T AL.,
T R4,

Journal of

TANMIYAT AL-

RAFIDAIN

(TANRA)
A scientific, quarterly, international,
open access, and peer-reviewed journal

Vol. 42, No. 138
June 2023

© University of Mosul |
College of Administration and
Economics, Mosul, Irag.

o

TANRA retain the copyright of
published articles, which is released
under a “Creative Commons Attribution
License for CC-BY-4.0” enabling the
unrestricted use, distribution, and
reproduction of an article in any
medium, provided that the original
work is properly cited.

Citation: Hussein, Zahraa Abdul
Jabbar Majeed, AL.lraqi, Bashar
Ahmed (2023). “Estimation and
Analysis of the Required Rate of
Return According to the Five-
Factor Model Fama & French in
the Iragi Stock Exchange for the
Period 2005-2021”. TANMIYAT
AL-RAFIDAIN,

42 (138), 24- 47,
https://doi.org/10.33899/tanra.20
22.135484.1228

P-1SSN: 1609-591X
e-1SSN: 2664-276X
tanmiyat.mosuljournals.com

Research Paper

Estimation And Analysis Of The Required Rate Of Return
According To The Five-Factor Model Fama & French In The
Iraqgi Stock Exchange For The Period 2005-2021

Zahraa A. M. Hussein!, Bashar A. AL. lragi?

&2yniversity of Mosul - College of Administration and Economics / Department of
Financial and Banking Sciences / Iraq

Corresponding author: Zahraa AbdulJabbar M. Hussein, University of Mosul-

College of Administration and Economics /
Department of Financial and Banking Sciences — Iraq
zahraa.20bap310@student.uomosul.edu.iq

DOI: https://doi.org/10.33899/tanra.2022.135484.1228

Article History: Received: 24/8/2022; Revised: 9/9/2022; Accepted: 22/9/2022;
Published: 1/6/2023.
Abstract
The research aims to provide a comprehensive and clear picture of the
theoretical and philosophical foundations of the Fama & French 5F model,
through which the factors and variables that can exert an effective influence
in estimating and analyzing the required rate of return and the mechanism of
their interaction are diagnosed, followed by foreseeing an objective empirical
model capable of determining the nature«value and direction of this effect in
a sample of companies listed on the Iraq Stock Exchange for the period
(2005-2021) and according to the Panal Data, quarterly, By adopting the
methodology of what is known as the Autoregressive Distributed Lag (ARDL)
model, which explains the nature of the effect in the short-term (error
correction model) as well as the long-term, in addition to what it includes
from standard diagnostic tests such as the autocorrelation test for residuals,
and the test for the instability of variance , as well as conducting the model
stability test (structural stability of the estimated parameters) and the
cumulative sum of residuals test (CUSUM).
The research reached the possibility of the Fama & French five-factor model
by adding risk factors to the traditional model (CAPM) for pricing capital
assets represented by (beta factor, volume factor, book value factor to market
value < profitability factor and investment factor) to explain the changes in the
required rate of return, where the size factor, the book value factor to the
market value« the profitability factor exercised a positive impact on the
required rate of return in the study sample companies, while the investment
factor exerted a negative impact on them.
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(Alquist & Moskowitz,2018,1-30),:4:5Y) cilshall JMA e French
(Githaigacet.al.2022:1-16)
Ay Luall (334 45,4 paa clea )
Goall 8 pgall ¥ agul) sie = MVC 3yl 4850l daidl
Rpaaall 5,8 i€ 3550 A8 sl Akl g Ry aaal) S il ) clSHa) Cags LY
sl aaall G Bpaal) AN ) ASHEN A8 sud) Aadll Uy Ro anal) Spial) <A Caiss LY
Rep oSl anall Cus $piaiall lSHAll <Ry
Dvall aanll Gua 5l GlE) Y ASEN ddgall Aol Wy Ry, aaaldl 5yl Gl Cas L€
Rpp 28l paad) Cus 508l ISl <Ry
Y Aaall Gy ACad) Jabladd) (p Gadll slagl DS (e paall dale s 0
SMB = Rss + Rsb/2 _ Rps + Rbb/2
10 Gas
UGN agall) cld Bilaal) Allge g anall 3puS ClHED agul) i Bilaal) Silse o AN :SMB
aaal) Jale Jiaig caaall Briall
all aaall Gus Baall SN gl cld Aaiad) dle iR
oSl aaal) Gi spial) GISGED agad <) ddaisal Nile iR,
pial) aaall Gus 5l GIKGE agad @ ddaiadl Nile Ry
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nSU sl G 5l AN agud 53 ddaiadl) ile :Ry,

Fama & French z3sel Wy cawssg ((HML) deidll dlaias Sile o sy tdasdl) Jale .
(Bahraini,et.al.,2021,839-847) :4a¥) clghall DA (e
AV Al Gukt DA (e 3580 Lad Claa L)
ageall 4 idal) Lasal
ol A8 gal) A2l
Lol dndtiye \Spig A8 gual) Ll ) 2ol Agil) ol iy R; Aeil) dumidia ) S8l s LY
Ry,
Lmidiall GISHEN L) A gndl dall ) & jiaal) dadl) sl Gy R) Aal) Lmidiall cilSpal) Cabes LY
Ry, dadiye 3l Gua dimidiall ISl ¢ Ry dcatdie Ladll Gus cAadl)
daityal) IGEN ) Ldged) Aol ) Aol Aol Lol Gy R), el daiiyell ASHal Ciioay L€
Rpp dakie el Cus cdaiipall QAN ¢ Ry daidic el Cus cdaidl
Gy Ll W, AKa) Bilad) ou Godll ol DA e dedll dele les
(Yang,et.al.,2017,1307-1319)

= Adsedl dail ) o jal) daill Ao

HML = Rut th/z _Ru + th/z
10 Cus
CISEN agudy) b Jadlad) Slge g Aol dadipe lSHAN aguY) b Lailadll dlse (o A HML
el Jale Jidig ¢ dasdll diapiidll
Aaidie Adgad) dadll ) dpdal) dadl) Cun (dendl) daddiadl il ddaisdl Nile 1Ry,
cAxkiye Adgud) daall ) dpdal) dasall Cun cdandl) diaddiadl Sl ddaisdl Nile 1Ry
Aaiiie Lsall dadll ) A5l dedl) Cus cAadl) dafyall IGAN Aliad) Sl Rpy
adiye A gad) dadll ) L dal) dedl) Cus el dadiyall ISl dlatadl) Nl Ry

Fama & French z3sa g caunss ((RMW) daayll daine Sile o e iy :dagll Jale &
(Koroleva,et.al.,2021,1-19): b LS

Jaal Lila
————— = A8l Ga e diladl Jans
ALl 3a
dadipe Q)5 ASl 3a Ao dladl Jandd Wiy R, 4]l Amtdie QIS4 ) Gl Caian LY

Ry ds)ll
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n )l Acaiiial) AN ) ASk) 3a e il Jedd Gy Ry, doss )l caidial) oS0 Caioss Y
Ry Aadipe Aol Ca doal) daidiall @ISHaly ¢ Ry, daaidie Lall Caa
L]l Zadtiyall SASaN ) ASLY 3a o xlall Janal g Ry, dusa )l dndtipal) Sl Chyiaas L€
Ry Aniiye Lnll Gy Bml) Ayl Sl ¢ Ry dcaiin dingyl)
(Fama & as¥) Zapall Gy A<ad) Bblad) o Gl dlay) DA e dosayl) dale Gl .0
French,et.al.,2017,441-463)
RMW = Ryw + Rwr/z _ Ry + Rr,ﬁ/2

ol G
GIGEN agal 3 Ladlaall sse s Aol Aadipe GIGAEN agud iy Lilad) Nlse o Gl :RMW
Aoayl) dale g cdosa )l aiaial)
coaidie AL e e Sl Jare Gun cdall Aagiiall ISHEN agud il Aaead) Sile (R,
caiiye RS B o dilad) Jaes Cus o)) dniiial) GlSHAN agd ) Agad) dile iR,
coaidie AL e e sl Jare Cun clon )l Aaipall S3aN agad ld Aaiad) Sle R,
ceipe LEL g o dilal) Jaes Cus Doayl) dnityal) lSHEN aged ) Adatadll dile iR,
oo Fama & French z3saly Wy cawang ¢ lain) ddatas Sle e e il s L) e .z
(Dirkx & Peter,2020,661-684) :a:y¥) cifghall PDla
A0V Aapall Gy 45580 L) ilea L)

= Clasagall b Lénadl saill Jaea
bl &) 8 il gagall £ 5ana )

CilSHds Slasagall b Ll gaill Jaaal Uy Ry Hleinl) daidia GilS)Ha ) il G .Y
R, i) daiiye
Aaiiie SN ) lasmsall b LDl saill Jaedd Wy Ry Slein) daiiial) lS)al) Cagiss Y
Rac gie L) om L) daiiio IGAEN ¢ Ry, oaidie HldiuY) cua jlénay)
Aaitpal) SISHAN ) Slassall & SO sl Janal Gy Ry HLi ) dayall SN o . 8
Ree Axitiye Sléinal) Gua Hlénu) daiiyall @lS,alls ¢ Ry omidie Sleéial) Gua i)
AN Al Ty A Ladlaall c Bedl slag) DA e Sl dale Glas .0
cMA = Raa * Rac/2 _Rea + Rcc/z
ol s
Al agad @3 Labladd) Ssey L) dadipe GISHEN agud @l Liladll Silse o Gl :CMA
i) Jale i ¢ L) daadaial)
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coaiiie Clagagall 8 SO sl Jane Cun o liinY) daiiial) ISl Asiad) Sle 1Ry,
Ldiye Slasasall & L sal) Jaee Gua LY Laiiid) @lSall i) sle iR,
cpatdie Dlagasall (B LU salll Jare Cus L) dadipall GISALT Al Sile R,
ey Glasasal (A LI saill Jaee das QLAWY daiipall GG AL ddaiadll ile iR,
. (Roy & Shijin,2020,2020,1-4)«(Xia0,2022,79-101)
il Adliag il zigast) paats :Lulh
dapad) ISyall e due & Fama & French 5F z3sal Gy cuglladd) silall Jaes alaty ol
slie) 5 clgat sl Gandl gyl L) Ay o(YoY V=Y 4 0) Badll A Gh Gl (o B
(ARDL) o) sltaidll I3 o adyl #3sail dngia
: b WSy (Autoregressive Distributed Lag)
el lajglas axes «Jg¥1 Gl agan e AphEaYL Gl caial Al dedludl anal D
D) dangie aladials Fpaaal) Cinll e G S adall JalSall lLas) dag yd b g S ¢ SBI (3l
<waiia) Panal Data by o) .Pesaran et al. (2011) 4ea8 o3 ARDL 4iojll clgaall 50
ARDL g5 cilaalid daine TA cialy Al Lidlaall crendinly chilaal) ol
leal) Clasagall s z3sa dibailly Calls Chua® i A gl AulSa) slat A
& Aslall i) bkl daesll dedlad) 4)baay Phillips Perron (PP) las) slae) 5 «CAPM
Ot Ay ¢(Y) saad) b aails camyal ) (V) JSAN 8 Al agunsl) Lgininy LSy Bpkall o 3Lail
Jele (RI ;L) Alainall Cigllaal) ilal) Jane) cilyiall poend Lilian!) Lgunall sl o DS (e
L Geas (CMA LN Jele « RMW dss)ll Jele « HMLAo@! (ele « SMB 3Sal) aaa
Sl an dgas elgu (sl die AilasV) Lgugies 0.05) dad j5lat o Y Prob. ad lgise
il s o] G RMF Goadl Jhlie sdle i sliffials - Lagis sl (Jia) oladly b 3a 3505 o
Prob. 3 ded jolam o 3 clagisn o) ey oladly Culd ax 3gngey Culd ax 3gasss Jo¥I Gl 2 V)
LA 1 die v,e0 ]l als
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EViews 10 gabin gzt o slac¥l cfialll slac] (e 1 jadl)
dpal) cfpatial duiajll Jedlaad) ciliby 4y aiay Phillips-Perron (PP) JLad gl (Y) Jgaad

Level First Difference
variaples None Intercept I-Ir-wrtirllgei None Intercept I-I;lt[ir;geﬁct
RI -10.9084  [-10.8652  |-10.7963
Prob.) (0.0000)  ((0.0000) |(0.0000)

RMF -0.84663  [-2.11623  |-3.14782 -7.39930  [-7.37956 |-7.3001
(Prob.) (0.3455)  ((0.2391)  |(0.1040) (0.0000)  ((0.0000) ((0.0000)
SMB -10.1989  [-10.2833  |-10.5346
(Prob.) (0.0000)  ((0.0000)  |(0.0000)
HML -7.45527 |-7.82290  |-7.82826
(Prob.) (0.0000)  ((0.0000) |(0.0000)
RMW -7.83618 [-8.09212  |-8.23071
(Prob.) (0.0000)  ((0.0000) |(0.0000)
CMA -4.15865 |-4.17526  |-3.93138
(Prob.) (0.0001)  [(0.0015)  |(0.0159)

. Eviews 10 galin cila i o slaeVU pdiall) dae) (et jaadle

Jil 51 (5%) disieall (s5ie ic (PP.) ,LiaY (P-Values) dusieall cibgiced) s (ulgdY) (s ali V1 e

Eviews 10z ge=Automatic selection of maximum lags ) slowyl eUai¥) 558 slaicl e
SMBaaall dale) dliiuaal) cyaaiall ¢ A8 it AN (LAGS) (i) elady) il ase yaail

Ailall Jaras e el il usially (CMA L) dale « RMW Zia)ll dale ¢ HM LA ile

Akaike ) e slael & o(RI) duhall die £hal) GlSEN agad (g daisall Lyl ddaiaall slladl)
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zisal o SH cels Al oY) JSAU 8 anils sl g3l cInformation Criterion (AIC
sl 53 0oy Cus (Y6)) On ey alas Al Galad e 3 diajl) clgadll S laasy)
Al Syiall (16F) 5 ol unall (V) 5 el

il (daY) Absh )l A dlnsdl JolSill Gbe axe ol Glbe (e B Caagsy
CMA L) dale (RMW dasyll ele ¢HML daidll Jale (<SMB aaall Jaley dbiciall dysaagill
due Ad)ell GAGAD agal (o Ll Lyl Adaiaall Cslhaal) Slall Jarer Jidiall adieal) uiially
«(RI) dud )
(AIC) Jbaal iy el slay) i sse jLaa) :(Y) Jeal

Akaike Information Criteria (top 20 models)
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(EViews 10) galiy gt A 2wa¥h cpfialll slac) e jdaal)
Gl e leo(T) dsaall 8 dayaall anils @St g3 (Bound Test) asaall jlas) slael
Gs—inaa dice(RI) adinadl juaially Linscagill il paaial) o adad) Jalsal)
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£ asail Cipiia Gu djidall Jalsill (Bound Test)agaall jlad) ailds :(¥) Jeaa
Fama &French 5F

ARDL Bounds Test

Dependent Variable: D(RI)

Selected Model: ARDL (1¢ 1¢ 1< 3¢ 3)
Case 2: Restricted Constant & No Trend

Sample: 2005Q1 2021Q4
Included observations: 65

F-statistic | 71.44035 Sign. CritiCl%I gg&%?ounds 11 Bounds
K 4 10% 2.2 3.09
5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37

(Eviews 10) galiy gt ) 2lial odialll slae] (e 1 jaal)
ginall (o (ggiaal) 138 die Llell dajal) dg0all dguaddl F dad cijglad ¢ua <0.05 Ligins
Ahll hstia G JaY) dlish 45 ke 35a9 (e 4o JI0 Lag cdbinl) Aol Jod San La sag
g alaie) &z gal) e cpdaii ) JaY) Sl B ) Jsally casii Ll Y laiuly
Wy (£) dsaall b asilis cumje (53 (Error Correction model) (ECM) tadl) s 7 3 gaf

tCsSe
Fama &French 5F gisal (ECM) Wadll rasuad duagiag Ja¥) Brauad clpaial) 1(£) Joaa

ARDL Error Correction Regression

Dependent Variable: D(RI)

Selected Model: ARDL(1¢ 1¢ 1¢ 3¢ 3)

Case 2: Restricted Constant & No Trend

Sample: 2005Q1 2021Q4

Included observations: 65

Variable Coefficient Std. Error t-Statistic Prob.
D(CMA) -0.004626 0.002411 -1.918644 0.0606
D(HML) 1.071709 4.433610 2.403170 0.0199
D(SMB) 1.035852 0.011066 93.60569 0.0000
D(SMB(-1)) 0.139181 0.012957 10.74214 0.0000
D(SMB(-2)) 0.168505 0.011392 14.79099 0.0000
D(RMW) 0.042951 0.003077 13.95847 0.0000
D(RMW(-1)) -0.010764 0.003095 -3.478312 0.0010
D(RMW(-2)) -0.005711 0.002465 -2.316565 0.0246
CointEq(-1)* -1.417928 0.065358 -21.69483 0.0000

(Eviews 10) gelip ziln ) 2lia¥l obald) slac) (e 1 jtaal)
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e Y Gsthadll Nl Jaee 8 (SMB) aaall ddaine dilay dic jueal) aaall dale il digina @
(RI) duhyal) due A8l GlSEl agad o duind) doylina) dainall Cislaal) Siladl Jaray 4ic
OF 4 cunidl g3 Std. Error (glas) @iy sage +, 00 0 jala Prob. dad jslam Al das
Jalrasy cdidgaal) lgiad (o lgiad Caraiy) (Al t-Statistic jlodly aaall Jale Jales dad Coas
OSxipus 523y By Jldier (SMB) paall dale (8 ouxall o (Y Jad (1.035) 038 s e
Fama & cilagyh ae Gilgie ela L sa5 ¢),0 Y0 st (RI) colladd) dilad) Jans Ao Luls)
s paaall jlalie sdle 8 Alalal) eyl of (g5 iy ¢l ) dawyanll cl)yals French
oo el cliginn ) el GG G ddlas) pacidl (SMB) aaall dale lguSay
Costhall el Jaea (3 andi olat¥) g Allie clpis ) agi Bl A e hlad)
(RI) 2Ly daisall
el Aadl) Jele b dugiaa t-Statistic loal ¢3Sy Std. Error jladls Prob. Jl ded i o
ISyl agaad (o Lviaal) Ayl dainall Cigllal) Slall Jana & (HML) daill ddaine ilas dic
Jhdia (HML) daidl) dale & ualls ¢(1.071) 5)8 slad ae Jalaass ¢(R1) dadyall dise 2] l)
e Wlsie ela Lo 525 ¢(),0VY) Jlstes (RI) osthaall Silall Jaee o Lulas] (eSaians 8an)y 80ng
Wy daill Jhlaa sdle of Lo sl g clgna) A &bl Gisadls Fama & French ¢l
el g ) Ball Gl Gmped Al (e aiaaT Log ((HML) dadl) dale Lgusay
Lyl Aatsall Cigllaal) lall Jare e Lulay) 1l olaie 8l Gl (o Slaliall e
(RI)
Sy glladll Slall Jaes 8 (RMW) Gonyjl) dlaine dilay aie ) Lon)l) Jale il digina @
i) Ay snge v,00 1) als Prob. dad jolam o Cua o(RI) dataal) dile Jaeas aic pe
i) Al t-Statistic jlialy dasyll dale Jales dad Ciual (e 4l Cucaidl) 3 Std. Error
)l dale (8 oul o ) adig ¢(0.042) 03 sl dae daleass cddganll Liad e giad
ela L 585 ¢0.042 laies (RI)asladl) 3ilall Jans e Lulad uSaise 83ag 538y laies (RMW)
G Alalall bl o gl 3 gl Al dunatl) ciluhally Fama & French cilag yl ae Lilsic
Bl CGEN (e ddlan) Gaaiadl ((RMW) Lasll Jale LgaSas Ally duan )l Sl sdle
Costlaall lall Jane (& dusds slatV] g Allie lpuas ) 35 (3l AN (e el iligions )
(RI) Ll dlaisall
Cthdl 3l Jus 3 (CMA) [liay) dhine e aie ) SWEaY) dale il digina o
alaasy 0,V v (ggiuae 2icg (RI) dahl) die Edall AN agad (o daiaal) do)léna) dlaall
oS Basly Bang e (CMA) i) dale & il of ) iy (-0.004) 88 b

TANMIYAT AL-RAFIDAIN (P-ISSN: 1609-591X; E-ISSN: 2664-276X) (91 J| duoii

Yq Pp- (24-47) .yo JuneY+YY ulu;> <« No.(1TA) g  Vol(&Y) gw



. AT . . - AT ALRag,
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Fama & French cilag b ge Gilsic s 585 ¢(0.004) laias (RI) casthadl) silal) Jare e Lol
gl Al dawyanll caladally
sk CHlsill slails JaV) 5pmd VDAY (o de o ooy (53 (CETr1) Uadd) s aa 0y @
dee o ) o(Ausinally dulaldl) BISNg AU Jjill ciin g (-1.4179) 4iad Aalllly (o]
axall dalse cp Ja¥) dbigha Al Gle ) Jaglly juadll Jal) 8 Alalald) cYRY) Jaas
oo el Csthall Skl Jaeas (CMA) JLinwdly (RMW) dasylly (HML) deills (SMB)
Ol s 1) 5agall Aial) (g (1.4) o) e 520 llams (RI) Aoylaiiea) dlaisall
dmpcagil) el S lalaal duas o ) Jgeaslly ARDL damgio JleSinls ¢ AT Gl (50
(CMA) Jlswy) Jales (RMW) ns)ll daley (HML) dell daley (SMB) anall Jaley dbicial)
Gk &3 Jaghall (sl 8 (RI) yyleia) dadnall Csllaall dilad) Jaeey Jidiall adiaall uiial) b Ll
Wy ¢(0) dsaall b anils e Ally cz3sal) cpiia Gn JaY) Alish clilall ARDL 7 3sa
tCsSe
Fama &French 5F zisail Jalsal Ja¥l dligh cyaiall (¢) Jgsn

ARDL Long Run Form
Dependent Variable: D(RI)

Selected Model: ARDL(1¢ 1¢ 1¢ 3¢ 3)

Case 2: Restricted Constant & No Trend
Sample: 2005Q1 20210Q4
Included observations: 65

Variable Coefficient Std. Error t-Statistic Prob.
CMA -0.017447 0.003332 -5.235383 0.0000
HML 1.677425 6.563035 2.641488 0.0109
SMB 0.947455 0.037549 25.23224 0.0000
RMW 0.041651 0.005243 7.944556 0.0000

C -2.778812 1.459748 -1.903624 0.0626

0.0417RMW +2.7788-0.0174 CMA+1.6774HML+ 0.9475 SMB-RI=
(Eviews 10) gl gt ) siaYl odialll slac] (e 1 jaal)
Loyl daley (HML) dail) eles (SMB) anall daley alal) daaragill cilyriall 0 digins @
fad 9t o) Gus ((RI) dbinell Gglhdl) Sl Jae 3 (CMA) L) dales (RMW)
Jalas dad Chal (o dlaid Cuaddil 3 Std. Error (gylod) @l suge +,00 1) jals Prob.
-) il Jame <Dl alrarg (dlgaall 4iad o died a2t @3 t-Statistic lasly aasll Jale
Sl Bl o st dylay) Clalaily ¢ Il e (0.0416) « (0.9474) «(1.6774) «(0.0174
el Aaigall clahyally Gigadl (e 23e 8 (e 23alls Fama & French da ge zs haall ol
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dale) oV Jalall sailadl Laalai@Vlg Adlall D dadlic Ayl culaladly c5pa¥) AN Lalsall
peaill JaY1 =5l 55550 o SMBaaal)

Jalgal) gaen o (30 AV 52 (HML) el jhalas sdhe il dalee of a1 daghall josiil) el @
ske Ludly ((RMW) daasll Jhlas 30le & Gag ¢ (SMB) aaall Jhlas sdle elly & ks
Lol lalie 5gkal 1yilig duaal <Y1y SV joal) 1) jude 3 V) ((CMA) ! lalas
25N dalse A c e (RI) Aplen) dhindl ge sl iglhadll wild) Jas b (HML)
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