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Abstract

Education, especially in academic fields of basic sciences, technology, engineering, and
mathematics (STEM), is one of the significant indicators of human capital. STEM represents
the economy's capacity for innovation and creativity, which forms the core of economic
growth. The current research used the model of Knowles et al. (2002), who have added
gender inequality in education to the economic growth model of Mankiw, Romer, and Weil
(1992), to investigate the effect of gender inequality in STEM and deal with the economic
growth of Iran in the period of 1988 to 2020. In this study, due to the random nature of
unobservable factors affecting economic growth such as technological progress, the
structural time series econometric model (STSM) approach was used. The results of the
estimation showed that the positive effect of women's enrollment in STEM on economic
growth is greater than the effect of men's enrollment, and the increase in gender inequality
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in STEM has a negative and significant effect on economic growth in Iran. Therefore,
adopting appropriate policies in the labor market to eliminate gender discrimination will
lead to gender equality in the education of these academic fields; because the sustainable
growth of the economy depends on the intertwining of labor market policies and other
institutions, including educational institutions.
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1. Introduction:

In the past few decades, science, technology,
engineering, and math (STEM) education has
become a driving force for innovators
throughout the world (Atkinson & Mayo, 2010;
Bybee, 2010; Hossain, 2012). STEM education
has also become an economic factor in
developing countries (Kennedy & Odell, 2014).
Currently, many countries are struggling with
how to promote STEM education effectively.
STEM in Higher Education (HE) has many
objectives such as promoting learning,
fostering students’ motivation to continue
studying, and cultivating students’ regard for
the role of science and technology in society.
Research has proven that there is a gender gap
in STEM HE due to several factors such as the
traditional role of women in society and the
lack of female role models and mentors in
STEM areas (Wang & Degol, 2013). Women
present a historic and worrying gap in science
and technology-related disciplines, generally
known as STEM, except in the case of health
professions.

The low participation of women in STEM
careers has been a problem for several
decades. Reports have illustrated this situation
since the 1960s (Rossi, 1965; Goldman &
Hewitt, 1976; Crowley 1977; Rossiter, 1993).
Consequently, from 1966 to 1978, at least 300
projects had been designed in the United
States to increase the participation and status
of women in science, engineering, and
mathematics (Aldrich & Hall, 1980). Women
face barriers related to societal beliefs and
expectations for women, especially in male-
dominated STEM disciplines such as
engineering, computer science, or the physical
sciences (Swafford & Anderson, 2020).

Considering the importance of human
capital in economic growth, researchers have
shown that education, especially in STEM, is a
better indicator of human capital; because it
shows the importance of education that
stimulates innovation and creativity and shows
the creation of workforces that can create new
technologies and react to the advancement of

technology that forms the core of economic
growth in the meantime. According to
Atkinson and Mayo (2010), the purpose of
driving STEM education is not principally to
create economic opportunity for individuals;
it's to provide the “fuel” needed to power a
science- and technology-driven economy.
Science and technology-based innovation are
impossible without a workforce educated in
science, technology, engineering, and math.

STEM has a special place in modern
societies due to its essential role in promoting
and maintaining economic growth (Rigel-
Crumb et al., 2012); because these disciplines
are one of the main drivers of technological
innovation. Therefore, the adjustment of
gender inequality in the teaching of academic
disciplines of basic sciences, engineering, and
mathematics is an important issue for many
countries (Bastrica et al., 2018) and gender
equality in the education of these disciplines is
a major prerequisite for countries’ economic
growth (Iranzo and Penny, 2009).

Why are women underrepresented in many
areas of STEM? This is a question with no easy
answers. In science, as in many areas of life,
bias against women exists. In Iran, as in other
countries, the low participation of women in
STEM fields has been considered a critical
issue. It affects women’s rights to receive a
high-quality education, develop their skills,
and improve their career prospects.
Additionally, it has been expected to harm
economic growth.

2. Method:

In this research, the model of Knowles et al.
(2002), who added gender inequality in
education to the growth model of Mankiw,
Romer, and Will (1992), was used. MRW (1992)
believed that with the inclusion of human
capital in Solow's (1956) growth model, this
model will be more consistent with empirical
evidence. Considering the importance of
human capital in economic growth and the role
of gender inequality in education, especially in
STEM, the main purpose of this study was to
investigate the effect of gender inequality in
STEM on the Economic growth in Iran from
1988 to 2020. Due to the random nature of
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unobservable factors affecting economic
growth such as technological progress, the
structural time series econometric model
(STSM) approach was used for estimation.

Like Unterhalter (2006), the ratio of
enrollment of women to men was used in the
current study as an indicator of gender
inequality in education. This index is a global
index for measuring gender inequality in
education; if it is equal to one, it means gender
equality in education, and if it is more than one,
it indicates gender inequality in education in
favor of women.

3. Finding:

The results show that the variables of women's
and men's education in STEM have a positive
and significant effect on economic growth in
Iran, while gender discrimination in STEM has
a negative and significant effect on economic
growth. The variable Ln (sk), which indicates
part of real production invested in physical
capital, has a positive and significant effect,
and variable Ln (n + g + §), total labor growth
rate(n), technology growth rate(g), and
depreciation rate(§) have a negative and
significant effect on economic growth in Iran
from 1988 to 2020.

4. Results:

Gender equality has long been acknowledged
as a key driver of social and environmental
development, as well as health and well-being.
Gendered innovations (Schiebinger et al,
2020) and a gender-responsible approach to
scientific knowledge production (Heikkinen et
al., 2020), especially in STEM, contribute to
scientific excellence and quality outcomes,
enhance sustainability, make research more
responsive to social needs, and promote the
development of new ideas, patents, and
technology (Schiebinger et al., 2020). Due to

the importance of human capital in the
endogenous growth model, in modern
economies and developing countries, it is
necessary to study the effect of gender
inequality on economic growth. Therefore,
through the use of the structural time series
regression model, this study investigated the
effect of gender inequality in STEM in higher
education on the economic growth of Iran
from 1988 to 2020. The results showed that
gender inequality in education in STEM had a
negative and significant effect, and women's
enrollment in STEM had a positive and
significant effect on the per capita economic
growth. By considering the stability of the
coefficients, it is expected that the impact of
these variables on the economic growth of Iran
will continue. Therefore, it is expected that by
adopting appropriate policies in the labor
market to eliminate gender inequality, gender
equality in STEM education will lead to
sustainable growth. According to Garcia-
Pefalvo et al. (2019), academic institutions and
policymakers must inform each other about
the strategies to guide women in STEM careers
and avoid academic dropout.

Funding:
There is no funding support .

Authors’ Contribution:

Authors  contributed equally to the
conceptualization and writing. All of the
authors approved the content of the
manuscript and agreed on all aspects of the
work .

Conflict of Interest Authors:
The authors declare no conflict of interest .

Acknowledgments:
The authors appreciate all the scientific
consultants in this paper.

Fatemeh Sadeghpour, Mohammad Jafari, Zahra (Mila) Elmi. Investigating The Effect of Gender Inequality in the
Academic Education of Sciences, Engineering, and Mathematics (STEM) on the Economic Growth of Iran: A
Structural Time Series Approach

Volume 16. Issue 32. Autumn and Winter 2021. Pages 191 to 217.




WS Slasl dolidiagy

Macroeconomics Research Letter

FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

sale

pole (ouiils gladid, Yijgel 55 (iwmis G RIRL Sl )y
:olal SLaidl Ay 51 (STEM) Olusdly ) g (swdige 9 (i iy

*6islw o) (5w 3,509,

¥ sode (Mo) oy« 11533300 aabld

'k'k‘-f .
G2 oo

Sadeghpour.fa@fh.lu.ac.ir : Jaaal .ol obleys ol 6Buiils olaidl 4,58 gzl '
jafarimoh@lu.ac.ir :Juesl .yl ! ol.;T—uP):& by oSl bazdl Hluisls ¥
elmi@umz.ac.irz :Jaoal .olal ol (5h)a55k 6Basls lazdl stuwl ¥

d 10.22080 /iejm.2023.23003.1901

ZCA.éL:U) @)U
O-)JSD" > \Feo (> V8
. R P . . W, T pdo A,U

3 S9 ASTEM) ©ludly ) g waige 9 (59 il pole oliols sladid) ) ojags (hjgel U\?\“ ﬁ”\
Bl g (59199 (sl SlasBl Cudyls Kol 1)l (Sluil lojw Cusal b lagasli "toble
S lecol 20,0

p) &

(Yeol) 0hSe 9 g5 Jsw Sl Gagly ol 32350 JuSiii |y (5oLasl ) 5550 diana 4S il
o3liiasl 33l03,S 8Ll (199Y) Ug 5 yag) oaSio bty o @0 |y Gbjgal 4 (i (gl 4
o 9 (8 @l pole o8l o) Ghjgel )3 s s plRL Sl () 4 g 380

\Fol il Yo

ol 53 331552050 1WA B IFSV gladlos ilej 095 55 olyal Sbadl by 2 (STEM) sl o
iy 36k (o3baiBl 3 g0 osoline Byt Jalge (Oslal Cuale Jus @ (o)
2055 annl 05 030ikunl (STSM) (5,5 o (5L gy (s 3Ll (5551 5,59, 31 s 3ol
2Bl gladid) ol )3 ) plcad o Sl @alllas 3,90 0)95 45 30350 VLIS Giogly
Gl Gial33l g ol 0393 0lspe U g 3l 5| yiduy ol Slaidl A, (STEM)
adls glpl sbai8l sy p g bslise g aio Sl Leisls glaaid) ¢l Ghjgel ) (siuwmis
iz pas 89) B3 b )5 hL o cuwlie glacuoluw 35T L 39,50 jUaDl g0l 51wl
SRl ) Lo selaoly aliils gladidy ol ijgel )5 iz Gl @ ULl
Ubjgel slgp alaz I lasles nlw g )8 L Glocwlbin (Sauibien)s 4 dzgi 9)5 )5 sbasdl

o 0jlgaudS

Whjgel )5 (i (b
@l pole Bl loaid,
Olosl) g wiige 9 (S8
o (s J3o (STEM)
b, (STSM) (sl Lus

ol «gdlaszdl

HER L)
C51, 124, 040, O50, R19

Ol o&ils 5> ale (Vo) o) iS5 g (5005 oo JiS (oleisl) U He@E Lo dbld sbaibl aik, 5,385 Wl | g s *
b0

Jgiamo 03iung) ifghame 0iugs ™

jafari.moh@lu.ac.ir : Juodl Oyl oblpys (ol 0Bl 1yl

ANV FerFoly 1pali

9 (w3igo 9 (39 @l pole A1 (lomdiidy Lol 45 immiz RN ST () sole (Wo) L) s rbe 320 ga§dke 2abld
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



mailto:Sadeghpour.fa@fh.lu.ac.ir
file:///C:/Users/Farhad/Desktop/jafari.moh@lu.ac.ir
mailto:elmi@umz.ac.ir
https://doi.org/10.22080/iejm.2023.23003.1901
mailto:jafari.moh@lu.ac.ir
https://orcid.org/0000-0002-1794-8952
https://orcid.org/0000-0001-5237-0941
https://orcid.org/0000-0002-2913-7292

OUS Slaidl dslisiagiy

Macroeconomics Research Letter

-Uh9) 9 ool 3ol 3929 4 sl p3V slow)lge
U S 50 Slaal (g ey 035L S gl (g slo
2o oBuoly slaaid, ol ggau g 2o 3929
sl ¢pl 3905 Juols (g)lsliee iy
Las g W)l 5o aS Sile piuss cde @ oils
9 L5|41uu?)g gu.oﬂg.o )'| _)J)L) L5.>L»a:i§| u;lsgS.w 9
Umlim)b wloail,) .ailossd 15,95 1 )20 80'9.?
paic o kol Oludl ) g (owige «5,9L8 pgle
6)[44.’.@‘ )Ja.J JI RSYIVIT. 63[.@.’@' Auwgi g .\.&)
j| 9 .\)L\ 929 Uu.u) d.la_gb dlo ug)_: 9 L,’.leb
i ))uu Umli&jl_) slodid) opl (19 s
9 oS-, e 3ube dsmels> (g,9ld
C):!I 9 (Y°Y\‘qP9QJ9§T 9 955[JT 9 YolY ;le&w
ISsosw 9 2ublise 332 lez 43 69U (5 91e
paie &Sl gloaid, ol )5 @il bgel
9 685) Jiwe (5,9195 &z Oz Bl a9

(VoA ol S0

38 lopm g Ghjgel Capenl b (big) b

» ool Sl g Glwsl aplopw JuSas p Gijgel )
59 05 Lijgel 51 Wliss «goliasl sy Gialjol
a8l sy p Ghjgel ) iz plub
S ow g (PN S8 g (olllS) s iy
o2l oblslaidl o iu)m Sais gloieg sy
2 ol Ghjgel a8 audly Llas @lasl apad
azwgi Bl 4 oldws @l el ¢ yidse
olw dgup (oobai8l aby des> Gl HlS
9 ol oz eSSy g (S35 4 el L3l
Ho Olojlw aungi doliyy jlas by tuwly ol o
g dsagd Blsol Gind sl 1o ygiS (Fooo) ¥anio
Sz sl GiRd j2 lolz (salaidl s,

7. Science, Technology, Engineering and
Mathematics

8, Riegle-Crumb et al

9. Anaekwe & Ofordum

0. Goy et al.

' Karoui & Feki

2. United Nations Development Program

doldo |

Wl (g3 2z g 0y (Sl slopw pggdo
) bl lopw (1A5F) ¥,S5 o (195) ' 2eid
5 o Siunld doc)lge doyils I lacgamo
b ol ol o ) (il g0 oS (ol Ulss
b solaibl 3y g 3)1 0 sy Ghjgel &b |
9 )I85559l) wles)S el sede il
29015 9 3 (slodao )5 QUEI L (YolA FojeS g9l
9 Mo Ao s 55 Tingys by yladse
JRasi ) Jao 5o (Sl galow (i0L oo,
®ig 9 09y @She by Jdo Tolow (saidl
sQlopw Sl gaglllas lp glaise; <5 -(199Y)
b loygiS (oobaidl sy » j9=eibigel (bl
S 2ilos)S 2SU ()l slogiagly )5 eald
o 356 Sl 59 Lol 3 (55135 alosun
@laidl 3 » ol @ @ g Sl sloyw
G0 gk digje o slaidl )3 az ;o g 3l
ol Pl lojw 0gd (Sl 5950 Ghjgal
6 laidl 3by &5 5l g 39 dwlgs b Slaidl
b delgs yeS i Il Wasail
Al S0)955 Hlaie jl go)ad @ g (Vo1 Fguugl)
2 ol U g Sl oy JSa5 50 ijoal
peas  Ulpdy go  @dbamdl sl Gioll
&l gleaids, ole o b HLlbsbassl
pole lodisy, (oiludl loyw 0305 uSis
oKl I (STEM) Yolwdly, g (wsigo «si9U8
U g e )lae3p )0 Relgz ) lekg
-JS0)) 35)1s (eabaidl s, Lass g slas)l s bl
slodiis, ol Ly (YolV Apllon g wwl)S
g Wlidas > S sitwme ple Gwlwl Lol
319 35,8 o0 L8 eslaswl 3)90 Wloas g VIS sulgs
5 Uil 45 ol Loliils lodaid) ol @b

Schultz

. Beker

. Ogundari & Awokuse

. Solow

. Mankiw, Romer & Weil
. Osiobe

I I N N N

9 (digo 9 (9 @l pole (LS (slamaidy Ghjgel 15 s UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93




FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

WS Slasl dolidiagy

Macroeconomics Research Letter

B lagiegsy 42,8 (abaidl sy Gijgel
Sy p Ghgel o iz 2L Sl (25 g
slogby) b g alixe (laygds ;o | golaidl
03w (Sgleio a.:l.u @ g iles,S Wy » Llio
S aS s g sl degsy Jb @ b Ll il
oBiils glaaid, Gijgel )5 iz (s plnL
.\.\i’)) P (STEM) k_JLuoLJ) 9 (WIPo ‘(5)9L1§ “og.l.c
Ll 6300 030 line _)wub os)S )2 |J Lg.)l.sa.'iél
slogiogi b ol Woldd o Guegdy ol sieled 13
Jlio o2l b ominss gl a8 Cuwl ¢l ) )Q)
.k:A.qu OJ)S P |)
WQLS)JOJL;JLLO(‘DQQMJ_\QSWIOM
Ot > el 8 18 oy 390 Loy
B85 owliidybg) 9 ol (o9 pylez 9 poun
iz glpU (o) 4 2y Gl g 02 )|
9 (Wigo ‘LngLlé ‘f°9'1'c Ual&uub LsLmd.’i.;i'J) PE
gl @isly Lolais! olplys (STEM) wlusl,
uolais| @LUM”{JI 3590 U punds iudo
S 9 (gaiugox Liles 9wl o esls
| s el G LG

Uiy 9 g0 (Sl ¥
&:9:;3.

ol (Vo) Vamio Jlo olojlus Cassos §gako
-0 V) 9 Ul pw lous)d ulp | iz
2351385 Slysl ap |y 395 3985 9 )38 yuly jobo @
LB Guslo g 3l yloye3 5wl Dhiliel jl g
I e wyiwd 39250 (JIB)50 lons b
bl aidls (Jbo glio a0 50385 b by 9 S0y
CabiS b pijgel 4 o b ply (owyiaws Ulgs 9

5. Knowles et al
6. Structural Time Series Models (STSM)
7. United Nations Population Fund (UNFPA)

Sl sloly asbigbeel Gy Ly 33185 Ghjgel o
"0 9 330 JSi | Aol (Sl o
6obaidl sy g, 5o sloasuS i Lind) ailgi
e g Yoo MLV g ¢punllS) il aidls L yguiS

(Vo)A Fassl g

P iz Rl Sl Cueel 4 azgi

Olusl) g wiigo «s9ld psle Lallils
as k.A.L.Q.Q'Q qu 9 (_g_\L;a.'i§| .\...&’U PRl (STEM)
slodid) ol Gijgel o iz @ plRG
Sle Gigel 5o RBLH sxy el
Fr 9 95l Sl asuwgi Jlo 5o laysds
JJ.\.Q.J as qu 9 (Yo\A ‘L‘)b&om 9 L59§ 9 Yoo9q
slodid) ol Ghjgel o iz @ plRG
52 9 ygdsS 5l (5)bum pgo Al 280l
G o)giS (olai8l sy g ol glajliying
9 Lo bl g Yool 50 9 g5lnl) Mo ledd
Hl ey > (aogis g8 g (YelA Fol) o
wlodidy o2l Gljgel > amiz @Rl
L Guegiy ol wwlpl Slaidl s&, o (_smmb
Sle Gigel ool 5 ol glocydgame 4 azgs
5l o3létl LAFAQ G IFSY lodlu 3 pgo el 4
iz R0 @S (Yool) Ol Sen g g5 Jao
(V99Y) Usg 9 109, 9480 by Jao 4 1) Ghjgal o
(=W Sbaidl ngi.” 3,509, L g xles)S aslal
ol Cueel ybpie Tzl Gl
©PRL aS g )lS..uJT )§| Cawl el o U291
@ el glodid, ol Lijgel ,d huwiz
)5S (Jle Giigal slgi g L ,bL o (pleunluw
-y ol Ghjsel o iz 2L GelS ¢l
62900 Laidl sy Ginhdl gl el glo
a0 OLaBlio @ 495 b 503 g 5l -390 2lgs
23 iz xR Sl ds> (25 slagieg 9

1, Klasen & Lamanna
2, Ali & Ahmad

3, Iranzo & Peri

4 Bastarrica et al.

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



OUS slasl aolidungsy

Macroeconomics Research Letter

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93

2 iz gl e bl
baidl i) g Yhjgel
0bj Ubjgel &S Cawl sauis JYsiwl Liwly ¢pl >
Sloz s 510l 9wl )lgils Ghjgel Jolee
9 55hS) 3l UBjgel 395 350 HLlies I g
L) Cudgo aS Cuwl o3 JVaswl g (YolA (S
Sy 03 oms pgo Jolge I obT G
Loyl ol @S Juls ol @ g 6 ol asol>
aSh xese oSl 1) (Sladl gl 51 e
l2ygiS 5 oug W U S Juds epl U prizon
b & sl 0509, sloylind 355120 dmgi Jl> )0
D 5l A8 Avuwgi gFiliwl o 13 g 3iS Josd
2lgi sa3 3,551 63050 | amols 3 (U5 s glas)|
S @i=o | @obaidl -(claizl gol> dzwgs
VooV g 592)

JVsswl @ b (Yoo g Yool 6 1999) 7wl
(Wjgel 5 iz (g lpb aS Cuwl o3l ¢l
-\ Lo 0 holS 1) (6olaill s, padiue jglboay
Uil dae 4 Gijgel ) iz @ plnb
oo 05 sl oy I amelr o l395 0
3230 pamasi Al 1) Sludl Glojw Dl
lwgio 029l 0wl b 1) asol> (s3laidl i) o
bj 32350 GalS paditus jeloy (Sluil oy
dcgaxe p Souas loudgaze iz Rd9
W (sgiio Mol Ghjgel Cuwl HLE &S (plaslasiuwl
oS Ol Gljgel 9 UL slasiwl b hass s)bo
9 dg 0 yislasiwl U gl glo 4 jislasiwl
Cublil g Sl alojw CudsS Gl ol
L Slgise il 9 whse phals (Sluil alosu
ololS 4 giie (Bgm CubsS (sl Lhels
ohals ) oolas8l sy g 9,595 529042
ligal (ales S5 &35 S1 el oglle 32>
dow 4 ghiss Ghjgel Cadgame il (Joj

4. Zhang

°. Chaudhry

5. Klasen

7. Marginal Returns to Education

9 wlgo dog))l Gixd g sl g dsuwgi Sl g
33 Sidan Cadgiums g 3ubl ailbls |y 595 GaMe
53 9 3l abls (g bails g ylas),9 i JUS
Cgis g wle)l g slal g8 guo jlas IS Yo
33U ST WS G5 5 g 3iils iz b Lo o
(Vool) ' Slgz SOb awl )8y iz (5000
ojlail g ylada y5 (gl pae 4 |) Sz (62120
O)lee 4y Sl 035 525 350 9 ) plie 9 L))
&2595 45 3> 3929 i (501U oK 595
01288 (s3dgi galio @ (owyiawd pae &lo plpb
20l)> o JiS pas b pS S g (ely ©)a8
Orizred g Al dLblS 5929 350 9 () o Ll
"eloizl Jgaib pae g iz Az ) LU o
iz 60 bl albls 3929 350 9 ) O
.\§l§ 40Uj OT ) C\S ))l) L;’iﬂg;bg L O)Lti)l 0&.1%0@
e (53baill dsuwgi g claizl g (Sludl (Gob>
as .\.u.\SU.o Pouali U |) (22159 9 .\J)L\ Ol-‘)-" as
300 281 Lowluw g (S0 loduo,e ;)5 U ol o
SO Hjgel (i 5300 53 iime SSU
Cpannia 4 S G190 A (oauiw 53 Capuic>
g (Vo) " yac g (gunsilgV) 35 Cojo pac Rep
Ubigel 4 lspe g b LU i Gline
2 00 9 Ob) sglnd 390 slize 4 b g
51 OBl 3baidl .l gl SBSal 51 (s ,13505
warRs 390 53 (190V) 4S5 5lwolies Gegls ole)
o2l > B g (T 03,58 OlEadd (S
280 o) (e3Mao Yo Ao jl g 235l plxil o)
ST (oobasBl s 0 Ghjgol )5 i ¢ plH0
VAV ale g (g b 2S5 g VoI F FE515) 333,8
3 iz gl ole dal gl o>
ULw Lg)JéJ Olisdlio ‘Lg.)ba.‘@l Ay 9 U,u)goT
riso Bawly ol 53wl @38,8 JSi o Llsslazl
13,5 puandi 09,5 93 @ |y (5l Wlidlio ¢l lgs

1, World Bank

2, Social non-inclusiveness
3, Lawanson & Umar

9 (digo 9 (9 @l pole (LS (slamaidy Ghjgel 15 s UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,




WS Slasl dolidiagy

Macroeconomics Research Letter

FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

Lo ool @0l T llallon (5030206 b ladse
0 Glels b Ghjgel o iz plpb <
ssbs | oolaidl sy (Mallpn rigeuls)
Lg).lb.uuul as L’):’.I (5|).) |)J) 23 0 U.u.mlS [OM
» e Sz sla)bb ) uls) HUlgs il
Uhjeel 2L o) IS 3y 9 yeelo ") oMeld
oxz 3 obl Jledl gl =l gue 9 by
(_;).gb_)lj 13J 9 _Lmb il 929 L,:Lmuu.w
lwad)lo Ulgs GLals b Gljgel 5> (shpuiz
i jobody 1) (e3Lail ) (lous,d iz
g Yoo g Yool LV g (wllS) A2 o0 vuols
(',.um“‘? .(Y°\/\ ‘;\SQ)S 9 YolA xL,’SQ 9 Lsgjl)ls
OUis JYaial iy U (Yeof g Yool 1999) pulls
J9lodu (hjgel ) (i (5L A Cawl o3l
obaidl 3, (il JUIS Gyl jl o padimn et
oijgel )3 iz (5 plb L) a0 GlalS |
iz 5 IRU 4 e 395 4 395 Cawl pSen
Ol > aS oy Liado 3 boguas 3gu Jlesdl s
9 3l 63,5 Jua=i pMeld dgi 0 031> zuz,i
i ae 05,5 Jwasi by L8 Lol
aS Cuwl el Vasiwl gl -V eplplo AJ.SUAJ
6rb 4 gte Gligel ) Sz b
b GlelS b g dgde Jbl )y (i
-0 ol S aS Lsgl.as.)L\.Q.‘i.wl 0y1>3 (Lgluan
@lo disgy parasd 358 ) @ | lagl il
Judd U (obaidl sy g 39 0 Yy=in slaidl
02093 -V . abise GhalS , 59,05 9002 Lol
UYjgel )3 i 61l aS Cawl ¢l JYaiwl
&S 4 9 el o Jlaidl )y Shuiz s Rl00
Gl ol 5l g d9dise YL Gl el & o

Headey & Hodge, sl aubls abaidl sy o s b

Gl el Sl Gt > b abl oaiz ST (Veed)

Gl 0 6,90 &5 GhelS dlawly @ Ghjeel 5> (s
255 A 39325 (glaibl sk,

4. International Competitiveness

°. Female Intensive Export-Oriented Manufacturing

Industries
6, Croak

sbizo 4 VL alaw 4 ohawy Gisel 9 5wl
W S Ol Gljgel 'UlS3h 255 0392 S
Y oaes eS|y (eolaidl suby obaidl 5,Sdec
0bj Uijgel T2y BT L ladie (JVaiuwl o9
Uygel sl > Sl gz a5 Lieo ¢l @ .l
013358 0 9 Syo E55 9 a9l &5 LBl (WU
S plsS o sz 9wl a2y Juwd Ghjgal i)l 9
6 RRU a3yl (6olaidl sy p Sikde il Jolge ¢pl
s 1) (oolaiBl sdy (hjgel (S
o9l €5 Glels L) 050 GhalS padiue
h ez oy U Somb b &2 Jdl
Oialdl sl 3 lopm el g 3030 Lol
0L 03903 320 sl U OlSHS Wil loju
"0 39> ol &S 380 pold 1) oy 4 3
6900 &5 e 303 Gl 1) (obaibl s Lilgs
b 5llguy 200 9 Glels | Jass )b o) sonb
b ho 3ol wilgiee (ol &85 4 g9 323050 il
Ay g0 dawly 4 aS Sl (PG 3D ol
Olahdl B gg 0 dlasi (Ji8 0950 Cumez (Vb
Oliaga )38 lopm gl oS S0 Iay
AUL bales 81 g 2be oilhél lalopw
S 51510y (a3l salawly 4 (g)l3S4lo
b alojw by Gl (JasS )L GholS Edeay)
22lgs iuli8l (g )l38lo p bl aidls JLos @
& eilez - Nbie Glalidl @baidl 3k, g il
JS 5L Jed cuses pow b o9l Soxb
590 3y 4an Sl g 3l swlgs iuli8l Cuses
Sy b plahdl Jleidl g 59,18 )hL iz
WJYl Gaogaw -V 9 "0l o LI 0 (g3Lasdl

1. Rate Of Return
2, Externalities

ol Cumez ) sse Olesl gl Sho I S 4z "
L wollaol Jobo p @S Cumes sl uie 4S5
slocams Wi b 6)9,b Vb ¢59) Giames LI5S Gloadlse
S sgy0 WAl 3iiS g0 3Syed (Siunly Vb ow
(Plio > asblb aidls sbaidl sy o FseslisS wgllasls
Cuto 550 )8 w55 b @I Camaz 3 39,050 el lagas

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



OUS Slaidl dslisiagiy

4 :" l.'
&g! 3¢ Macroeconomics Research Letter

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93

“0y00 9 JI3limg Gialidl sile il arals Jlos
sloaylS 1 eslaiml g g l38alopmw it (519
Ubj9el 9 (iolw 53 st g 35 loyw g (5 el
&5 9 a2 Jud (Pl lojun W)l g plaj,8
Oreziy -0 0L e o8l (golaisl s,y oyl
iy ol 4wl TShaSe b ladie (JVaiwl
iz 6 b @ Gjgel )3 iz ¢ ol <8
23 0lye I ieS U ez 9 el o Jlidl )
o slwd iiue (2lg3395 g (Jlo slwd o0
oolS (sabaidl s, o &5 @ 9 Whe Ginbél
ol (VeeQ g Yool (LY g (wMS) b0
oxd wlMs Y g )\ Ui o il glodVaswl

2, Governance

JVaiwl gaogan -V g b GlualS (olaidl s,
U Uijgel )3 iz ¢ plub 0z 45 Cuwl )l
D A2gi b g Jolil go Jlidl 5> (Somiz 62126
0392 Jiol)l g s ls g 5 Sds VD 929
Bgne 1 oslaswl L loyeds )l5£59)=5:’
By Coje plgie @ aS ol ol Luws
o3 8l (galai8l sy Hemelslo (gl kwl
@ baidl sy Gaslo ol 5l g 23S0 pgyxo Cuwl
oS Caawl ol JYsianl aolgz -F b Liols
23 iz (62020 4 Ghjgel )3 iz ¢ 1l
a8 ol &5 U g dwlsul oo 3wl)d S ¢ Jlail
9 2o Lals olgils vgy> 5> ol Hiulz
o dgdise @lall by Ghals 4 (sgie
b obl il @38 b el S g Jleidl
&2 4 i U il g sed0 plaldl Wl o
o 3lgi o S Gl UT Wlllas g loacsss
U | obasdl sy esiiSagss JUT Sl =g

L. Competitive Advantage

9 (w3igo 9 (39 b pole AL (lomdiiy Lol 45 immiz R ST () sole (Wo) L) s e om0 (ga§dke 2abld
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,




WS Slasl dolidiagy

IV 619) Sloiio N Foo i) g juls FY ojlosds 15 0)93 Macroeconomics Research Letter o

SlaS il aiel Jarass
] © <
Sl ey
o5l
ady pals | eSS RN SRt 2Rt
ol Ol 8 e 3 (S

9!

Srhil) oplal dnss

‘ .

©3Laidl sy 3 Gbjeel 4o (uaiz (500U S5l padtiae alayly ) JSUi

Uiogiy bl sl

S350l 53 sz 52l b sl

JGsl s i sl il

A ¢ v A 4 \ 4
)58l o3 o oS ials
o e o e oS olastd

Lo ol il o SFA ‘

S FHESRGIRT S5l ‘
L Sl yols ] okl 3l

PR\ INES ob; o
oolgils ) 9 3l e
eolazdl ooliiwl

Kesly

olasl o, ials

dlaidl sy 5 Gbjgel ) iz RINL Sl padituo e oyl ¥ JSb
Uiogh sloaidl tisl

Cje e S iz pads (19A) S,
394850 (2D S 4 (pitio U g Ol (s
Ogr 9 Wls 8 5o ol mitoie wez 9
38dac (yijgol 53 (hmic ¢ plb ol Kla3;)9
14595 9 wuliyi Gubo -V 320 Giwlidl | slasdl

23 iz g pIRL e b))l
baidl 3l g9 gl

2 Gl b cdbo S5l 0 JYsswl 9 Lpis
Gado -).aus b sbaidl 5,Sdac g 3y o Gbjgel

1. Tertilt & Doepke

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,




OUS Slaidl dslisiagiy

Macroeconomics Research Letter

Sy H9hS Waesidy iy 2o Sl Ghjgel o
ol ALl
dao I eslaiwl b (Y1) Yo Jd 9 wgigh
5l oslisuwl b g 8aali (29,8 0uSibo Ggam)S,
9 (_;)lS.mz, ULo)Lw 9.»4.(: )9.\u5 Vo (SJLOT L;Lmo_)l.s
U.J| L8] YooA U 1950 GLQJL» (5.>ba.;9| d.o.wg.:
ol laye b duglie > a5 5auw) Ao
9 o Sl ol ol 53 Girjgel 4 b (mwyiws
)9S ol Shawadgs sl p b bliso
ol bl

03Ul U (¥o10) Fes 9alsS o g Sgl-polall
oyt g (Jseme Olipe J8las by, Sl
Jlods sloyg.iS (sloosls jl eslaiwl b g aidlpsasi
Rl W Yele G1AVH lolw j> ailnoygls g l.O.UBT
Al Gijgel )3 iz s plRL a8 Ssgw) axis
ol ALl

Sl eslaiwl b (Ldiegiy 5o (YolA) (S99 o3l S
5 ookl b 9,208 cole g (Sidlsles Gbg,
@ VeoQ (5 19Ve lodlw ;3 Luigi HguiS slaesls
U901 5> (smiz (5 L a8 lo s, dzis ol
(_)ujgj Jggi\S L”JM.)JJ..J .XAi)) » GJI_)L'LQ;O (S.Q.J.o.' )jl
Ll @bl lolw ¢pl 5o
Ohgy sl eslaiwl L (Ye)q) OVl -gogul
sleosls 5l eslaiwl L g msb,om.w Lgl.m)gti.«i’.\f
ol U Jo amole 9 5350 8T (sloygis
U901 )3 iz (61U a5 Cawl o3y Ao
(Ui 5T 5lgisS Wy GaNSL sy 2 io
ALbl VA=Yl F lo lw )5 (Jgy a=ol> g (55,0

2 Uigel )3 iz s plpl S5l (YeYe) 7ojl
slodbw gl 1) 9l glyxio wgiz joi8 Fo o)
Geaze Wlsyye JBlas g, L YelA 1990

4. Baliamoune-Lutz, & McGillivray
5, Assoumou-Ella
6, Ezeh

5 0 iz ilike lagids cle 4 (YIF)
obT Jleidl @ sei0 0b YL OMuaxs lsye
ol JLs @ a8 39 s0 oUT 5VL el ol g @b g
0 LIS JIgil 31l 5 Gl gl bpuas
Nhe Vel (alaidl ad) laenl g 4 g9 b

(Y19 doh oo 9 oluwlin)

Ulgjy iy
5l ol 3 (slosyind Olisbs () asy )3
o) 3 Aruwgi Jl> )0 g wdhazwgi (gle)gulS
ool 3y 0 Gjgel > iwwiz b b
loghagh of 5l Bp 4 45 Cunl @id)S g0
290 33 (315 9 (2B hegly Lol 950 o)Ll
cladidy Gijgel > hwwiz  gplb
Olusl) g waigo «sy9ld pole Lol
o el (gobasil sy (STEM)

5l oslitl b _duogy 1> (Pool) Glol g cpuollS
sloygisS alado gloosls g (Bl yeamw,S) Jo
S D3y 4 ol 4 iy 8T Jledd g liojgls
i 616 oo Yooo 51950 gloJl 55
2,98 el (sobasBl sy 0 g (oo il Gjgel o
Sy g JBSl ) Sz @ RlRb Sl g adls
Oiygel )3 (i (5200 L1 ey olaidl
Ll 039y 1,688 ¢l (5oLas8l by p

031>l eolasiwl b (psuagia 5o (YeoV) (5,092
bg Yool 519Ve lalo 5 oS ,9aS slo
ol U Jgeso Olaiye JBlas gy 55 ) @
U590l )3 iz 6 plpU a8 ol 03 des
Ol )9S (5olai8l sy y lolize (2io il

ol aldls

Lg U_.\.uxbg).l )_) ‘(Yo\\”) YoI)l&o.m 9 LSLuJ9409J

L g 208 Cule g (Sidlolea Gy, I 6slaiuwl
197N Gladlw )3 aS)i 5gdS loosls I eslasiwl
iz (5 210U a8 SSlesgun Azt ol g Yool U

!. Minasyan et al.
2, Yumusak et al.
3. Thévenon & Del Pero

9 (digo 9 (9 @l pole (LS (slamaidy Ghjgel 15 s UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93




WS Slasl dolidiagy

Macroeconomics Research Letter

FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

bl ladlw ¢l 5o olpl sbaibl 3, o g)lblizo

g Jao ¥

Objgal 3 (siwuiz b U i i Gl
Sy Jae Sl b8 (Jae 55 (eobasdl sy p
2 a8 Cawl (V49Y) Jug g y09) «9xSin (SouwMS o5
aS (YooX) 0hlea g g5 Jao I Ghoagh ol
9aSi0 3y J3o 4 ) Ghjeel )3 (Smic (50l
o oslasiwl iles,S adlsl (149Y) g 9 se9,
S 5oL ol 32 (199Y) 29 9 109 (9aSio - aml
(1905) glgw 3y Jao 4 (Sl 4glopw 39,9 b aS
L) -390 30les 585l (2,20 s0leid b Jso ol
Wlopw oSy L Bloas g VS Oygo ol o
Nigidr 0 3495 S 6910 9 (S48 lojaw 9 (Sl
(Voel) 0hlwo g g3 Jxo (WAV 5,SL2)
sy Jso 5o b Pludl lop Caysi gl
Jolis G osls iy (199Y) Jug 9 o9, guScio
"o b 3o ol e olase Gljgel 9 0b) Ljgel
asloe Gabo ,8 (5980 Wl 301)> Cow>  Olg

1S =5 (1)

ye = kfefPfemPm (1)

K S g, wibuw (=Blg 3dgi iy Ol )5 aS
GRS iy B 9 Br et 9 0l Ghjgel lise
Doy 4 o )5 s Wl (=Bl gl
olare UBjgel 9 Wb Uhjgel 4 ol 9 (Sojud
Ll Gloj 63des lis t Guail gl

'S g s aiilen (Yool) ghlSan g oo
6l 9 0l Uhigel 3959 L (199¥1990)
0xSio J3o 2y Dlslee 5 Ghjgel > i
.)J.LQLJ Cowd (Y) adsles L8] (\qq\") d..gg 9 }09)

Cowl 630wy Aol ol W g Gl 638 Y
Al loygiS cnl )3 Gijgel > iz 06
Ll atils o lw of
oSl 51 o3l b (1WAQ) oo g il o Laclg
dagipols yolls 4 ey g, 9 Olojes i
P Sz Rl paopd 9 paliue il
leygidsS I (xiie gl |y (sobaibl Ay o Ghjgel
M YooZ i Yooo Glmdhu (_;bg Auwgi LJL> BE)
6 iahdl aS aiogu) 4z ol 4 g 2l 03)S
@laibl sy 0 b 80 Ghjgel > (s
ol ails asdllas 390 slodle 3 g ol

Hlwyp L (WAY) Lale g (i (oSO
o GLQJS_:LS PR qug.oT 2 (i LS)-.")-.’U
Yolo 151990 LsLmdLuJ PR LQ_J)QT LJLA-W 9 q—'L{-‘O)Ql?
Az ol W (2oLl gleesls (g, ;I eslaiwl U
9 ko il Gjgel )3 iz (5l A4S N
-Jlw ¢l o loyguisS ¢l (63baidl 3, o (g lobzo
Ll @il b

v 8l oy L (WWAF) 08 g (Sles,

olojlw gac jgiS Y& 5l (sibo ) (Shuwds
G 199, GLQLJLJ.U PR, (5.)|.Ja.1§| QQ.MJSJ 9 GJM
(55 6203l (s 2Ll Jsa o3l L Vol
Al @S Mdpuwy dazil ol 4 b obil b
LA 9 9 (a0 Sl Sjeiws g LDjgel D (Sas
P =io £65 5l Gassue Sl plaseiwl 53 iz
adly lodlu ol 3 lo)gisS cpl (gobaidl s,

ol
62U 480 w0 L (1VA0) ol)Kes g ol

-Jlw gl oll sbaidl sy o Gijgel )5 (simwiz
i obaml (B, L OFAF G OARSE Gl

Sl 63wy azii ol 4 Gugadiwge-auilags
9 o Sl Gijgal )3 (siwiz (g plpb GlolS aS

1. Hill & King

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



OUS Slaidl dslisiagiy

Macroeconomics Research Letter

04

In (= a+t
n=atiy

t& (v

Sdgi (ijgel )5 iz (5 2L Gil8l 48l
2350 Lol | )59, lawgio
oS aiilen (Vool) yl)lSan o i Gauw
Uhigel )3 iz 6 2Ll 9 0ldye hjgel (1999)
(Yaqy) d.gg 9 ;09 ‘9.64..0 d_\.o VW) OVsles J)lg |)
8L Cows (V) dsles @ g 235,

(In(sg) —In(ng + g+ 8)) + ﬁln(eft*) +

Bf + Bm Bm

1—a

(In(emf) — In(efy))

asS ol L799|9 .\JJQJ JI Ls“‘“'*" Sk LmUT P as

t).! m .ol 630D (5)|.')§d..gl.o)m L;J).»S dgLo)m)b
P 8 9 i9ld by B g g B 2y
a=llos @,-Jo Caowl ,Ju.">| d.Lo.'> € 9 LS\L&UM
9 <l (g +8) fgoxo (199Y) g 9 yo9, -9.500
CU.)[&O )') "')9'&’L5'° Qjé)f )Jé.'l ).) .)JO).) Q L) ).)I).)
GRIRG o bl a>) b g By < 0,81 (V)
Uio ¢l ) a5 b s2lgs (saie Gjgel ) (i

In (E—:)* =a+ ﬁ (In(sk) —In(ny + g+ 8)) + %ln(emé) — ﬁ—fa (In(em{) — In(ef{)) + & ™

oo 53 b (widg) 9 ,bT) (55leiSS (xudgs
BBy Juds @ bl 35,8 bl (oo sbasdl
lgied ol o )3 Ol K39 ueie 9 58051l
13 .5, bl it (i laibl glodswe ;o 1) of
R&ia 1) $59eiSS Dl Sl plgt Sl sl
W 1) Ged 2g) siz b o) (o diuuly
g 03lel) 3905 (smiuw Sbai8l glo o 3)lg (iw)d
i dlaidl gilwdae s (VY o Kee
P )Jé.o L;o.\.db Vi 9 )Wb d.olg.c )Jl s sW
39 3185 3929 ol @l wlosly aS aituuly jusis
OFA (LaS) 53,8 o0 bl Jao Tawe 1 oy
d.o|9.c Cuolo aS ol )gl.; O.JJ » (YaA9) Y(_gg)hb
Slaidl gladse jl 63 di> Jolge g dgpuinols
02se )3 9 34138 o il diamnly sty A aia
g, g e (83bal 335,50 bl Jao Taws
ita 2 ool i oloy Jsbo 53 9 3515 paiiio
Glwde 53 0L oulply 3iS e s dly
ol 8sbas Causlo b 1 Jolge el sin Sbadl
03j 00 slayial)y yguo (al jud 5 )8 bl
L olgises Bro g 59s sialgs Gygi b Jao o

2. Harvey

Db e <Br<Vgoe<a<) SI(¥) asles )5
soles aio Ghjgel )d iz @RIl o
iz 220 Gl 45wl Uie (230 9 3
20350 ol | )8 (5,25 lawgio 3493 (Sijgal 5>
YooV () San g 3lg3)

kg ubgy F

GIPESS Sy @b 5l (2L s Galel
Jolge Sl (S olaibl dbie Byl 5910 9 ((5,9L9)
ol (6oLai8l (gl i 2g; 0358 sl (490
335551 ogo Jolge 1 (Su (55806585 b iy justio
@ Olgie | 5eeiST .l Slazdl algi @)U o
ST (659)e5ST gl iy 23S pandd i 9o
P9 U‘“a-’ 9 ol )9144.o uUTu.uuuLo P =LY
Sl 9 p350 (5,18) (5o8Ul )3 S b (559J9iST
-0 6)9J9_-Su )| Uu:>_l 9> U_J| .(\\“Aﬁ ‘Ol)l&m 9
er 2L > 9 2l hogyd b g hiogr sl
9 it oz log)) g 6)lgen g 3ulo Fd=d ol
2&is gy ol Sl gk g pSojlail iy 4 b

1. Underlying Trend

9 (digo 9 (9 @l pole (LS (slamaidy Ghjgel 15 s UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93




WS Slasl dolidiagy

Macroeconomics Research Letter

FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

Sgguiol sloaalge Uﬁ)f).b.) P ulp )J.\JL_9Ua_9J|
sloddlio silgie Ly ol gom)S, J
LmQT (_;|).g (_g|o_)|_3 as |J ng)g) LJ.\.D bg.e.w.ob
) 2555 Hla5 )5 bgy Sy 4 |y 3,185 392
ol oS csiees 1 (110 (hSes g 428
sble s 4 5l pas (iwolaill Joe
b gy S e g Cuwl Jo lo o
L;leLu.u ol kg.)l.»a.: gy ol &S ol k;.)l.zu
pald | oloy ,3S 55 (Bolad (g)lidln Ol
(\‘ucn-u ‘Ob&o.m 9 Lg)Lég,o LsAJ)S) .).»Sw

oslaiwl L 1) bl gloosly L g)lislw (Sl
Sl olas (F) asles)l

Qe= m + ZS+ & ()

g = NID (0,02)

9 380 Sk b Jloys gajg5 > (s85Las JUs|
(Ut (000 Mg £52 Oaized Caml Cul Guwily)lg
Lasuie (%) 9 () SVslae Guo (85lad 31,8 L
13390 50
He = M1 + Be—1 + ¢ (®)
Br = Be—1 *+ &
ne = NID (0'0721) ()

& ~ NID (0,0%)

@law Guilyly (i Jdo layiollpl S e
oilowy Guil)ly 9 0F aoud ouillg 9 0F
h oo gy ll> g JSb coZJUSl sj
ol 95 ol ST Jlin jgloay .3 g0 pasine
905y Jao 4 (F) oSy Jdo 2idl o

5.Irregular
6.Harvey & Fernandes

S iy by delge o Sl dase 5l pase 3,8 Lol
sbaidl Jas (19A9) gl (Yol) Mile g ,o\00)
025 Gy gl b elizbe Sl g (2w
-2wb95 slopusio Yo ol )3 358 gl JSiie il
Joloe lajiolly o sime ploj I (U osin>
9lai Gjgo 4 ploj Jglo 4o 2ilgise S9gudials
Fadg) siz Sy s s Gl sg)le S s
5l uese 9 ol @83 las > Fplaiol g ¥ Suw
G i basbl ogaw)S) Jxo olad T
Cansl 03000 iaid g, 552 |y g izl il
Slaidl Jaw 3,509, 5o (194 £53506,9 ¢ (59,l)
3o el pose wgylisbu Gloj (gm0 i
4 oloj Job ;> lgise 9 Cawl ploj I (U
gy Jdo ol gyl S s (93lal Wjgo

(b 359, £52 iy g Ly yusio Qp ol > &S
silas ol Jao (93bas JUsl g5 et g Jggxo
Sz &9 9o U SewllS Goaw)S) J

owilly 0F 9 o (uib,lg 0F Lol )5 S

sl g Sawd g alaw (B) dslee .l ol
aS Cawl (2o ¢l U g Cawl aud 339 s (£)
52 VLol @ 8 0)93 239, b 0y95 Ely 5> 2,
Ll ol Gty JBsud Jelos (S5 g 2y
s oloj o 5> a8 Sl ol ploo s s

1. Dilaver & Hunt
3. Trend

4.Cyclical

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



OUS Slaidl dslisiagiy

Macroeconomics Research Letter

Q= o + B¢ + ZS + & (V)

"0 i 3018 SeS @ aS Sl 9guiuols
-Lasd o9 )5 ilgise Eimew o2l 394 g 4y Ailgs
absleo g 'Yl dslee (glixo doles g3 )5 >
0ol o8Il ol gd puan g pSesll
GiSb OVsles jl glacgomo lgi o Fyilid
rlw g loyial)y 1) Jsgze slosinl)y aS 35S Sl
S )90 (Rleiunly JiSIas G, b | (leyiel)ly

OPAF (i)

M 1 1 07[Ht-1 Nt
a;—[ ] [0 1 0] [ﬁt—l] +
8t 1o 0 1) L[6¢-1

Q=(1 0 Zpag+e. (9)

ol S _).JSUA ol 9 Gl oljee 3=l Ll
Wy wig) sz 4 oo 488 ol lejsielly
230 (obad

d0) (F) gloalayl) digiiso 3)91p a5 (laslg,

"0 JaSii 1)y bgy el S eo b S it (£)
9 J&iwe JUs <zl dann 3gd 0 10,9 32D
0% ) layiohly pl il oo dimpeal Uliie
9y Sl mSH b dse wlagiahly 50 9 (0F 9
“omedd 5ilsd ellS i 080l g (ledawl, iSTa>
doyiohh ol olie bl L .adgdse 03
bzl 5l clio Gesd il allS iy e8!
b lizle Sl smw J3o 359 i 9 pdaw

3.Measurment
4 Kalman Filter

(A)

B (V) dbsles pu=o U|a.> Mg, L Ujgm

il 62U @izl Sl g rw gladse SMiS
232 0392 bls> paizpe g Jdo gl pog: s20
FByue 359, 3929 e 4 .l alaw g
G s a8l glodso (95bai sseliv
Oleyye J8las (g, b 0lgied b g)lizlw Sloj
wledsleo L olyas F) disles .3) uei (Jgese
"0 2350 |y bigy el Sy JuSiS (7) 9 (B)
ol 'cdl> -Lad S @ 1) by el ol g
szl b Loy piw Sy Casidg Sily oS 58
ol JUal gslsn o(A) aslso

.wl C.'J.JL? )I.))..J O(: OT J') QS
ol LS)'S")L\J' adsles () dsleo 9

s s aS Canl o (5,:5051301 asles Giuss

6 o3e logtiyl U 1 ajoselive Byt
Zy w09 Gopsio djlw ladie Qp oselin
wlp ) ssalin (PB ueis Kl (g i OleMol
S aiS o @l Q tiamly yuio udS uudg)
209 bl oo b WolS Qp 55 Wl
-0 Julds ol g5 @ g 552 6B T (igud 633
Ula PR |) el J|.>).3 UJLJ9J (A) dLo_u| asleo .)..:L;
(3) 5 (A) SVsles aSyi S o mogs oloj
5 eolaiwl U 1) osolie P (slojusio
aS & aS0 9lp cselin LB slojusie
b conl Jis slopio polesl (layiolly

LState - Space
2 Transaction

9 (digo 9 (9 @l pole (LS (slamaidy Ghjgel 15 s UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93




FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

WS Slasl dolidiagy

Macroeconomics Research Letter

790 =090l Gy, S oll yo Dludly) g (swaige
53 &S awl oad oslaiwl (YeoV) \g,048 S0 g
wasli plgicay Gloye 4 b pbedd o ol
S pazbs ol uwl Gijgel )5 iz 20
iz 20 @aSelal gl Sz pasls
2bb SO b plp Sge 5 ol Ghjgel o
Sl g 3y Gijgel )5 i sl 2 s
iz gl s 2l Syl SSzeS
Sl 53850 Slg 3l ploe gés @ hjgel o
&5 4 Gjgel )3 i ¢ plpb p <Y sib
s3im30Lis (1) Jgao (2006 7 iggiil) 5)ls 0 Us
-y ol GRygel 53 0ldye 4 L) pLud s
-0 WA BWEY Jlw 5l olpl ,s a&isls sl
U R 390 slodw pled )3 o Gdo <5 bl
obp U by pbedd Caws WAS Jw o
2 Sz bl e3iiSuly 9 Sl 5SS
0d9) O')).o 8.0.) L L;Qli.wub LsLQCl.uu) UJ' Uu)gnT
Sl S5 G ol WAS Jlw s Lgis .l
o Ghgel )3 e bl esesplis g

awl b &85 @ ol glewb,

of osesd b (1Y (o)San g 65kT) 3iS 0 )
gy e (ST )i @ Sy g Br dejielly
OWsles b astums 6)93 g, alaw (351 9 6)9d
yilsd )8 iy oSl . 3iguns0 3)9Tx ¢ ilsd (yellS
)l dag Glogmiin ol GSL b
LS slesgln g eselive Llpd lepsic
-J3o )3 . abb e wdls -lad sloswe sloyial)ly
tolej slayiohly (swoin gl «dl> -Las glo
-0 03wl t-) yloj ;3 39290 WleMbl olod
ol sel bl o Jili8 GallS Cdle, o9
Bl b Gwoiy o lord el .l
O 203050 518 LSl )3 1) las Oley e (a8l
o Lad o8 3l 03wl U dasiahl l oo 5|
) opesd |y Jae esalie LBy lizl oleise

(0 e g 456 (Shad)

2 (i R pb oy O
2ol gl L jgol
9 (sw3igo 9 (9 il pole

iz 530 eIl by Giegl ol 53
9 0 b pole AL ol Ghjgel 5o

STEM aliuls gladid) ;5 olop 4 obj pbead Cows N Jgaz

0l3ye 2 0 s o | Jos

>, V10 127
2/ \AY 122
LYY 1#59
AN \FVe
o, VES 1%
AL 1%
-, Va5 VY
+,¥19 \PVE
A VO
o VSN 1%
o FVY VY
o FY's VA

2. Unterhalter 1. Baliamoune-Lutz & McGillivray

9 (w3igo 9 (39 @l pole A1 (lomdiidy Lol 45 immiz RN ST () sole (Wo) L) s rbe 320 ga§dke 2abld
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,




OUS Slaidl dslisiagiy

Macroeconomics Research Letter

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93

o FOA 2%
o a5 1WA
o, OYV WAL
o, SYV WAY
o, SYY IPAY
2,509 \WAE
o/ Ao\ \WAQ
1150 \WAS
o, 5FQ WAV
o, O0Y WAA
-,019 \WAQ
o, OV \¥9.
o/ FIA \ra)
o, F19 \ray
o Fo¥ \ray
o P AV \PaE
o/ Fo) Y20
o P AV \¥as
o, O\ \Fay
o FPA \FaA
o FV\ 1¥99q

Sl Ujgel 510yl g Gidgly dwwdo I 63ud 351 lossls Lulwl p Giegly duwls tislh

Jao 5l eolaswl b Giagis ol 4o (YelA «Sg)S) oo h Jdo cuesd §
A(F) g (V) Dslae Gabo (Yoo¥) ol)Se o o5 ’

slodidy ol Oljgel > Gz plnb bl 2y )3 (Jludl lopes ganl 4 2253,
WV Glodln Jo olul sbaidl s, p el
Jolgs aS 9,01 I .l 63ud awyp VAR G
O o5 lagie 3gi 1 380 (s030lie J8)ue
Mgy 9 Slal (GigleiSS iy ale>
5H(Y) 9 (V) WVsleo (o (gl 35)l30 (pasine
oslaiwl (g lilw Silo) (g (s slai8l Jaw

aS silesly Hlis loyiuegiy a5 ¢l W asgi b g
@l pole Laliils glodid) )5 sjug Lbjgel
Casol S0l Ly ol Sl wloypw lp
"0 S ) BB g (69190 aS ! (jgol
35,08 a5 cuwl ()8 Glag o sl ).<JLU 9 S

Jso upal @ dzgi L g lagl )5 a5 agdw
239, S ar s )izl (Silo (s uw (s2xiuw Slazdl
o ol (oud Nig) i Sl By g hewd
J6,ue Jolge bl (slp ()l @ ((Soud 209,
aS Cuwl (e3bas8l sy p S350 93lai (gosalin
©ff o 3135 3929 o sl 631> (=8l Lo >
2Eiils slaaid, Gijgel )5 G pLed lade
@My i g Dlwdly) g (wiige 9 (59 g pole

wﬁ“"’““..‘v 4'.’ 9 -XLAS élé I) -X:!A? LSLQ(S)9L1§
S 1) (6obai8l sy dtms jSye A5 (55909585
G Ol ol > g 3> lis ISl se5(s0
Bl glaaid, ¢l (Yolo) 'gilo g ¢yguminSl
) 9mois oloiss Suaidl g sy eV Cubgus
L g cawlio CagaS yils (ga0 a5 36iS o palyd
loaid, onl 55 033G bigel Blg el CabsS
“Cuo) prizpe g Sbaidl )5 (59l (@Bl
2 salys e oBes sl 3laitl ylo

1. Atkinson and Mayo

9 (w3igo 9 (39 b pole AL (lomdiiy Lol 45 immiz R ST () sole (Wo) L) s e om0 (ga§dke 2abld
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,




FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

WS Slasl dolidiagy

Macroeconomics Research Letter

3y &0 Eg0me0 e, &) Ln(NtE+E) gl o3
9 el SUgiunl & 15 9 (598 3 20 9 B 590
loaid, ;0 ol pbudd e, Ln(ef)
9 Wlusl) g (swaigoe 9 (3 Al pole 2Bl
Oldse pLCus o ,oig)liJ «(In(em) — In(ef))
@ el gload, ol Ghigel )3 0l @
o URjgel 3 iz Rl pasli plgie
53 Gl sdgi ] oBisls gloais,
WAY Cob casd @ (A3 (allBb 3 gl pauuds
o3l .l 830l Cuwd @ YIS (59,0 Slasi @
9 ulrl 5350 b Sloj w0 Sl Goedy s)lol
35l Jle Ghjgol sydeln 9 Ghogh duugo

slodid) ol Ghjgel )3 oloe pbed lade
9 o psio plw e sSlesds =i oBuisls
ol el s iy aslg, Aiiles lasled
aslss ;5 a5 Cal ol 3 (F) dslao b (¥) aslss
9 0l Lijsel Sl = L9, Wl sal)> ()
(V) dbsleo )3 o Cuwl Ghjgol )3 (Smiz paumd
R0l )3 i LA 9 Ul Uhjgel Sl =

b0
9 (V) @Sl Sloj g (awslaidl glase
4 b 03y e 'S ieuST Ll8less b (V)
03ub 03,91 O U Y slodgss 5 vy @ ol pul
Mg Sl s @) 8 In(s) of ) 48 .ol
38l (Su5ud lojw 53 a5 ol (=Blg

i) o ((V)aslee) U Gijgel 9 STEM ladis) )3 iz 2100 i) 35500 5l Juol> zalis .Y Jgaz
STSM bo, 5l osliswl b oyl sbazsl L5l dlyu sulgs

to)ll | RMSE | o3ud )9l wulpd | mndgs slo jusio
rrA Yy vy L
(o,00¥) / / D(Sk)
-9, VFY
o000 -0,000 Ln(n+g+§)
(0/000)
rTe vy OF I 1
N I / (inem) — In(e)
FAVY
( ) °/°\c‘ °/°A\ Ln(ef)
\V,0ANO
(D noo)
/
-o’o;e .
(07000)
ol (295 Hlmo loyiolb ol
0/000 p‘e.V 0/000 éa'*Lj
o,‘\\” RZ 0,000 q',"{'{)
0,000 [n.la_;..o' x U 9)‘.‘>
Y,f¥  DW o
s Mg o gy Cuole

Ll Jlis| alaw gosiasplio il J51s slacl iausgi

U9} (e 33

2, Oxmetric

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



OUS Slaidl dslisiagiy

Macroeconomics Research Letter

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93

L5l Lalbl sy el glaaid, ol
ol 53 lawgio jebo 4 oll Sbaidl Gl (Had>
o po g Cawl @idlh GholS 3oy 0,00 laJlw
20,5 S L8l b aS 5)ls «dVs (Ln(ef) g3)91p
3g (aBuiils glaaiy ol )3 ol b o
29 4 il Sbaisl gl Bade (51> (allBl
il Lol 3oys oA ladlw enl 55 lawgio

09951 9 osile BL Laxid lagse)!
~Sig ol I pligebl gl (SeS slosilo L
pic doodileBL e Jly wez 2l
oslaiwl @Mbwb)bp_)& 9 MJP
sloogel plal I Jols gl .l oxd
SeS sl2o35lo Bl 1ge)l g osile Bl paysuis
Ll 636 63,91 ¥ Jgaz 3 (V) dslss (gl

Ceolle aS oo oaolie ¥ Jgaz 4 dzgi b
6185 i U @8lpo (1) sl ids? sl
Oliselol alaw )5 (udgi (5losusio oo -l
3gi l (uso e, &) aiime Lisel s AA
o3 (5,138l (Suj8 Wloyw 3 aS =Blg
9020 @iy 8J g lalino g o il Ln(sy) aewwl
&P 9 waold by &5 9 JBeem by Ep
5,8 9 lsliso g o )51 LN(DFEHS) «SWgiml
STEM  oisls gloais, ;5 ob; Pl
sl )0 g Jlies 5 cado il Ln(ef)
slodid, ol Ghjgel > hwwiz Rl
Il g (5850 il «(In(em) — In(ef)) ‘Umliﬁol_\,
0)95 ;3 ol basdl sls Gl sgi e, &
ol il 4l 1FA9 G FSY o e il
L a5 51> <dVs (In(em) — In(ef)) usio (53,910
ORigel )3 iz s RlRL Y 20y Sy il

(\0)asleo gl STSMJas SaS slasrile 8L u9ojl 9 oxile 8L yassis sl ygesl o Y Jgas

loosilo Bl Lauseds ogejl

Q(9,¥)=0,\vAa r())=--,YFA r(Q)=e, 00\ H(A)=<,A¥\
oS loosile L gajl
Bowman-Shenton = Kurtosis | Skewness @ Std.error
(e,AYY) (o,500) (o, V¥)) AVY | oS, JS
(o, FQ5) (,Y¥9) (+,900) =90V o
(°,¥"¥9) (e,\FOD) (=,AFQ) \,YVF o
(,9YA) (o,90Y) (o, VYF) o, ANV plaiol ¢5>

Ll Jlis| adaw gosiasglio il 515 slacl jausgi

U9 duwlxe 135l

oylel (Q(¥R) g il N (A)/T)Jloys @235 syl
Shamon395 4l @S ol TSkl S
13 9 313 X(3) @95 9 el o33lo BL 4 ¢yl
Jlr Simon 395 pac p Hao o dud)
oS siod o0 Ol pausid lapge)l -dgub 00 3
Sciloiummn o801 guo Sl osilo 3l sl

2. Box - Ljung

dogiid ook o)lel Jleio! alaw < azgi b
lolo 8L (1392 Jloys pac Kol a5 hu0 adyd
&9 L H(A)=,A¥) o)lol 5gd0 ) aluwml
shizl Gl lglueal pac Kby Cuwl F(AN)
b iy 4 1(9) g () adbbe JUS
9 el o5 9 Jol sloaady (Jbpw (Smmons95

1. Bowman - shenton

9 (digo 9 (9 @l pole (LS (slamaidy Ghjgel 15 s UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,




FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

L. .
OLlS -‘I ..'9'| dsls 3 93}! 4 P .l
Macroeconomics Research Letter gV

ol Gigel o i @ plpl pasly en )8
o il (In(em) — In(ef)) ‘Um&ﬁglg wloaih,
b A1 Gallsl adgs ey o s lblise g
W9 B PSY glodle s oll Sbasdl @lpw
(In(em) — o (63910 oo Cawl aiils
G PPU 20y SO Gili8l b aS 55l eJVsin(ef))
3495 «@Buiily ladii, ol Ghjgol )5 (e
ol ) lawgio job @ olpl slasdl L;L">|.> Gl
20,0 SO Gwlidl b osyls Vs Lin(em) (g3,910
3dgi (oBiily o, el ;3 ¢lase Pl
o2l ) lawgio job @ olpl slassl sl Wl
ol @il Gioli8l suoys o0 loJlw

A L;QJL@U ’Xlols g (_gbb 9 .\.uSUoJ B9

135 3929 osile 8L o

Ceolle aS 3980 030l F Jgaz @ azgi b

A8 (Sbo b 3919 (V) sl (mudsl slo pusio
Aiwe (2ol (linabl 30y A9 &aw ;3 g
S oy 55 &S (=Blg 3gi I (s e )
9 o Sl Ln(sy) wawl oxd (g, l38lo
&5 9 9w iy & Egomme i) g laliso
o il Ln(n+g+8)aSWgiml &5 9 (5,9L8 3y
sloaidy 53 ol Ujgel e, g 5 llse 9
s Jslimo g Csto Ll Ln(em) STEM olisls

Ol3y0 Uhjgel 9 STEM (ool sl 53 (i ¢ pIpb pi, 8 51 3)91p jl Juol> zlis .Fgaz
STSM bo) 5l 63biiul b bl Sbazdl dilpw sulgs pin, ) s ((F)alslse)

to,ll | RMSE | 63 3yl wulps | mwdgi slousio

rraY Yy Ve L
0 00V) / / H(Sk)
'q/F‘J"
o000 -0,000 Ln(n+g+8)
(0/000)
-7, 5V
( ) 0,0V -, WV (In(em) — In(ef))
0/000
F,YV0
0,019 o oMo Ln(em)
(O/OOQ)
\V,0906
low
(0/000)
~0,08) )
(0/000)
Vil 293 Jluse o iol)ly ol
0/000 p.e.V 0/000 w
o/qF RZ 0,000 q',"{'{)
0,000 A L', 3
Y,Ff | DW - '“IM £

Ll Jlis| adaw goiasylio jil J31s slacl ausgi

vaegi laaisl 2aslo

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



. L]
By, Macroeconomics Research Letter PV 619) Oliio N Feo (ylimoj 9 jul FY o)l 15 6,93

-Sb Laris glagse)l plail I Juol> i -SL 0seil g leoxile U Laxid slopgasl
asles lp k;«;s le.mo.»l.o@b Ug,o)T 9 osile @Lméyg ol Sl glselol (gl L;{AS sloossle
Ll 636 63,91 O Jgaz )3 (V) SNiuandgs pis deorile 8L 039 Jlop voz

Lawl 03 oxlaiwl L;JLw.o.mlJ U.u.llg)lg P39

STSM o (sSeS soosile 8L 1gojT 9 osile BL Lassis slagge)l b .0 9>

looa3lo 8L Lausid (gl
Q@,¥)=0,10) r(1)= o, VEV Q)= <000\ | H(A)=o,AFY

oS gloosile L gajl
Bowman-Shenton | Kurtosis = Skewness | Std.error

Z

(e, AVY) (o,09Y) (o, VYY) 0, V¥ Ogw,S) JS
(o, F50) (e, T1V) (=,9Y9) 2, 9A o
(o,¥'YF) (V%) (o,A¥A) Yo il
(o,9:0) (o, AFY) (o,#AV) o, 9A plaiol ¢

Ll Jlis| adaw gosiasylio il J51s slacl tausgi

Uiogh sloaidl 1ish

(CUSUM) Jso o @)l ool o awd )9 (g 9L o)lol Jltio| alaw 4y azgi b
aiblgn Jso loyiohly LS Sily yho apid el WooxilogsBl 09 Jloys pac il < i
s paittuune Loz 55 0gail 0l 3 olsabsl alold F(AA) g5 b aS H(A)=o, APV o)lol .3540 00 3,
250 oo 1) 30053 90 Glusbl alaw a5 3L JUsI sl Gwljly Slwealpse Sl Cuwl
358 51,8 bas g3l oo vge)T o)l Hlsgas S dby g9 bl 9 cawl 1 () 9 () 2l 0
S Sygocnl i 43 S9ibin 3y s sy by i 3y Sl KQUA) g el NOA/T)
@ (¥) 9 (V) ©Vsles glp 3 salgs 3) auo @ azgi b oplply .l (Jb (S sgs
aS 39 50 032Lio (V) (1) slo)lages Gulo )i 220 jl ol 8L izl (aukis slogge;]
oS Cawl @id 81,8 63930 JI5 3 (9051 6)ll gy whld 9 23S 05 (g9 Suilatwn (593!

ol 038 0350wl s Wl Ly 9 CSiwandgrg  sdiwe  0lai WelS

3,135 3929 o35l 8L 5> (JUw (Siwwond95

9 (w3igo 9 (39 b pole AL (lomdiiy Lol 45 immiz R ST () sole (Wo) L) s e om0 (ga§dke 2abld
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,




FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

Macroeconomics Research Letter

WS Slasl dolidiagy

%}
T 1

1395

1400

slodid) Ghjgel )3 i RINL pasli e, Sl glp (CUSUM) Jso walps 6)lal ugesl ) ,lages
((Y)aslo) Ghul il 3dgi i) 1 0Uj pb s gSTEM

UiegR e g 5l8lpp 29,5 135l

Lh

—_

1395

sl Ghjgel ) iz RINL paslb ei, 8 Sl glp (CUSUM) Jso wabubd 6,120 ugesl ¥ )lges
((F)aUsleo) ¢lpl sbaidl ailpw sdgi pin, ) ylose Gbjgel gSTEM

UiegR e g 5l38lpp 29,5 t35le

sloaid, ol Ghjgel )3 (i 5 plpb 3929 b
) 69U 9 o wledlaibl s Leuls
GRpb Sl Gy @zwgi Jle ) glaygds
by g Bl glbaid, ol o i
5 e L o bes 2l g sdkaidl
2 Gz gplpl g siiwe dgol> Cuyses
Qo papass (@Bl gloaid) ol Ligel
-0 1 oobail 3 9 Bl aingab | (Slul
oo\ U9 ol owlwl cpl 3oy Guals .).Jlg.:
GV Glodlw gloosls jleslasiwl b cuwl 65,8
g (Yeo¥) pl,Ke 9 Jgi Jao g olpl sLazdl 1179
Al 0 6lisle Gloj 5w GgawS) 95!
2Buiily gl ijgel )5 (S b

8oy V

Oi0h s (g9 50l Rolgx (5oLai8l Vlsal I (S
Olosl .l oo g Hlaaly (obaidl by @
19990 Olgie 4 1) (Pludl aylojw djgg s by (6,105
S plgie @ 1) Gijeel 9 (soLamdl sy Symo
ol 03 9 Sl o3)gl Hledds @y (Sl lojun 5Ly
9 @l pole ol gladid, )5 Ghjgel Kl
3wl Guss ((STEM) ©lusl) g swaigo 9
oty el 15 .35 gobatdl sy Lads g slis)|
s 59U (59193 ol oS,z aluiils
paie Sy aliils glodaid, ol )3 869 9
e )sdsS (59195 257 0MEHT Bl Gi9ro

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



OUS Slaidl dslisiagiy

Macroeconomics Research Letter

UH>E2 9 Slassdl BE) (_;JQTQJ ‘u_mli.u.ub (_;me\;m’;)
3 solgs e Qlio.m ©lp olaidl glocus,d
ol 86 395050 HWanl b G5 4 azgi b g
aLbly aolsl Hlizes ¢lpl Slaidl sb; . lojusio
Saa b Jle Ghjgal slgs 53 9 L LBL > calie
iz G RRU Gl b (i 200U &9
sbaidl sy ool glodud, ol Lojgel o
bl Jlgw 93 4y Glogly ol -l bl ol
Uygel )3 siiz (59100 Vgl .l 630> Ewly
9 w3ige 9 O @l pole Laiils loid,
D s 290 0593 pd olpl ,o (STEM) wlusly,
Ll 5wl 6392 l3pe g3 @ WAS Jlw jl jué
sloaid) ol Ghjgel o oz R
9 Cawl 0313 Lo lS 1) ¢l pl slasdl s, « o &ils
il Gygpd phegl ol b 4o
2 iz 10 GlalS jglais 4 (ploviwluw
Sy il gl e luiils gladid, ol Ghjgel

sile ol sbasdl

2 dSTEM) ©ludly, g uisigo 5 35 sl pole
31550 sbasdl s,

50995 3 3230 Ol o3l Cuwd U pul

slodid, ;o by pbadd b1 (w390
Olwol, g (wiigo 9 (9 @b pole 2Bl
pbed Sl 5l i golas8l sy p (STEM)
9 Cawl 0391 Bl loaids, ¢l ,3 oloye
slodid, ol Ohjgel > iz Rl
LAl 3g (s bl g bk il aluils
aS Cuwl albly olpl sbasdl dlpw Sabs JS1s
S GhegR 9 a Slhe b Cuwl Gillas
wPlpl (0 Sl 53 (Yeof g Yool 9 199) (S
Cowl (Glao g LS.\L;aJ§| Ay U.UJQAT 3D (st
slodidy) aS (Yele) galo g HguminSil 5,05 (Sl b
Oluoly) 9 (wiige 9 (9 @l pole AR
-6 5999355 SLaidl (59,45 (sl o3V u>gaw (STEM)
CaoS bl gy g S0 pald L jexo
ol 3 0303090l ©lig e udsS b g cuwlio

9 (w3igo 9 (39 b pole AL (lomdiiy Lol 45 immiz R ST () sole (Wo) L) s e om0 (ga§dke 2abld
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93




FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

WS Slasl dolidiagy

Macroeconomics Research Letter

Aldrich, M., & Hall, P. (1980). American
Association for the Advancement of
Science. Office of Opportunities in
Science (1980) Programs 1in Science,
Mathematics, and Engineering for
Women in the United States: 1966-1978.

Ali, A, & Ahmad, [. (2019). Nexus between
gender inequality in education and
economic growth in pakistan. Journal
of Social Sciences and Humanities,
58(2), 49-70.

Amadeh H, Mehregan N, Haghani M, & Haddad
M. (2014). Estimation of Electricity
demand structural model in the
agricultural sector using Underlying
Trend concept and Kalman filter
algorithm. QEER, ,10 (42),109-134, (in
Persian).

Amadeh, H., Mehregan, N., Haghani, M., &
Hadad, M. (2013). Estimation of Gas oil
Demand Function in [ranian
Agriculture Sector Using Structural
Time Series Approach. Economics
Research, 13(51), 53-80, (in Persian).

Amirmoini, M. Mohammadi, T. & Khorsandi, M.
(2014). Modeling electricity demand in
the industrial sector in Iran: A
structural time series model. Economic
Modeling Research, 5(18), 87-117, (in
Persian).

Anaekwe, U. G., & Ofordum, C. M. (2021).
Impact Of Science, Technology,
Engineering and Mathematics (STEM)
On Economic Growth and
Development in Anambra State,
Nigeria. In Conference, 2(1), 29-37.

Assoumou-Ella, G. (2019). Gender Inequality in
Education and per capita GDP: the case
of CEMAC  Countries. Economics
Bulletin, 39(2), 1154-1162.

Atkinson, R. D., & Mayo, M. J. (2010). Refueling
the US innovation economy: Fresh
approaches to science, technology,
engineering and mathematics (STEM)

&Lo

education. The Information Technology
& Innovation Foundation,

https:/ /files.eric.ed.gov /fulltext /ED5
21735.pdf

Baliamoune-Lutz, M., & McGillivray, M. (2015).
The impact of gender inequality in
education on income in Africa and the
Middle East. Economic Modelling, 47, 1-
11.

Bastarrica, M. C., Hitschfeld, N., Samary, M. M.,
& Simmonds, J. (2018). Affirmative
action for attracting women to STEM
in Chile. In Proceedings of the Ist
International Workshop on Gender
Equality in Software Engineering, 45-
48.

Bybee, R. W. (2010). Advancing STEM
education: A 2020 vision. Technology
and Engineering Teacher, 70(1), 30.

Chaudhry, 1. S. (2007). Gender inequality in
Education and economic Growth: Case
study of Pakistan. Pakistan
Horizon, 60(4), 81-91.

Chitnis, M. (2005). Estimating price elasticity of
gasoline demand using structural time
series model and implied trend
concept. The Economic Research
(Sustainable Growth and Development),
5 (3), 1-16, (in Persian).

Croak, Mallory, (2018). The Effects of STEM
Education on Economic Growth.
Honors Theses. 1705.

Crowley, M. F. (1977). Women and minorities in
science and engineering. National
Science Foundation.

Dilaver, Z., & Hunt, L. C. (2011). Industrial
electricity demand for Turkey: a
structural time series analysis. Energy
Economics, 33(3), 426-436.

Ezeh, K. (2020). Gender inequality in education
and economic growth. Master Thesis in
Economics.30.

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



OUS Slaidl dslisiagiy

Macroeconomics Research Letter

Garcia-Penalvo, F. J., Bello, A., Dominguez, A.,

& Romero Chacon, R. M. (2019). Gender
balance actions, policies and strategies
for STEM: Results from a world café
conversation.  Education in  the
Knowledge Society, 20, 31-41.

Goldman, R. D., & Hewitt, B. N. (1976). The

Goy, S.

Scholastic Aptitude Test" explains" why
college men major in science more
often than college women. Journal of
Counseling Psychology, 23, 50.

C., Wong, Y. L., Low, W. Y., Noor, S. N.
M., Fazli-Khalaf, Z., Onyeneho, N., &
GinikaUzoigwe, A. (2018). Swimming
against the tide in STEM education and

gender equality: a problem of
recruitment or retention in
Malaysia. Studies in Higher
Education, 43(11), 1793-1809.

Gujarati, Damodar (2002). Basics of

econometrics. Translation: Abrishmi,
H. Tehran University Press, the first
volume, third edition, (in Persian).

Heikkinen, M., Pihkala, S. Paasky, L., &

Harmoinen, S. (2020). Intersectional
gender-responsibility in STEM: Co-
creating sustainable arctic knowledge
production. In: Heininen, L., Exner-

Pirot, H., Barnes, J. (Eds.), Arctic
Yearbook 2020. Akureyri, Iceland:
Arctic portal (pp- 175-188).

https:/ /arcticyearbook.com/images/
yearbook /2020 /Scholarly-
Papers/9_Heikkinen_et_al.pdf.

Harvey, A. C., & Fernandes, C. (1989). Time

series models for insurance claims.
Journal of the Institute of Actuaries,
116(3), 513-528.

Harvey, A. C,, Henry, S. G. B, Peters, S, &

Wren-Lewis, S. (1986). Stochastic
trends in dynamic regression models:
An application to the employment-
output equation. The Economic
Journal, 96(384), 975-985.

Headey, D. D., & Hodge, A. (2009). The effect of

population growth on economic
growth: A meta-regression analysis of

the macroeconomic
literature. Population and development
review, 35(2), 221-248.

Hossain, M. & Robinson, M. G. (2012). How to

Iranzo,

Karimi

Karoui,

motivate US students to pursue STEM
(science, technology, engineering and
mathematics) careers.  US-China
Education Review, A (4) 442-451.
https:/ /files.eric.ed.gov /fulltext /ED5
33548.pdf

S., & Peri, G. (2009). Schooling
externalities, technology, and
productivity: Theory and evidence
from US states. The Review of

Economics and Statistics, 91(2), 420-
431

Moghari, Z, Zobeiri, H & Nadami, Y.
(2013). Impact of Real Exchange Rate
Changes on Value Added of
Manufacturing Subsectors in Iran.
Journal of Economic Research, 49(2),
363-383, (in Persian).

K., & Feki, R. (2018). The impacts of
gender inequality in education on
economic growth in Tunisia: an
empirical analysis. Quality &
Quantity, 52(3), 1265-1273.

Kennedy, T.J., & Odell, M. R. L. (2014). Engaging

Klasen,

Klasen,

Klasen,

students in STEM education. Science
Education International, 25(3), 246-
258.

S. (2002). Low schooling for girls,
slower growth for all? Cross country
evidence on the effect of gender
inequality in education on economic
development. The World Bank
Economic Review, 16(3), 345-373.

S. (2018). The impact of gender
inequality on economic performance
in  developing  countries. Annual
Review of Resource Economics, 10, 279-
298.

S., & Lamanna, F. (2003). The impact of
gender inequality in education and
employment on economic growth in

9 (digo 9 (9 @l pole (LS (slamaidy Ghjgel 15 s UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93




FIV 1) Oldio Voo Glims) g sl Y o)laid 15 6,93

WS Slasl dolidiagy

Macroeconomics Research Letter

the Middle East and North Africa.
World Bank.

Klasen, S., & Lamanna, F. (2009). The impact of
gender inequality in education and
employment on economic growth: new
evidence for a panel of
countries. Feminist  economics, 15(3),
91-132.

Knowles, S., Lorgelly, P. K., & Owen, P. D.
(2002). Are educational gender gaps a
brake on economic development?
Some cross-country empirical
evidence. Oxford economic papers,
54(1), 118-149.

Lawanson, O. I, & Umar, D. I. (2019). Gender
inequality and its implication for
inclusive growth in Nigeria from 1980
to 2018. Asian Economic and Financial
Review, 9 (7), 789-806.

-Mankiw, N. G., Romer, D., & Weil, D. N. (1992).
A contribution to the empirics of
economic growth. The quarterly
journal of economics, 107(2), 407-437.

Minasyan, A., Zenker, J., Klasen, S., & Vollmer,
S. (2019). Educational gender gaps and
economic growth: A systematic review
and meta-regression analysis. World
Development, 122, 199-217.

Nikpei Tabari, A & Elmi, Z. M. (2014). The Effect
of Gender Discrimination in Education
on Economic Growth in the Middle
East and North Africa. Iranian
Economic Development Analyses, 2(2),
95-120, (in Persian).

Ogundari, K., & Awokuse, T. (2018). Human
capital contribution to economic
growth in Sub-Saharan Africa: does
health status matter more than
education?. Economic  Analysis and
Policy, 58, 131-140.

Osiobe, E. U. (2019). A Literature Review of
Human Capital and Economic Growth.
Business and Economic Research, 9 (4),
179-196.

Panahi, H, Salmani, B. & Al-Omran, S.A. (2015).
The impact of gender inequality in

education on Iran's economic growth.
Economic and Development Sociology,
5(1), 43-61, (in Persian).

Rahmani, T. & Kaveh, S. (2014). Does Gender
Inequality Hinder Economic Growth?
Journal of Economic Research, 50(3),
616-593, (in Persian).

Riegle-Crumb, C. King, B., Grodsky, E., &
Muller, C. (2012). The more things
change, the more they stay the same?
Prior achievement fails to explain
gender inequality in entry into STEM
college majors over time.American
Educational Research Journal, 49(6),
1048-1073.

Rossi, A. S. (1965). Women in science: Why so
few? Science, 148, 1196-1202.

https:/ /doi.org /10.1126 /science.148.3
674.1196.

Rossiter, M. W. (1993). The matthew matilda
effect in science. Social Studies of
Science, 23, 325-341.

https:/ /doi.org /10.1177 /03063129302
3002004.

Schiebinger, L. (2021). Gendered innovations:
integrating sex, gender, and
intersectional analysis into science,
health & medicine, engineering, and
environment. Tapuya: Latin American
Science, Technology and Society 4(1), 1-
17.
https:/ /doi.org/10.1080 /25729861.20
20.1867420.

Shakri, A., Mohammadi, T., Jahangar, E. &
Mousavi, M. (2010). Estimation of a
structural model for gasoline and
diesel demand in Iran's transportation
sector. Quarterly Energy Economics
Review, 7(25), 1-31, (in Persian).

Shakri, A. (2008). Macroeconomic theories and
policies. Pars Navisa Publications, the
first volume, first edition, (in Persian).

Shirani Fakhr, Z. & Khosh Akhlag, R. (2016).
Estimating  disaggregated energy
demand function for industrial

9 (digo 9 (9 @l pole (S slamaidy Ghjgel 15 isuic UL ST o sole (W) L) (s ime 320 9pE300 dabold
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,



OUS Slaidl dslisiagiy

Macroeconomics Research Letter

YWV 619 Slodio AFoo Gl g juals PV o)lad 15 6,93

subsectors of Iran in different climates
(case study of textile, apparel and
leather products subsector). Journal of
Iranian Energy Economics, 5 (20), 115-
185, (in Persian).

Swafford, M. & Anderson, R. (2020).
Addressing the gender gap: Women’s
perceived barriers to pursuing STEM
careers. Journal of Research in
Technical Careers, 4, 61-74.

Thévenon, O., & Del Pero, A. S. (2015). Gender
equality (f) or economic growth?
Effects of reducing the gender gap in
education on economic growth in
OECD countries. Annals of Economics
and Statistics /Annales d'Economie et de
Statistique, (117 /118), 353-377.

Unterhalter, E. (2006). Measuring gender
inequality in education in South Asia.
United Nations Children's Fund,
Regional Office for South Asia.

Vaez Barzani, M. & Hatami, R. (2010). The
Impact of Gender Equality in

Education on Economic Growth in
Developing  Countries  (1990-06)
Simultaneous Equation Model,
Quarterly Journal of Quantitative
Economics, 7 (1), 53-73, (in Persian).

Wang,M. T., & Degol, J. (2013).Motivational
pathways to STEM career choices:
Using expectancy- value perspective
to understand individual and gender
differences in STEM fields.
Developmental Review, 33(4), 304-340.

Yumusak, I. G., Bilen, M., & Ates, H. (2013). The
impacts of gender inequality in
education on economic growth in
Turkey. Procedia-Social and Behavioral
Sciences, 103, 1093-1103.

Zhang, W. B. (2014). Gender Discrimination,
Education and Economic Growth in a
Generalized Uzawa-Lucas Two-Sector
Model. Timisoara Journal of Economics
and Business, 7(1), 1-34.

9 (w3igo 9 (39 b pole AL (lomdiiy Lol 45 immiz R ST () sole (Wo) L) s e om0 (ga§dke 2abld
6L Sloj g 3,Sug, tolyl Sbaidl sy o (STEM) wlusly,




