hboline iy 4w g % ¥V SF/FY

5958 o oy oL P58 1S b A o plos o ol Lt ol Ay (90l b Sl 4 g L
@B e Elpw @ 5385 (yp sl sl (oLl o6 S sla S 5l plej 3 pite uibly Al 4y ks
w55 0ge3l |y @l Bl deplows 5o sl F Ui )3 0ad pasetie Jae 35l 5l amy ol o3 Ll 3 mg) 00

| OAAT I J9J~> » L)?“)i u)‘ ("j-’L-’



y D)lows Al 8,92 ALY ‘Jlﬁ uliziad

500,000
350,000 -
250,000 -
150,000 -
100,000 -

50,000
35,000
25,000 4
15,000
10,000

5,000 -

800,000

400,000 -
280,000
200,000 |
120,000 -

80,000 -

40,000 -
28,000
20,000
12,000

8,000 -

4,000 -

4,000,000

2,000,000 -
1,400,000
1,000,000 -
600,000 -
400,000 +

200,000
140,000
100,000 -
60,000
40,000 -

20,000 -

400,000

200,000
140,000 4
100,000
60,000 -
40,000 -

20,000 -
14,000 4
10,000
6,000 -
4,000 -

2,000 -

J

400,000 -
fars — nori
200,000
160,000 -
120,000 |
100,000
80,000 |
60,000 |
40,000 |
20,000
W v | I " %
1394 1395 1396 1397 1398 1399 1400 1399 1400
400,000
parsan pars
200,000 -{
160,000 -
120,000
100,000
80,000
60,000
40,000
20,000 -
. . . . . . . mn L\ I n mn v 1 [} m L\
1393 1394 1395 1396 1397 1398 1399 1400 1398 1399 1400
200,000
shapdis i
P 140,000 tapiko
100,000 |
60,000
40,000 |
20,000 1
14,000 1
10,000
6,000 |
4,000
R A aa A L maaaa T o o 2,000~ T T T T T T
1393 1394 1305 1396 1397 1398 1399 1400 1394 1395 139 1397 1398 1399 1400
200,000 het
shapna 140,000 shetran
100,000 |
60,000
40,000 |
20,000
14,000 1
10,000 -{
6,000
4,000
2,000 - T T T T T T T T T T T T T T
. : . n L[} v 1 [} n " I n L[} " I ] n W2
1304 1395 1396 1397 1398 1399 1400 1397 1398 1399 1400
300,000 -
200,000 | shebandar
100,000 |
70,000 |
50,000
30,000 |
20,000 -
10,000 |
7,000
5,000 |
3,000 |
2,000 |
1,000 :
1394 1395 1396 1397 1398 1399 1400

YL g (comdg iy S y51 GLICS pd b Joad Cosd g Y S5

iVl g endopy S5 810 R plaws Cuagd (gl (Bolas p5 Jus c9) ARCH-LM (5051 s

oy Y paw pd di gy dod (gl ARCH (gla )3l 555 1500 €8 3l V> cjdind 5 Lo &S 3 90 jody &S dad o



an oS 5 o o313l [ 5ie ¥y i 31 50l ol Cuned St £l b o1l

392y sLinods cpl 9 5,5 b lacspw ol 1) 3b5 T slagslogs 2929 (licen @ly 13 290 3) CoaS4

sl 040

¥ g oadg iy Sy SLES g plow Cuond Sl gl S 0 g
ARCH-LM :yuily )lg Slwpli yg0 5]

ofes \Ya/y uv)lé
NEY Y/s SH9

e V/A obesb
e ALY ok
s \YaYA! O
e soly sl
Y -\ Lgped

oo YA/Y RS
" YIv JRU

Alis claasily :puo

Sy=Soill sl 1y E)lf Bl sl Jie 5,8 4=U|)'9) Cuoud g g )0 ARCH (sla 5l 5429 .05 |5 u.wa
sl 02d ()5S e )5 5 (V9)) @ slabe @l & i )3 A8 e a0l (loj b ke slagslug

=4S Culjbliae 803 ) a3 g Cute S BV g sl ) Jde 93 32 3 (B) by by e
slaJie o cul &b s oy ib)ly Cute o pd 0 Cile )l eIV a3l 5 Sy Cute dlail
8lisn olled |y ol oy cslogpilly 5 (SS1 03]l (b SIS (e s bl ol (535 Cun
(s Sy ¥ i (B) &5 5 (@) @ calpd emme @) st uibly Dolas 13 iomen (VAA- ¢ y550)
Mol 8 55 F ol 53 b ylogs g g w3 o L5 4 sl Sy ey 0)lol 2ol 4 435 b o5l 5 ol 695
Coasd (ix pl 9 a0, ll (gaiul)d aSl g (305305 Slwg S e a8 Cunline )l aecs (pl .ol Hlal
<l (B) @5 5 (@) &)l celrs ggame 3 (i g o]l @l Jallo 5 it cinids (S €855 ¥l plos
90 555 ol pliews b o3l (SS 5 5 ol 0l 025 S il 35 9 e by <S58 Y
o=l 90,8 dales eS8 aedil ke Cuowwdy Cuaud g Byl S bl Sl le; cuddSTL g cl

1. Merton



] D)lows Al 2,92 AEX2 c‘:"ue ul.@,saé’

ay

T B b sVl 5 oy iy S50 GBCS 10 plow Cuosd (2 (9051 T Jga

(V5)) 28 (ol fy Wslno
SRR A 70N | Y E /N7 [ YRR TR N ARV | RYRRTR N /) | VRS G V¥ | RYRRRR N VLYY | BT RR AN A w
AVEIVIRT | CAYEDNNT | NS W] | L ATIRINT | IYEINRT | SINTIYIYT | cDAT[WYE] a
INATINAST | IAYE[EL] | <IAT[AYD] | /AT [YASE] | cVAT[YEIY] | IATVEIN] | AIAVE AR/ ] I
SYNE (L) | MBI | I (Le ) | MY (DY) | SRR (S e) | oA (18) | JOA(108) | (@4 B =) Wlg o Ll
[N (+1R) [5Y (+I¥Y) <IVA (+/YV) MO (FINY) | I (caY) ME(2IY) oY (/YY) ARCH-LM {1}
WYIY (+/¥Y) N (/) VEIY (+1VF) AN (IEN) | WY ((INE) | BIE (+IA) W (+1Y5) LB-Q {12}
2loi (15)) 28 il fy Wolaa
—ISF =01 | = e INF[SNYIXT | =NIYF[AYIO] | =< /0" [=YIA] | -SVF[-AY] | = /f[=V/0] | = /8YF -] w
NYEIVIAL | YREVEIYT | GAYEIVEA] | NATIELE] | cNATVEIYT | SIATIYIY] | YRV ] Y
SNTAO] | NN =N AE] | LY [AS] | S XF[VIA] | =/ o¥[= /€] | -1y DR] a
SRET[VEID] | /AT AR/ ]| </AT[R/D] | /AR [¥0/a] | /AFT[IWYAIE]| AAVE[YY/A] | /207 [YYY/¥] J4
NN (1Y) | VY (1Y) Y (+1¥) BN (SIEY) | 1Y (I¥Y) | MY (-IVY) o (+IVY) ARCH-LM {1}
U (FY) | S (/50) | VER(0) | MR(-/Y) VOIA(+IY) | YIY (+/A0) | YA (+1¥Y) LB-Q{12}
LS (e 1,56 s 1,5 s s il

2oyd Ve g B ) pdaw ) jboline Cud i stk g s ok i Jloin] pdaw j5ly 30 dliel s Z o)le] adg S 50 slacl
dlis slaadly xis

45 Sl Jhline w03 ) a3 5 Cute 2l ) S e > 5B Y g (Y) o)liel colps bl 5

ol (293) o )b o plos 1 (B0 sl gluogs I it (%) (ite L3151 (36 slaglog ans oo (L5
Lol 3l o)l Lo Jae wimd o (L o 2235 o Culy oo L |y ot gloy90)] )5 slo o don
wlie jobody ilgi oo @) £98 oo <398 @S oll 2 3,105 3529 35 (Stapdgs JSudio 9 039 ARCH
3925 1)) led @5 Jio s 4 an g L ol jogde g )5 5lo plass Cansd )3 35290 slalgi L
ol Lol sg g g Lalls i ()l pac (sline 4 cpl 4 05 20b lnglog )3 o)liel 5 ok bl

)

S 5 ARd
1348 0 o Loy (Chnds 95 31 1IS) Lol pS o 51 g A LS MolS” plyas el il 3y iins (VAV) Lol

538 glaosls 3l ealiel b ol 18 ale o @Bly 13 .05 cpess (Su )b leMbl 1 oslitnl b lgs i 1y (ST o35b o



A Oly o2 5 (55 jlea o315de [ Wi Wlg py Cariuo 51 glgui 1olhew Cuond gy s gLl b (IS0

Obe ool ml S (oo s (Bolad pIS 003 5 cplows (slaciend g dl Cuwd (3le i 03] 4 Wil o0
Oz 3l gole pe 005 cplpls (sl 5L atsdS laodly soled BuiS uSsio (g)l> (sba o]y Ciaud a8 dad o
by o i ool b ol a8 5l o o plows YL osasas ( Jlo 5L Glosl il aaless dlul (glosly asgasee
Loy Laogs g (2lylS Ugio g3 cplplis sl olyan 65515k 5 3 oy s Lnlaogs &8 o 3
5 gy i 8 5 A plows Cuad imd oIS b (ol p5 Ay g0l cllio pl B 5 LSS
Ol <8358 ) sy iy <8 30 5 &ilg) uasd CleMbl I jelate (s gy o5 bl @yl eysr YL
S99 oy GRIJEN (polul o8 jaied g o)l il LBVl CS B Y (pizmen 5 9SO g el (o)l
L Jod o (500 anlg &y (slayg05] Cnss A po p3 ¢ Solas pl5 dus b 905l (slp b odlatul cdilons Jyiss
o (sl (VARY) o)l 5 Sogsnj (o kbl sl L oy Aty (903l e 5 (VA+) (e 5 99Y 53 5,5
9 L 05nls omls colu)ly ()99 <38 7 858 A ples Sl 4 b (LS ol (e85 el <838 A (pl el
Ly (93Las pLS e hid g med ool S8 38 ¥ 5 (339 9 1o Sl o0 ci9) alls (ol oI5 31 ol
S o Saym Man Jl U2 pe

A 485 0y 2l @) 5 (V9)) @B e jleplows cunsd (Gl 535 9 S658 (swip lp ashl
T 2 5 o S8, 5V 1 il @) Ja0 93 50 13 (B) (b eilily s o il Gl 5l ol laazily
sladSs i as ol i Wlg )lel guli cpioren )15 YD 033l § Sy cato dayly &8 ol Hbline 2o )Y
oo 5 il G LS slimads 48 ol )l SIS oK 5 osl ety ol <53 ¥ 53 balogs
g sl 4By G 1S 9 cpl Sl eoloj CudSTL g 039 (Bge (b g el (sl ST o3l oS g
M2ygp hanis (B SIS 35 Y (ol plamw Cad (i pl 9 90,5 (o)l 398 Ddesily (1SSl Cannndy Cnd
3y () (e LS5l (o8 laglog CS R Y a0 &5 WS o plo 2led @) JSe @S (iored (Cand
el (093] e )l gaw plos 5l (236 slaglog

e 55 Ll il 5y 5505 (63105 L g g el 3 ity plosl ol sy b e ol gl
S slnyasls §) pmmen g o5 ,Sasy 3 (VAY) (ylillyd 5 lewlie Alio w5ke coldllae 5y 48 ol
o=l a8 2o, S sla il Glpl oygr chemd G (L) Sl et @lis ) ) (s 5 dlale o Jad
cSyn 8l as o Gl pols adlie ol 53 e 0086l jeS zuls 5 Al Al ol yor 4 xeesd sllad WlgT o
ooyl Caxiwo Ll 51 a8 Cul b o pl ciiaa ST 8,8 Y 9 ) 8105 ¥ ploas Cuasd ¢ oy yis
g S S8l & Moo (o ooy Caxio JS (6l DU L LI g0 a0 (2L
Al Cawd

ol o3l gomen (alse 4 (St & cusl 039) paBlite ilises Sldllas )3 plow Il (2L (b)) @l
2 Pl 53l LB sl Galske Y5 )l @Melre slyb g poe (3Loalil lil (Sa)lss (Slos Malas



] D)LMS Al 8,92 ALY ‘Jlﬁ‘-’&a-s-’ﬁ a4

woSlle o> 3l Chunis Coles whns sladls 4 ol o dlon o) 5l a8l s ol Calisee Clalllas
SYlae olod gl L oplpli cconl 03,9] camdas |y LG o 1,15 ny cdoesis £99 93 o cllio oyl ol &8 bl )
S sl dlde cpl s g)digy ocudgae b bl (5l caiedgw IS i Oldllas .l gupd 048 940
Sladlae ol 0 aSol ped 0,8 ascin Iy Bolal pLS g5 e 0 3,00 90 (pl SKeSay (x8ly 1> .Cuwl o
My plow slacod By lym 45 laieS 4 il ouds odliinl ¢S s SS&ay 5 5 SV b Sloj (slaoygd
L eom! o 0938l oy lais gy caenl jld,y Slulids glp SYsb Jloj 0ygd cCuwl 0340 0313 ¥o v v dgus lialie
s glalled 1 asly o o gl asls b S jadls cbay oolyal s b plow Cuodd 1 ooliiul
DS o By byl Bl clas g 00g meess glad I a0 4 (ol gla)lidy lwlid A8 (Sl s
G925 359, 3l dlde ol 55 coplplo WS i b ylogs Jdsa Kl o o Su,b slaodly (g  Solas caSul pow
Lgd S b lwgt ol (gba 31 Bl ouds odliinl 55 7 )8 sla Joo anlg a
S B985 g I3l 53 i Sl 9 ) be e a1 33N Wil e LIS S il oS sl (3
Oil38l sliwly 5o cplply e e (golaibdl dawgl g by 4 Colod 50 g 0 dilo yuw anasd Aol)8 ey Cuw g
doogs WS ISl L Lal 1y 5 slas 3l il JliS Culon 344 0 duogi cslop Hl5L 10 5L LIS oy <S> L
el Ly plow Cuadd S (gl 5o 9 Blad ()55l sboul am fcwnl L sl ylid o sy Mol s
Wlod i s 3y by 5Ly leMbl o 0551 oS aisid olacudgizne cpl dles jl lus w9 lwgs
2 D oo wgwme I3k dlaidl ond adply ool jl a5 Cunl Coldy 31945 g (gygwd (£)I5 e pie (pgd duogs
@D 5 WS o SLld oS e Cunsd (S 4 5L )3 pitane B i 9 LA g adye g5l B0k &l
5 B )0 39590 OleMbl olos (lidl o wlSsl .ol Jl5L jo cudlad yioli8l pomw duogs ol dales yiul3el ],
(S s CewaSle sl gLyl b ppo ol 2 0 03 poui p sl o 5L Lol (slad S 5l lacuasd pusrs S
Ol (1355 39300 5 (ilplaes 5 (lite (m @Blie Sl (k) Jolus 4 52,3 ol loplews @lia | coles jslaiae

Do oo ol yd S by dlud

F W

wloyu 5k 2 byl sty s (MWWAY) s cooblpdlo g dosmo ¢ )5 Sluws (b1 (g5l €255 0djtes]
.Y/\ —\ ‘(\V)C) chW/J)ZwJ.La u[a&}o" 40[«&49 'L)I)J‘ ).)

9 yogy Ly ,ild selgd 205l duslie g yilid acled &)1 L(VWAY) uuodlie ( Sl (Bolo 5 Lo pede o JSay oMl

1. Shamshir and Mustafa



Yoo Ol 5 (S lon 03134k [Vl g iy Cunion 31 (5309ad pligs Caosd St el b IS

Ol . 598 4o 9 hund g 13 Gl e Bl Lsgr (2B oy (ITA) Cuns DL S e g LS Jlae VB

Pl Caid Mg (s O (Soban (igd p e e ©pu8 oy (V) Lo jes syl 9 s <5y
FYY= 5 (FIVE Mo clicio g ol Bl o

siutaglgl 5 hnd a3 ol ) Ble Ghol Uog @D (s (W) G c(sygaie g 390500 39205 JLld
Q8 VN (SYNY - oMl 3,555,) (oolais] doliingy dolilias o] 5 350 Jolge

5 il dolilas . ily)ly o g3l 39y & st il SEMBT (AL (s r (VWAY) L5 395505 5 (aae €3 orks
DAY (VA sy

LS 5l by (s 5l gl g 3 s aw (2L b JiloS (VWAY) o e ey lidllgd 9 dllje (plulis
NOF <YYY (SO (ooleatil cloceulo 5 Lo tagy dolilnd

Comnd szl 51 oolizel b ploes cuosd it Sl oyt (VYRY) mpe ey aillsd 5 uime e ylai llse lomlis

MANN (PR pplecs 5 (ol (slop gy -I305 e Bhgl gt > (L £ 5 (bl
l_g ul)—@ﬁ )‘.)l_e‘v é‘)ﬁ‘ 15T S) SIgh L@.)La.a; ralf M)S =3 (\\“ﬂ\) doguaro ‘dwl 9 uLoS)J ﬂj&ﬂ fd-\ob] ra‘).g(w ‘L?LB
AN VAN il 5 oyl (lo sy i)y S 903] g2 (oo (63,509,

(Il ol gz o)l ool g sl clalyy)d 5L LS 5 ol (V) e e lhold g duma o o
YOY-YYR (Y)Y

Olys Pl wysr (2L (loginS 9 legin mly 99 0 s ol 4usy8 )y (MTA0) jrol Lo b ¢ iy (00l
AYAVEY (WYE  eola] elacaslo 5 b jimgs aokilad

bl g 3l (255 Aalgd tamng Sl 5 laslil > SIS (VWAR) dizg) (g ymai g Lo yede (6, Kue R ¢ JiSu)g
ARV AR ‘(;'Y)\V :u.w)g[u.&} (’()Lblw.} L;Lbu‘“")):’ ul){) )IDLQ).

References

Abasian, E. & Zolfagari, M. (2013). The weak level efficiency dynamic analysis in Tehran
Stock Exchange by Kalman filter, Quarterly Journal of Economic Research and Palicy,
21(65), 231-254. (in Persian)



Y 0 lons ¥ 5y93 VE+ Y ( Jlo Ooligioss Ve

Abasian, E., Nazari, M. & Zolfagari, M. (2012). The stock price predictability Investigation by
using variance ratio and random walk tests in Tehran Stock Exchange. Quarterly Journal
of Accounting and Auditing Reviews, 19(4), 101-118. (in Persian)

Ahmad, A. H., Harvey, D. |., & Pentecogt, E. J. (2011). Exchange rate regime verification: An
alternative method of testing for regime changes. Economics Letters, 113(1), 96-98.

Ahmadzade, A., Yavari, K., Eisaei-Tafreshi, M. & Salehabadi, A. (2014). An analysis of the
stock market efficiency evaluating methods in Iran. Quarterly Journal of Economic
Modeling Research, 5(17), 1-28. (in Persian)

Becker, R., Lee, J. & Gup, B. (2012). An empirical analysis of mean reversion of the S& P 500's
P/E ratios. Journal of Economics and Finance, 36, 675—-690.

Bose, N. (2005). Endogenous growth and the emergence of equity finance. Journal of
Development Economics, 77(1), 173-188.

Campisi, G., Muzzidli, S. & De Baets, B. (2023). A comparison of machine learning methods
for predicting the direction of the us stock market on the basis of volatility indices.
International Journal of Forecasting. https.//doi.org/10.1016/].ijforecast.2023.07.002

Caner, M. & Hansen, B. E. (2001). Threshold autoregression with a unit root. Econometrica,
69(6), 1555-1596.

Chaudhuri, K., & Wu, Y. (2003). Random walk versus breaking trend in stock prices: Evidence
from emerging markets. Journal of Banking & Finance, 27, 575-592.

Choudhry, T. (1997). Stochastic trends in stock prices: Evidence from Latin American markets.
Journal of Macroeconomics, 19, 285-304.

Daniali-Dehhoz, M. & Mansori, H. (2012). Investigating of the Tehran Stock Exchange
efficiency in weak level and its affecting factors prioritizing. Quarterly Journal of
Economic Research (Islamic-Iranian Approach), 12(47), 71-96. (in Persian)

Didlo, O. K., Mendy, P. & Burlea-Schiopoiu, A. (2021). A method to test weak-form market
efficiency from sectoral indices of the WAEMU stock exchange: a wavelet analysis.
Heliyon, 7(1), e05858.

Dickey, D. A. & Fuller, W. (1979). Distribution of the estimators in autoregressive time series
with aunit root. Journal of the American Statistical Association, 74, 427-431.

Dickey, D. A. & Fuller, W. (1981). Likelihood ratio statistics for autoregressive time series with
aunit root. Econometrica, 49, 1057-1082.

Dolado, J. J., Jenkinson, T. & Sosvilla-Rivero, S. (1990). Cointegration and unit roots. Journal
of economic surveys, 4(3), 249-273.

Durusu-Ciftci, D., Ispir, M. S. & Kok, D. (2019). Do stock markets follow a random walk? New
evidence for an old question. International Review of Economics & Finance, 64, 165-175.

Enders, W. (2008). Applied econometric time series. John Wiley & Sons.



Yy 1 S0b 5 5 o 0313l | ir¥lyg,ts oo 1 (538155 folges Caosd utistes el b !

Edlami-Bidgoali, Q. & Sadeqi-Batani, A. (2004). The filter rules Presentation and the of the filter
rules efficiency comparison by the purchase and maintenance method. Quarterly Journal
of Financial Research, 18, 3-26. (in Persian)

Falahpour, S., Asgarizade, E. & Farahani, A. (2012). of Tehran Stock Exchange sub-sectors
weak level efficiency test, Quarterly Journal of Stock Exchange, 5(17), 5-22. (in Persian)

Fama, E. F. (1970). Efficient capital markets: A review of theory and empirical work. The
Journal of Finance, 25, 383-417.

Fatahi, S., Ahmadi, A. & Torkamanahmadi, M. (2012). The random walk hypothesis
Investigation by variance ratio test approach in Tehran Stock Exchange. Quarterly
Journal of Accounting and Auditing Reviews, 19(3), 79-98. (in Persian)

Fathi, S. & Fazelian, Z. (2022). A Meta-Analysis of the Efficiency of Options Market and the
Arbitrage Strategies. Financial Research Journal, 24(3), 329-352. (in Persian)

Gil-Alana, L. A., Infante, J. & Martin-Vamayor, M. A. (2023). Persistence and long run co-
movements across stock market prices. The Quarterly Review of Economics and Finance,
89, 347-357.

Gumus,, F. B. & Zeren, F. (2014). Analyzing the efficient market hypothesis with the fourier
unit root tests: Evidence from G-20 countries, Economic Horizons, 16(3), 219-230.

Hamid, K., Suleman, M. T., Shah, S. Z. A. & Akash, R. S. I. (2010). Testing the weak form of
efficient market hypothesis: Empirical evidence from Asia-Pacific markets. Financ.
Econ., 58, 121-133.

Hamilton, J. (1994). Time series econometrics. Princeton University Press.

Heidari, M. & Amiri, H. (2022). Inspecting the Predictive Power of Artificial Intelligence
Models in Predicting the Stock Price Trend in Tehran Stock Exchange. Financial
Research Journal, 24(4), 602-623. (in Persian)

Im, K. S, Pesaran, M. H. & Shin, Y. (2003). Testing for unit roots in heterogeneous
panels. Journal of econometrics, 115(1), 53-74.

Kawakatsu, K. & Morey, M. R. (1999). An empirical examination of financial liberalization and
the efficiency of the emerging market stock prices. Journal of Financial Research, 22,
358411.

Kendal, M. (1953). The analysis of economic time-series-part 1: Prices. Journal of the Royal
Satistical Society, 116(1), 11-25.

Lee, J & Strazicich, M. C. (2003). Minimum Lagrange multiplier unit root test with two
structural breaks. The Review of Economics and Satistics, 85, 1082—1089.

Lu, Y. C, Chang, T., Hung, K. & Liu, W. C. (2010). Mean reversion in G-7 stock prices:
Further evidence from a panel stationary test with multiple structural breaks. Mathematics
and Computers in Smulation, 80, 2019-2025.

Lumsdaine, R.L. & Papell, D.H. (1997). Multiple trend breaks and the unit-root hypothesis.
Review of economics and Satistics, 79(2), 212-218.



Y 0 lons ¥ 5y93 VE+ Y ( Jlo Ooligioss yoy

Mauro, P. (2003). Stock returns and output growth in emerging and advanced economies.
Journal of Development Economics, 71(1), 129-153.

Merton, R.C. (1980). On estimating the expected return on the market: An exploratory
investigation. Journal of financial economics, 8(4), 323-361.

Moghaddam, M. & Li, Y. (2017). Searching for the P/E Mean Reversion Affinity &*An
Application of the Flexible Fourier Approximation. The Journal of Business Inquiry,
16(2), 102-111.

Nademi, Y. & Sadlem, A. (2016). The weak efficiency hypothesis Investigation of in high-
volatility and low-volatility regimes of Tehran Stock Exchange's returns, Quarterly
Journal of Economic Research and Policy, 24(77), 139-162. (in Persian)

Narayan, P. K. & Narayan, S. (2007). Mean reversion in stock prices. new evidence from panel
unit root tests. Sudies in Economics and Finance, 24, 233-244.

Narayan, P. K. & Smyth, R. (2005). Are OECD stock prices characterized by a random walk?
Evidence from sequential trend break and panel data models. Applied Financial
Economics, 15, 547-556.

Narayan, P. K. & Smyth, R. (2007). Mean reversion versus random walk in G7 stock prices
evidence from multiple trend break unit root tests. Journal of International Financial
Markets, Institutions and Money, 17, 152—166.

Narayan, P. K. (2005). Are the Australian and New Zealand stock prices nonlinear with a unit
root? Applied Economics, 37, 2161-2166.

Narayan, P. K. (2006). The behavior of US stock prices: Evidence from a threshold
autoregressive model. Mathematics and Computersin Smulation, 71, 103-108.

Narayan, P. K. (2008). Do shocks to G7 stock prices have a permanent effect? Evidence from
panel unit root tests with structural change. Mathematics and Computers in Smulation,
77, 369-373.

Nartea, G. V., Vaera, H. G. A. & Vaera, M. L. G. (2021). Mean reversion in Asia-Pacific stock
prices. New evidence from quantile unit root tests. International Review of Economics &
Finance, 73, 214-230.

Norbakhsh, A., Asgari, Q. & Nasiri, R. (2010). Efficiency in developing markets: empirical
evidence from Tehran Stock Exchange, Quarterly Journal of Accounting and Auditing
Reviews, 17(62), 103-116. (in Persian)

Perron, P. (1989). The great crash, the oil price shock, and the unit root hypothesis.
Econometrica, 57, 1361-1401.

Perron, P. (1997). Further evidence on breaking trend functions in macroeconomic variables.
Journal of econometrics, 80(2), 355-385.

Phengpis, C. (2006). Market efficiency and cointegration of spot exchange rates during periods
of economic turmoil: Another look at European and Asian currency crises. Journal of
Economics and Business, 58(4), 323-342.



¥ Ol 5 (S lon 03134k [Vl g iy Cunion 31 (5309ad pligs Caosd St el b IS

Salimifar, M. & Shirzor, Z. (2010). The stock market information efficiency Investigation by
the variance ratio test method. Quarterly Journal of Knowledge and Development,
18(31), 29-59. (in Persian)

Seif, S., Jamshidinavid, B., Ghanbari, M., & Esmaeilpour, M. (2021). Predicting Stock Market

Trends of Iran Using Elliott Wave Oscillation and Relative Strength Index. Financial
Research Journal, 23(1), 134-157. (in Persian)

Shamshir, M. & Mustafa, K. (2014). Efficiency in stock markets:. a review of literature.
International Journal of Economics, Commerce and Management, 2(12), 1-21.

Sharma, J. L. & Kennedy, R. E. (1977). A comparative analysis of stock price behavior on the
Bombay, London, and New Y ork stock exchanges. Journal of Financial and Quantitative
Analysis, 12(3), 391-413.

Talaneh, A. & Hejrankeshrad, H. (2011). Investigating of the Tehran Stock Exchange efficiency
in weak and semi-strong levels. Quarterly Journal of Accounting and Auditing Research,
3(12), 27-41. (in Persian)

Vogelsang, T. J. & Perron, P. (1998). Additional tests for a unit root alowing for a break in the
trend function at an unknown time. International economic review, 1073-1100.

Wang, J., Zhang, D. & Zhang, J. (2015). Mean reversion in stock prices of seven Asian stock
markets: Unit root test and stationary tests with Fourier functions. International Review of
Economics & Finance, 37, 157-164.

Worthington, A. C. & Higgs, H. (2004). Random walks and market efficiency in European
equity markets. The Glaobal Journal of Finance and Economics, 1, 59-78.

Zebende, G. F.,, Dias, R. S. & de Aguiar, L. C. (2022). Stock market efficiency: An intraday
case of study about the G-20 group. Heliyon, 8(1).

Zivot, E. & Andrews, D. W. K. (1992). Further evidence on the great crash, the oil-price shock,
and the unit-root hypothesis. Journal of Business & Economic Satistics, 10, 251-270.





