. o
u%(*_/,'/aph (L anw g 5 43 ) (SOLaidl (Slginng $ ( oode dolilad

ANARARA Zfd?'\ omjcr)%a)w?,;,@fdu/g&,;‘dw

5290 Mg 13 oangie 9 S yuiy 5.9Ud b ly3bo slailimT hod put puils
1AL Angd 9 Axwgd B ) (Gl HgulS I (o ) Jolge S
(PSTR) iy pable JUiial ygams )5 ) 3,59,

‘lﬁi‘soln&d Oy g
T 5595 o Il dans
VEOV/Y/YA 1 b i S VEOV/Y/F 8l o

oSz

Lrgio g dibricg (,5li8 b Slyolo padtene il g (chilio] i duaglio g oo, o stilllao ool Lol Sun
L;L,.v ML‘}.o FeeV-F-rF- "('Loj 5)3.)‘}& MZJW}Jj 4M}J'J(>)JJ}4§)/D' )‘)J‘/}:L}rd‘)j")@?ﬁ
onlio o Kol b5 slaools (sl 45 PSTR) iy oo Sl sy o Sl ppbico ol
ooliiw] 8,50 o Jlaii] o loicds 4 iy g awsio 6)9lis b O jolo cocd i s g ol o0liin] c00g
e 3,3 S sy 30 5 Slatial an b JES ol S 5 055 Bl Y sl g gl
EIFYTE ol s ol o W/o AN E ol Jisil peizo sl e oy 5 o imeats A5 o CgliS oo
S ste 5 (dite ST L« Gog b 5 drg 5 i gylke (ol priy g0 el o 0500
Sl (g 5,305 b Syl (oY rlans) il a1 yu b il 0] 45 0390 olye S (5 p30 80
Susorts 2 ol 5om b ey () )0 Cnigres 5 0dd 0 e 5 St cdansd g G 7)o i
L] 28l 2l fol sy b daslio ,o T lade Sy 005 dio TS o folge S

Jo 50 sleygas i g bawgie o558 b ol jolo  Jalge IS (5590 500 16uadS” (5019
PSTR 5,55, cblianwg g dnwgs
D24, 032 , C23 :JEL guisdinds

susanetemadinia@gmail.com duog | o8l (goladl pole s )| owlis 157
sj.mzonouzi@urmia.ac.ir (ghms 00is 93) duag )l oKl olazdl Lodls Y



G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o &m‘&&,@,ﬁ% Wy

doddo )
Slalllas 31 (g )loms - Consl (5 y9050 5 (goLazdl 0y (g (60lS glo a5 (S a5l (555150
ssbolen oo S ol 1) )lid 5 (6 slp0 cdnmgs g e alayly calisee SN L aid S 000
Wsods) (5 y5lid oy Boee ¢y yoe slaaidl caisS o (ol (VA0 5 VAAS) 1ag, 5 (VAOV)' glgus a5
Sype slaasls 3550 13 (Sysly §pSojll 5 iy nfjd gdse Colaa Wax (5 9le g
aS 5l 09z g e gl il o sloosls g axwgi 5 b glaculad ¢ oz Slool jo colail
T3zl s S5 VAN TEIE) 058 00 i o5 (29,5 Slieds (6,50 5 6359 Olsieas (sl
NAZA EI gV ISMRNDCTSR PRV PR

95809380 Dl ks ey drngd g Gx808 (6 AT ke pus a5 a0 o L Bl Sldllae gl
dnng gl 4 Az b oS Sy o0 S0 4 g G ST Aten abaly (nl (b 0l b ogd s
Gty Cado alal ) id iy ol 008 0590 40 Sladlae i g0l dlass .adl Sglase ( golaidl
VA A0S g el JoF oV Y o lSo 5 Gliaa)) 23S o sl (55900 5 (5955 chmasi g
T eenl) Cans (aine ddues aaly pl@awy J o le,eiS ol (Ve F 38Tl
FA TR SALIPSTO PRV

Ji 50 laslamdl wawgs 5 Gubizd 4 o delyo 5l caes ptiw Lanass gl il opl jo
olaidl arwgs Caslw S5 dloul by jlasl o YU (golaidl aiy &5 4 olows 4 5L aawg
2 sy ol bV N0 T GulSasdy g Lo V8 o890 Wils waz sysls S
£0,5 55 5 o lone (ol Asad 5 (50LaiSl g s missll 1,25 olallns

(V) T g g ) D9 cod

. Solow (1957)

. Romer (1986 &1990)

. Gault (2018)

. Greenhalgh & Rogers (2010)
. Oslo (2005)

. Usman & Hammar (2020)

. Ramadani et al. (2017)

. Guloglu & Tekin (2012)

. Ulku (2004)

10. Inekwe (2015)

11. Sinha (2008)

12. Tiredi (2016)

13. Markatou & Vetsikas (2015)
14. Hasan & Tucci (2010)

O 01N W A W —



wolasdl w5 b Jlo cpl b ool anwgs b o sla,gaS 5l iy aisbanng sla,gas

BL Joe 5l oolinal b s alal, 5 Sezg oV V0N (L 0n g 5 el = Ui )T
rp)) o J.békso uLw.J ‘CJL_: aS wleols )‘}9 r O)9A 6&‘..&3‘ M) 9 6)3Ty O ‘) ‘5‘4JLA-\)."
Ay g e b ysle ped w2l 5 YLl o S Iy e 58 sl sl
VoV Fag VoV 8 TmsSg9) ols golazil

30 e LR ‘6?)l>' s (6,8 Lo yus oS A2 o Hlid coad fl;;.i‘ Sladllas yizon
5 husbe) WS oo Wl olamdl wiy g 5yl cdamsi g G glaanie o all) e
el pogdle (Vo V8 Aadl gasles 3V V0 ol Ve VO 5 265 g Jlo | eV e o ¥ & ol 1>
3o 5 atdyi 5y5l8 Slole wsysly mr e alaly Soeal S8 Slalllas 5l Sy
VY O alls eV VY e g g2e) oS o 0uSTh (golal

Y gz Sl yolo (6,18 3L )los 39 3b g dng g uios sloan o b casdllae ol )
‘6)915.3 O Jag‘}) as G?L».AMQLQ.A_Q‘ Sladlas 465‘5 B 09'“’(5" )2« )90 d.d).m.u 6)5L’._§ l;
Sldlas L OJ.AT Cewddy CJL«.’ RS owoR Jd.al.’ “\4_5‘54\ M}’ ‘) 6)5L_9 d..x.wy c]a.w 9 (59058
i | K0l goladl e Sy g ot o (6 5l cLaly,y opl 45 and o (it ciliia

Slyecas (10" JiSas 5 35S by o Lhsyd 5,505, S 5l shite ou
So5epl da Joe (pl 50 ol asles solaiwl oo 8yme PSTR) T UL wodle JWESH ygum 5
SN 3l (ol Jaes uite S 3l (o o)l 1 85 (g pite b (slailin] yiie o b )
e Jole S plgiedy changie g 4t iy (6)sld b SV game oo bxyl jo im glaibin]
Sy S b Oyl 039 b g g oS slaan e BLS) g w0 luled oz

. Akcali & Sismanoglu (2015)

. Aristizabal-Ramirez et al. (2015)
. Vuckovic (2016)

. Wu (2010)

. Savvides & Zachariadis (2003)

. Erdal & Gocer (2015)

. Sahin (2015)

. Freimane & Balina (2016)

. Meo et al. (2013)

10. Tebaldi (2011)

11. Gonzalez et al. (2015)

12. Panel Smooth Transition Regression (PSTR)
13. Belarbi (2021)

O 01N W kAW —



G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o &m‘&&,@,ﬁ% V¥

Slolo hs i 5b Yol 1)l Cuje piiz (dad i 9,505, onl ) eoliial 45 58 oo
alpd B 020 o ol il 1025 o S5 )0 1y (5590 00 2 Lamgio g i ey (5)5l8 b Y g
w255 S 5 eiie calpd @3l JEH Sl (pizran S S o il i 50 Dl
S (o0 o2l 2 500 ) 4

G5b8 b Y game Dol canl (S 45 Sgai JYoiiul Glsi e o559 dllas slivl, ,o
g3o30 ol 3l (2T 5wl aals Jalse U5 (555000 2 stz s B 5T Wl Ly g aid iy
035 as & g0 Lagy) «s 05 31 il 530 (s 51 canl 18,55 1 g0l Comotl 51T e
ol o0 M;JJGJ)Q g_Al:JUaAW)O 6bLA.’)‘ LJ"‘9 J.,_n_,..: dLﬂJ‘ Ls]a};& U)}AGAJ ..\J‘QJLsaﬁ
(delse JS ()90 5 bwste g 4yt (55l L SV game Sl o NS, (Ko 1)
50 B 0gd o S asdllas opl 5o inlply ol coiie sla S 8 o2 o)y o)l
2 delse S5 (559000 52 famwgio g atb iy (5,5l8 b SV garme Sl olo uditas i 5 (glailin]
Sl oslaiul b atiliancgs 5 angs Jlo jo )55 00 8 Jalse S (55502 22 S5 Jole ;00 LS
D35 oy Voo V=YY Gles8gs (b (PSTR) (L wdle JUl (g 55 (o e Joro

60 iy Egb90 b Lo o (6,35 Slos Il calsl )3 a5 el &g s callie saailojles
44;.7;:90)5]}.: A;sd...nm JM‘SQ).LA)‘W o] owwlof G‘EAJ)A uLt.JUa.A)‘ L5>)J)3)£4J5
a8l colio ctlows sboaross 5 IS (6 pSamcii Loles g oot ailo o y25 (sboaidly Julow o

S 00

s Gl ¥
Jolse JS™ (590500 0y ey 5o mo s Sl 6l (Lo e (SIS 55 slaidl JSays
rosls o oS (5595 (ol Beb g o)l 352 SlbLs )l g SleMbl (50l wdgs 5l 21>
5 SleMbl (5,518 asle oo JUinil 4y eand 2l @l ans so s |, olsi 5 slas Slas
69U 3l oaSoolitul sla 23w 13,15 (5955 5190 42 9 9950 e Sl pul s jo DL |
Gsls 5l s a5 Sla iz o 1) Jelse S (5900 Lol tams o alsil |, olbls | 5 oMbl
Slme ds J b amd sa i iiS sod g Lal g xS o sl Slbls | 5 oMbl
&lee else U5 655002 2 Wlgi o0 Dbl )| g ledlbl (555lid Cuad (2815 453,18 3929 05l
5% 5T lbls ) g Sledbl (g ks 5l oS sl

Sy9b8 JEil b ol o a5 0l oo el sla ollo 51 JeSs oolazwl a4y bogs po ¢ Jol o590 90
LML (5,58 5l ooliiul Cote oyl Sl 4y Ly se pges (5lyzee 5 w03gs SlbL3 | 5 Sledbl
el SbLS |



51 iy eoliiul a4y el Soe Slbls ) s Sledbl g5k Jzl a5 el sl e Jsl s
(SIS ale s 5583 jebas 3l slaJlu ;0 a5 dnng 5 Baion aiile) 990 yomie Sgpetiall ale o
& S (Ol Slagyy JJoa) drsgi 5 Gofiod oS L] Sl (0500 428)5 a3 10 sz &
6 ysld 5l oslinal b o 51 oolazul 51 ls 6,3V sloizl o3l « Jsars diloyus o IS (g5
5 Sl (5,318 drlopus 00}l lyiedr dnmgi g G 55l b Gl Slbls)| y Sledll
GBS LS 50) Joe (e )0 (] ogdle dang g ko aSil S w9 oo Al lbLs)|
2355 5158 oolial 3590 (Jgaxe oy 9,15 (59,00 plgieas o

3 i solinul 4 el (Ko L) 5 Sledll 5,5k5 Jlsl a8 el ] pgs 5lpme
s Sy ozl Lo slaclus (0 a5 05l i (Arwgl 9 3250 5l 1uf) dgpuinal sl ol )l plu
Slbls )l 5 cledl s ,5ld 5l solitul 13 lareay olnsl a4y coul (Sow o] 56 0,lg0 5 Wgd
Pl @ Jold il (e (6,503 0902l sla oyl iz 058 S Jelse S5 (590 50 2
il by 5 4dliogegs Slojlo 6lo Lo «(g yigenals ools (glaolSyly dapld

Sdhe0 g 45 Wm0 oo (LS (S b e )3 i85 5 g0 Slalllas (Jol (lime 90 4 4z L
w38y 94295 B S i (6 IS ke ps p3line (Bl )| 5 SLLI (555l slags )l 4o o ]
S (Lo jsb 4y Col ogpial sl olls plo g dnwg 5 Goiod alaz e JaSo aylo a5
alo o cdomis 50 00,5 aaiboluobgs |y adoi Coul e caiS o ool ol laaslyl ) 5l S
Sl (5 5L8 45 59 oo SVl el opdhe i slowl Slesles zls B 4o 1, €oggtial
2 JoSe 69155 ol b1 adgs alb el S oS e slag i le ju ol b bl
(V2 LD s s eS 1o

w2l 39 L3 )| g Sledbl g 5ld 5l st (o)1 S 45 Canl (s cpgu (5lym0 4
(JUo plgrear b (Aol sladl o Slbls )| g Sledlbl (5,5l JESIL (5590 e caomis s 9 by
105505 oo 51,3 Olbls ) g Sledbl (5,5l 5l eslitul Sb cow a5 was B30 o pe slaowy]
Slalidl wan I Soge 5 biuise dajialojl Jolod 5 43375 5 osmlive b 08 a5 Lol &
3,18 315y SIFLACT &S ol pggie ol Jolae JYaul () 0,5 o0l Solol 5 s o), K00

w4 wms e las Ll s s cdillae ol s ol sl b LS o Jsl slme 90
0013 G sy 4y e lbL )| 5 oS (6 5L8 285 L 1y el 00 (5,505l oLl caJgs
wloy 3l Sload Gl () Laso9)9 don b (dnwgi 9 3ai 990 ;0 (Jle (lgied) oS
Al pl j0 098 e oamlive ((JoSe asle pu 0 (61T le e S) Lo 25,3 dad | (g4l
3l ookl e (bl ) alauly SG Az o g w9 oo s pSojlwil obiidl 4 Jelse JS (5550 02
Jelse @y bgs e cpgu (slime 09 o0 Sl SlbLs)l g ledlbl 55l 5 Jalse JS (55500

1. Acharya (2016)



G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o &m‘&&,@,ﬁ% N7

3L €8l (55l pss el (Sen DlbLS )l DMl (,5L8 oS das oo Lt (2 )1
(T8 Ty amo paiys

ol 15 sl pgn LIS sl sl o2 5 (LIS (sl 02 5l d ol S5
ol Cur (9o slaailly sl adgl 0j500 o (2B else 352y il (Sglite (Sl
b iz B 8 e Sgguials dyle yew il a5 o 43 S o slowl ICT (g JiSalo s
S i sl |,

Jolge IS5 6590 p2 dmline V-
PWT ‘_gLa:ooL) )| solarwl b del (TFP) a.J""?‘C Jf (5,90 12 g_gl.:za)l_.:..sz.cs ‘_g);c)’b.jl LS e
0dg5 5 Vgeme 45 23,5 o Spgo (V0 Lol 5 V33 55 5 Jlo lallhae zols asle
Sggein dslo yus 10 Dglis g codlaiwl IS (59,5 (5590 e lxe Gylgisas I o slilay JSls allBU
alops sloools (5 T o3Il Lol (aisS o sl ) 5515 50 lilay gluslasle s 5 5,15 10 (sl5lay
| B BY ] (Y‘ \V)f)mb 9 ))liu‘ Jw L PWT80 30 59042 9
Szl 53 51l Jsbo 5 0T o call 5 1y9iS s 53wy Szl 5 S (sl a0 (A
Sl Y ile J8las alex 5l ol)ls £55 Lid iSIom )0 (5138 ke s pled b cgliie
D5 o oolaiul wglate ey Jsb yo 9 calizee slojsiS jo dayleisle 5 J&5 5 Jo
Someal 4 (085 (339 sl JEI AIBL g 13 )1 (695 350 5l 9y e 5l S S (0
clas ol slaosls 51 gaas slo)las ol eolatnl 658 aloyu blas jo gluslagle pu
Lol oas oloul o o sl
ot 5l ool o5 g o s cplaS aiS o Hlo (Yo VYY) S g |jniid oS j5b Lo
ceoy 0 eloe S5 yg0e slotglss i alS 4 (Jlo - oy 5 5985 oy SIS 59
615\0 uaJL&l.} ..\.Jy LgLas)Lf.:.a O ).!Lc..’ (e ..\.;569 S8 6)5M5u.u 6MT)Q LsLmQjL?ﬁ
O danlie Sl a5 ol Julse IS (5590 00 (55 03lul Jlae G Juls PWTB.0 Calises
Jsb 5o boygis o dunlie Sl a5 5 )Lre 5 (CTFP i) Sloj ahaie G o 1) o g
(RTFPNA) 08 oo a2l,8 1) by Jlo
QSL“WL“-‘L’ASQMQSQ"‘)L“"“"“LWA)LM‘S))l‘)5*‘5)2’)‘36)5°)-Q)M)L5)*§°)|"\4‘6‘)-’
GLQULQ 6[.&30\)‘0 )‘ o».\.a"wéd.’ GLQLC 59959 J.w) GLQCf 9 6”3‘5 ‘;?L) ua.]l>L: »Aa.]?.ﬁ 9 L.G"L°)

D9 g0 s y25 ¢ o

1. Acharya (2016)

2. Hall & Jones (1999)

3. Caselli (2005)

4. Inklaar & Timmer (2013)
5. Feenstra et al. (2013)



NA RGDP[{A

RTFPjry—q = m/QT(th,th—1,th,th—1) M)
h.N.QS ua}Lw ZQT(vjt'vjt_l'th’th_l) 9 ‘5!_9‘5 £5L>b UQJL‘>L: ~.\.».]5.> RGDP ‘U—‘ )«) as
3 eaas lacols il SEYL o aS jeblen jelaie cul (gl cunl Jolge alg 5l s sSS 5
PWTS8 suaL'> )510 aQ aS Sl o0l »)L?u‘ J.n‘}.c M])O e 9 )IS 65).»4 9 AALA)..» ..\.Jy le.‘bool.ef'
@ @S ale s Vsb Sloy sl pw bl | (Se5ed ale s $357 50 5l 55kere ((TE)
L33l 5 (Bl Sl igeasls )0 (55138 asle s o 8,585 5l gomss b sl 5 Y]
Lol 00,5 plate cilflas Hob o

S gy sl eslaal b g b olils els cwaie Sl F 55l eolaul b la g 138 e le yus
Slcwd o b oo wlopw plew (ond Jolo oot g wlopu plew o Tsos7se @il
Wloyw plows ()l ay2) U5 50 2 5o plews Sl oslatul b ol o5 (6 35 ale s
Ll ol Lgﬂfo)’bi‘

50 Ll sS o 6 ,S03lil ) el slazdl G jo 5l 515 slass 5590 40 aS |, Sleesls PWT
y9iS” o 5o Jeazs )0 S5 glaciglss Wb G (g9ym (o 00l 5l S 38 (6 S ol
S e sl Sl loyuw 5l casls Jols PWTS8 (jslaie ol sl 14 05 00l el
A 5 05k gy a5l s ©jpon & col Jrax sladle (xSl olol
adlas wsle L5]LC 9 A.Ia.u.:w 4‘53‘.).“‘ L)")?AT 6‘).’ 6@)5 oé)‘l.g C)J 9 Sl 00 @Luj)b
VY T g |8 g so Jolin 1) (Ve - 0) Lol

Jolae J5 (590 4 9 axwgi 9 @i oo Y-V
oo Dgine il la,5iS solamdl w13 (uulS Lele cnwgs 5 3ind (5, Tl oo 05
Aawgd g G800y abayl ) ASlgT e 33950 Ay Sl o b ot Loz el jo Lloolazdl ogl
S35 0, lalul sgugs a5 wilos ST b ¢ oo Slallas 3l (g bews 0SS @aST T 0 5 (5590 40
S sl ) sl dnngs g Bz | 20 x5l dods 58 S elaiz - golasl angs
odeZy (SIS DY paze drwgi b LS (oo Ay g Baiod Sro |y (g A anie bayelS
el 035l o Jlo (nl b igd oo (S5 slas Jailinl 5 (oaBly slasseiws (il cel o5
gbor e B, Slataje 4 &5 waz Giils B o Bass e 5 Gt glaclad

1. Perpetual Inventory Method
2. Barro & Lee (2013)

3. Caselli(2005)

4. Feenstra et al. (2013)



65955 swe (Lo S 9 U (OS] yuaigas e 438 by (5598 b 1 3o g1 linol b e 05T WA

dang b S9zge SVpaze g eyl 5 oo sl adsl Bas el sl
Ll Qo Y gao

S8 e 5 GRS Caln ln (oot Slaoaly anwgi 5 G Dl 050 50 Slalllae
anie i Yhoo! wigd aclite dewss 5 380 slas liS bl 0330 3,50 40 LT S50
i3S aid) Cewd jlanie b drwgi 5 i sl a5 e Blaie (Djgo (pl S 50 08 aialys
VAT e g Gaaal V0 0 o 5 151 —gl) 09 i (Sl (5 S ale s (sl

ol 00 W ST oolatdl 0,y jgise (lyieas g g Bebod GAE 4 D) slaay,la
199 e (g3baidl w4y Wlgh oo Bayb 99 5l Arwgi g BeioS

Cool (o 45 358 (Byre s Sliles SV a5 05 5 oo sl cangi g 5o -)
Jyae aSST Loy sl bl 39250 glaslopuo SOV 4 S 5 50 (55000 5 i (1S
285 550 15 ey el slasle pos SOYIS oS L g (slale s SV Cilises glgil 51 ol
Sl walys 3529 T559,0 wby olS1 el laosles 51 G jo 4 S Jg3 (a35k hlo oy
el oo a1 (VAA0)T 5 le VLo 5 55L 5 (VAR ) o, Jauwgs o 45,55 oyl &S

Qg dgi A AT ol il g ple (699290 yo bl ISl ol Gl carwg g Gudow Y
Sl Sl el gz gas oS S g on 1V 955 0 e dnngi g 3ok slaanje alS
argi 9 Gl 50 (6, alep 4 ol (235 sl Cge cargi g Biod Sl )b
03,5 (5,088 Lo ps dxngi 5 Bdod el o 1y molie 51 0L jlade aolSy cide rod 4y .0l dales
OYAY 8508 5 o5 )0) wisd co coli 5 G j0 (ls g ple (609750 Liul8l iz ge g

Sxsls 5l ok 3l e Molliner 5 IS a5 T G g dmngi 5 B Lol
55 5 3l Gl g ol 1539)3 (§55930 iy cage e wu slavul b g DY gaxe
e 99 3l damgi 5 Badod (S jobo 4y 05 oo (golaidl ol ) o s Sl csleylo oo YIS
009l Gk 3l ) S5eSS e e jebay (WISl S5e LS 10 (6)90 00 5
Cdo byl gl b Sl g et it jsbods (080 00 Y (6 5l9) i wyaz Sl
5 i) WS i 1) (590955 oy e SIS ol b i e oy 1) LT e
AOY F g lail

S sy 9 Losls sl |y Il Sgute Wz slas;5ld o Sluil ylo s 5 annsgs 9 G
WS oo My Gl i (55900 cdrgi 5 32855 5 (Sl il 3925 b 0 o w0l 8 w5

1. Bravo-Ortega & Marin (2011)
2. Aydin et al. (2018)

3. Romer (1990)

4. Barro & Sala-i-Marti (1995)
5. Dargahi & Ghadiri (2003)

6. Amini & Ansari (2013)



&b Jusl cely Sl aloyw 03 S5m0 5l 09800 3y 5VL (550000 b iz laosles 5
Glrs,gld L ad, jl5ay Lol ool wxly jo anie g 0l Vi Caaws 4y (ool sla i o)y
Jol g (2ils 0 )8 g slail s (Bl plate il Ay 5 Bdod e oo SRS 1) o
39sn Floj De Sl (elaizl g b slapllis 5 e i oo 55l 0 555
S5 golatdl ad) 50 (cole dnngs 5 32820 o A 2 OliRe 5 ()15 SlaolSy dacdgs oS
o a1, 45l g (sl 55 o solatdl a, il cbloolamdl i, a5 s phods cailos S

OYA0 P Kes 5 (6507) 9303 g0 Cand drgi g it slacllad

Jolge IS $r90 54 3 sl g2 LYY
5 6l Conlow 3l (KoK 5590 53 99790 (slacs 955 51 ot oud Glulits (glagunslSe
9 (ool oladl) Hl5L ojlail ¢ Joe b (6 0k «(g,9k8 jlacsl Jolls Jolse S (550 e 2 )l
0 S 1) Saro (59,0 @l sazme (arads el )0 oS Sl 9,5 5 999 Gk 5l <o,
oLy

i slaan jo aiilys oo Bl dnugd SlaygiS 5l (oS Sl Lol a5 des e ()LAS walsd
o3l b ojlos oo plodl 4 iin (6,0ld 5l oo sl 1) drwgl g Gubod (gl Ale pu
5 WS oo lyd 1y (6yslid HLinil el eoldl olai 5 YIS 51 ISiie (ol JUimil ay ool
QS a5 3Ty L g gerad (g yglid b sl (Sae &S bolia ;0 1) Jelse S (590 0 cazaip
Aily8 anl Ol pae 00ilS s Julge 5 SO aS (g bn Canlw (6 S Cge s il
o Blo b A o Jupu coaily ail o el 3 b elge JST (590 500 2 r’b CURESTLCRIE
Gyl 120 Fres 5 sale 99F Foluy 5 )L ) Tade 5 ey )S) 04
(V2987 Lo DS 5,5 )04,

Bl 5l 3,38 oo 3l alse IS (6550 0 2 2l 598 5k el B2k 514 (6,505 anslSn
(Yoo ¥ Fle) cul puel )5 sloes o 4 el l5 1eS bhes o 5l mle saze anass
AmaSS St 035 (o0 g9 990 (nl )3 ) Sl g b & (65l Ceslew (2B nlplo
l JS o904 ;0 g el JallS oS 1o 4y wol IS jiaS oS i 5l b suze
Y\Y ‘Vol)Liw 5 olemlase) was o il

1. Heidari et al. (2016)

2. Grossman & Helpman (1991)
3. Parente & Prescott (1994)

4. Holmes & Shimitz (1995)

5. Andre’s Rodriguez Clare (1996)
6. Melitz (2003)

7. Abdurohman et al. (2012)



$3953 commo I o s 9 U SN yuaigae o &8 pubi (559k8 b 3o o1 dibinod s i G WA+

olSin il 4 b 90 Wlgi_o cJalse S (65002 5 ol gl e aba 4 el bl
B 0l Il o Wil e s gn 48,8 a5 50 I5is sty Jlse IS (590 0 45
) 15 lncandd w3 5 tles slatissn sl S (600 5 St o5 o 3 S
Rl

Dy8 Lyl )l e wgazme lie 4y az g bl 1590 Jelse S (5500 45 (5300
Slaazn sler o (So5d SV g 3 il ool 8 sl |y Laoj il il (an
Folil $1)ly sleosled 5 5 jslogm Dliolo gly YT adgs sz tams (Lal8l drwgi 5 Beios
bl s oS oln gm tadoe ol ) (3Rl lime) Jelse ST (550,00 0 45 S
135 Gl alss e 31 1, e g amo s plodl gy lyolo ¢)385 Sy il dgagy Syl
2, o Jl sl 45 e oS 35 e S (53000 3 2L el 5 o5 o
i (5515 Aoy 0051 00 (s ol Dlpolo i) wdg B e 558 So a5, oY e
390 45 ol 5l ool (S 05 sgm 5l B9 G 5 B 0l B el 5l 0590 5590 00 50
Slocalled 5 (So52d VS A5 S KIS e 5t |, ol S ol Ll
(VN gle) 990 ol 3 1) (JoSto (sl j2m0) dngs g Buions

2l Gl oy 5 @)l G iaz (il oo b Sl (Ve skl g Sl
Syge dnwgi Jlo j0 g Al dnsd slayeiS o BL sbaesls leslanl b Jelse S5 (5550 42
lajbore Jobs Jelge 5 (5 90 2 0088 (a0l Jolge Sl @ az g5 b ool 18 (o)
Jolss S o0 2 i Sl oo b el Sl by g ()b S itz (00 5L
RPN

S IS 50 2 Sie Sles)los 099 5k S g sbeygaS j0 4 wes e LA mls
e slay5iS )3l I baiS (oo S Jalse JS (5)90 0 4 oIS b (Slusl aple
Byls Joles s ylosi pog 5L L catie 1SS 4 pltws sl Sladl gl

Ol ol Y

ol Slllao Y-

A0 L 3igail sads lacS s o 1y Slelo 5 sy50 e o alal, (YY) 0z 5 SO
Codlad 00isS pnd Jolge Tl cjslate oy adlosls JI8 sy 0 0590 cdrngd 5 B (118
Wrwgi 5 385 b 4 (Glole Cdlad &S WS pe Gl g Wlod S gy ) Arwgs 5 G5

trsgi g i 4y 6yt bl e sike wix slbeSE AT s S e SaS bails s

1. Jan (2019)
2. Miller & Upadhyay (2000)
3. Yang & Chen (2012)



a0 (s o Dol g (5)50 4 cArwgi 5 Geiod Jlie byl )0 lojen slas sl il
Arrgs 5 i Copm] 00im (LS &S ()l Dl0Lo 5 ()50 4 2 (s Sl chnmsgi g Bl 45
S0 S92y Dlislo 5 (5 90 42 G 48yl 90 Cole Sy rizres el (g9l oladl ) (ol
el (3390l a5 iy 53 Dl oo B2k 3l (6 S0l g T 095 Dyl S en IV &S

L1, (TFP) Jalse S 55900 02) 2 ez slilaie Jlo dnmgs 236 (Y 10)' 0 5 lo
5199 o0 b il 5 Somel bl ol 65y (sloosls ibgy 3,50, 5| eslitul
a3l 50 seges LR (e dxwgi a5 wes o las el ailesls 18 w0550 Ve 0 Q
Flo dngi az 0 0 )ls LTI i slray (So3eleiSs bty Gk 5l Jelse S (5550 00 0
90 by a0 5 WS Dol | wlie parass Bl pas Wl (oo i i G| Sy
s Gl 1) Jalge JS

OR Gt My 55 5y9l8 Ll 5 adgi Jelse CodST B (VP Se 5 05
Alosls 18 s 3,50 Y ANY-VAR: 0,50 5 OECD 525 VYV slaosls jleolarul by e
wlojo 23 a8 (> 50 0 )ls w50 1) e i (e sl a5 wes o LS il
oyt 3oy 3l gord 5l eSS Loads hoad odgs Jelse ol sgazme cazgi BB vpes 0525 L
«2esls (60l Jlomy s el pus JELI (51 )0 4575 S g tST 1 2850 s ), (59,5 (559
Ty Omizmed 5 (VA T 50,55) (y50 0 by €S, oo P domiye ABd o ey
Trog 59> b g ilos S o 1) ] 48T e 588 (6l SlbLsl 5 Sledlbl (g )5lid (5590 42
30 Byl oasie OYLI o adgl oo medel a4 (5,0l8 Ll g Bigel ax ST .l ool eols
| aVlo 0l doys ) B /8 ey s yslid Ll cimls )0 S o S5 1A+ VAT (slaams
DS oo grdy St | w52 60l Toe 90 5 (SR SR (e 9 MBS (o0 Sy
(w8 5 S o (Slity seges Ban slas,sls Lanl 5 e B STl er @l ol
wlgi anld o St alex ) else 51s 500 S dBs 9550 50 1) (6t DY I5e
S oo dbml i Jlo (0ol looged 5 Zu e SlaSEESS

69l 5l oslial jo udg ()1 Jelse 5 09iali dloyus S5z )2 4 (V2 V) Tl ]
3 OECD 525 V8 aal> slrools 5l eolaul b Jolge IS™ (5590 0 0y 5 lbls )l g SleMb|
350 S lgieds dazul a5 am o i s sl a3 la Al YY 6,00 S b Caio Y
g ce 41,5 13 10 G lxe b, s bl ) 5 el (g glid 5l eslital (slagy, oo 31 JalS

1. Han & Shen (2015)
2. Bergeaud et al. (2016)

3. Gordon (1999)
4. Acharya (2016)



G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o &m‘&&,@,ﬁ% Y

A 53 S )3 Tzme 90 (nl 4 gelSin el Soptials (sladsloyes gl g dnmg 5 ek 3G
)05z g ICT ()5 5 (35 525y ot 050 485

» Jelse U5 sy » olemgile slaill Jalge 3B (YY) Ko 5 (solilels
ol b osbl sloosls oo 5 4526 3l eslitl L |, G7 (glaslaiil 5 el (slooluszil
G ICT Gle s (635750 s 45 005 oo L (gl ailosls )18 )y 9550 VAPV -\ Y
@l LAllEl adgi 4 ()5 dnng g GBS diloyw (535790 Cond 9 (S (AL W)
$397 50 Cuma el 315 59055 slaolaidl yo Jolge JS (690 0 2 1y S 3 00 i e
AL adgi 4 Lgel sladinse S g (J2l (AlBL w40 (JB dnng g GBS il s
JS Som0 e 5 6 7S pSl GT atblianngs glo,9aS b alio 5 ¢ 50bogs (slasladl s 1
Slags,sld 4 pliws G, 5l () drwgi 5 G285 (509790 (a5 (nl )o (Jg o)l Jelse
ot e o L (il bl el 5 s 5 Sl G 3 58 515
S, Jelge J5°

L) o5 i o syt S 5 S sl ges ootz b (Y- V4 il 5 55
O alaly a5 o oIy 352y anwgt g Bdod )0 6 8 gyl 5w e (e 598 e
(53lsi 00938l 5l e a8l aST s o lid gl Lol P (555000 b Dl jolo g adg
5 Beiod b Loges wdss (a5 L 998 sonie iy drwsi 5 i Gal3dl 4 Sl S
gl g BeioS 45 Sy ood A ayaz ST IS (Gudgind o)lod Ao 4 Cod 6V dnnys
g e fliey GOl dnnsd g GBS Sl 4 a5 WS ol (2 B il ey i
Sy Ogew S 95 Joe Sl esliiul L1y Jalge JS (5y9000 2 ol S8l LYVl
ey o)l Loyl 1 Sgags 45 0B o i el sl o0l )8 ) 5550 (SVAR) L5 L
Sy3bd oy an e 4 (Slhole YIS wdg jo eal a5 15 4 )15 (59,00 sl Lol ial38l
o Sholo YIS 4 (uils dxwgi 5l aline ;i dy 055 digi 4y 4S 048 oo (drwgi g (Gabo0)
85 el 3008 Juko 93,05 Jalge S (5590500 1y 2 (site Sl woazme (mnads ol 09 s e
S S5 ] ot sanline 25 g5 e LB oyl eSSy

90 9 S99 drmg 5 Gokod sleanie o b yed alal, (VY1 o)k 5 Ll
gy 3 eoliid LYoo YooV F 0y50 b 1oiS Y5 4o 1, i iy (g5l b Sl polo Y e
sl 51 5 S o s ilools J1,5 sz 8550 (PSTR) bl oSl gleibins] (y3mm 5
010 3925 559000 5 Sr5l55 cnmgi g B sloanze o Al o slalial S S, oS

1. Shahabadi et al. (2018)
2. Coad & Vezzani (2019)

3. Jan (2019)
4. Structural Vector Autoregressive (SVAR) model
5. Hammar & Belarbi (2021)



ol Lalizee YU g basgie (6,518 b Y guame Sl jolo 5 (5590 42 <6519 damgi 5 G e
aliw] jaie jl mhaw plaS” 1o b 058 o0 osliiul (5,55l55 Slaarlis plaS oSyl & i (I (0l L
s a5 085 oo Lt vl 5 se ssalive e Sl il e 5 Carte ST o el s anslie
09 18)5 a5 50 (655155 Cenlow sl 2l sl B la a3l lsieds Wl e golandl axugs
Slooals 5l eslinal b 5o (5550 02 985 2 Fhe Blide Jelse gy & (VYD) J 5 J
Arogd 45 QS o LS (5t gl WSS, Yo ST VA 0,50 b ez bl Yo bl
oot ) ahe )“l’ Ol S e St 1) e o905 e (2P JB Hsba e e
g Somylas jl Ebli> o eS segee & lie (eloizl g olatdl Ll YL golan b
e (o Gl S5 gl &5 sl 1l S mls Gaizmen el S8 b (Sogll zolaw
ans oIl i ) e Jlo s 3B Wlsi e

LBlo Ol ¥-Y
ooliual b adgs Jalse S (5590 50 2 leestils oLl 5l w0 4 OYAY) T Ko 5 Sl g
2 dxwgi Jl )0 9 55ebgs alBliarwsl sloy0dST (B g plnl 5l ISt glaigas o Lus S )
Sl s gl ils slazdl as” el o] 51 (Sl Gaton gl wilaisls nVA0-Y VY Sloj 090
O Suloloe 5 Cudie alayly ol ogdle ojlad pellas Coxds diges loyelS L anslis o
wde adal ) (o) 1 500 Bl 51l 099 ades else JST (590 50 9 Olnsisls oladl ey o
Aol oo (690 52 @ ol slaidl Cuossl) a8 b code adaly S 099 ,SSLAS

2 Sl ol g (5551 B pan olyents ()l o9 b SLOYAD) T e g 59 Jralal
SVYAA oy90 (b Ligs (g 5l esliiul L) caio glaidn s 0 adss Jelse IS (550 42
wloyw 5§55 Bras o)l o5 5L @S waspe Hlias s Wilesls J1E gw) 9,50 VTAY
5 Sl oy 31 el pogdle )l s Jalse JS (6590 50 Sol3sine 3 S Sl ¢ s
A3l Fie JS S50 DDeaS g5 5l Sl ailepu ST SI i w2 g & lee g9

I 90 2 (Sl Mg sllael 5 Jlo anugs (285 ((VTA0) (g Ladl g Cngd s
(ARDL)® n595 sloaidy b s 1o p mudgs 093 by slooliwl b 1) Cato (ise 10 algs Jalge
Olylel s conl o) 51 (Sl e Baizs gl ailosls 13 cwyy 0,50 ATFY-AVAY Slojoye0 b
5B o 23 0 Jelgs IS (5590 00 2 iy o b eaolisS’ 13 5 Seaidy 53 slasle pus

1. Lee & Lee (2022)

2. Mehrebani et al. (2014)

3. Lotfalipour et al. (2015)

4. Sepehrdost & Afshari (2016)
5. Autoregressive-Distributed Lag



6395 cshwne (VI Jlo oww 9 U (SOUET yuaigus e 438 puling (65908 b 5 oo o dibinod b o 15T VAR

69 2 G5b woeaidy o Lol 8,138 o cue il (aedlisS o gl Sl Lael ol cuie
Qq.oolsjf)omy‘sé,,.ﬁ;d‘_;Lmu%}aﬁj‘UW.o}a&w&@@g&lyg}fdﬁoﬁ
S ras g5l o Jolse IS (5550 0 2 e Jols w3l sy 4 OV () S0n 5 (5 500
YN F Slejoyg0 b (GMM) Taidl puoss slo,glicS g, 5l oolatnl b Slasl asle s 5 (55,
ot Gl gus ) solitu] a4 Coul o] 5l S (b gl wslasls ol ! jo VAA-
(S5 039 5b 4,0 eizmen ams oo alS Gl o ]y Jelse JS (5 )50 00 k25 B 5ot
sanl33l Jolse 31 sl oye0 o b Jeloe US (6 900 5 piuinass slass il 5l solitul oous
8 olpl ys else IS oo 00 (e Sloy 0yss b (7B e )10 ale s
cais ol 8 690 e 5o bl ol 31 L asly auilas
SIYAY 0550 (b 1) else U (s pg0 0 b (B9l (s abal, (O F ) Tl Sen 5 s
O Sl gl ailesls )13 w)y 0,50 (STR) wodle JWEs! fyguus )55 (5550 5l oolawl L 1 YF0
iyl ooS dnwgi ;0 6, 553b W 18 (650 2 siie ;b (D CueS al3dl a5
Jolse 559050 2 P Jolse oy Slalllas 55T 50 a5 ol 15l (S clalllas 950
Slyolo 5 (5,90 0 cdrmgi 5 Boiod gloanjo o LLI I ioren g oul aisls y e O jso 4
9 4.9...:9: Jl} B 6Lb)5AAS B PSTR o)isg) )1 ool Ll 4.]0.\.:94.;0 9 4.4._9)...\..»..) 6)5L».3 L) UYM
69 b Y game ol ol as e 15U w0 a5 conl T 5 oms cadllan ol 0
2 Belse U5 Goseste 2 Ao else Soo JLS o ) else IS (sp50 0 2 bawgie 5 48,0
JL&L»J‘ uﬁ“’)f) ‘5]4>)—~.C JM )l oolazul L: sd.dL: Axwg g drwgd Jl} B ‘5[-“)9—4‘5 )l (SM

s lidgis, F
b Mo JUH (g )55 Joro F-)

00 o Julse JS" (5550 e 32 Lawsgin g byl (50l L Dl jolo pudinne o 1306 (Bl (ol 5o
QS"""’;) JM&)J o»bLD.«.w‘l;Y”V—Y’Y’ ‘_,’.:Lo) 3)506194'\»3[)4&»9.154&»9.1 JL>)»))5.W5

1. Jafari et al. (2020)
2. Generalized Method of Moments
3. Mosalla et al. (2021)



(Vo 0) e g 13565 31 69 ,m 4 ejsbaie cnl (sl 098 oo (o) 2 PSTR) (Ll oDl JUi!
358 Oygods Uil b S g g9 w25y 99 L PSTR Jaw oSG oY+« #) gl 5 5lidsS
D9 oo gyl (V daily)

Yi = 44 + o Xy "‘,leitF(Qit;}’:C)"‘uit i=1..,.N t=1...T )

e . F . . . & : . ~ 11 2
gy Jisil o Sy Sk 0 (0 0C) el iy se s o3 5 Uy ~ (0, 0°2)
99,5 oo 8 S Sty TS 55 S 1 o5 sl Sy 5 e o S

-1

F(;/,c,qh)z{1+exp(—;/j7i;l(qit —c )ﬂ e O C.<C,=~-=C, ©

s o S5l a5 el cas pial )b Y g laslin] oo jlads 5l gam M o S G Ol yoaS

5 wloe JUl ite Sl G ool (o 98 Gl 5 el o0 a3 40 oy S 31 JUas!
dly eite addy (b5t (sl it (o 3l Wl oo (Vo BTyl 5 5ldsS alllae bl
5 0o aslllas )50 Joo b bLI | )5 (Soy685 Sl Cum oS oo jl g)ls K00 e 2 L
OYAY & a5 (63la) 00,5 bt oty las o alal ol Jale
M=1 (glabiw] jlode 9o b G (49,5 Bl o Jos 10 a5 oS o olpiin o) Ko g 31565
025 30 » PSTR Jaw =1 (gl a8 o colsS byl )l (6 0y pois b agzlse gl =24
S b g (C1) lalin] o> b awslie o (q“) JE! e ) jis 5 yeS polie U bad e (g0
@Y e bl a5 (SHge s S e Y Bot B i Po walye ) el Juisl 26
(02439) 7 e (PTR) (L glasben] ooy 99 Joe 40 PSTR Jow S Joo ol o Coomn
R 9 S goue Jade (JUnl gl i 0y polie sly &5 e pas 0900 Jas
4 (C1tC2) [ 2 alais o Jsl pl M=2 gly aiS o Bl |y jao g0 lade o500
35S o Bl (0) JUisst puiie i 5 208 olie sl 1, oS0 soe i g oy go Bl
PSTR Jow M 5l solass 10 9925 b 5 05 Joo j0 Cooms 0¥ e Sl a5 Siles el
o olgie e 4y azgi bl oo J35 (2ol SISTL (Sen b o g S5 Joe S 4
Ay O yg0ds s yial )l g JE] psite Slaslie 4 4z g5 b cuess olps PSTR Jow yo

1. Gonzalez et al. (2005)

2. Colletaz & Hurlin (2006)

3. Gonzalez et al. (2005)

4. Colletaz & Hurlin (2006)

5. Shahbazi and Saidpour (2013)
6. Hansen (1999)



G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o &Miwla&”é”?‘li W

Tyl y5 Oypods (ga> > g0l &5 b e i FR0 g FEL oo > g0l

Mg o0

F=0
F=1 ™

i + BoXi + Uy,

yit = ’ ’

Hi +(ﬁo +,Bi)xit + Uy
calyo )5l PSTR Jow ate n slo S5g 5l 1500 S0 el o Ll W3 a5 sblen
(S iy ol &S Sl oy Jobo yo psite 9 alitie ablie (sl Dglite & jg0h (rde Slo ke
SLdsS sbate cnl sl S e @i e oS sboay |, cintls slaosls ,5 05l Koal S
g loy Jobo o e g ahalie o et slo S dcwlxe gl (V2 #) g )la

.JJ‘GQ; 59).:.0
sl oot Ll Joe o (medgi peiie olgieay ¢ JUil ez Jgl >

oF (g, )
oln x. )

_Solny,
- oln x.

=B, BFlar o) [ n x]

€
WAL (2 sl it ol JUi! eite ipg L

_ ayit -3+ 3 e
eil_alnxi‘ 180 IglF(qn'}/' ) (?)

el gy Sypen i JESl ol S5l i b PSTR o atdlveans JS0 cioledyo

109 o0
Yo~ s+ Bx 218 xJF (a7, ) u .

i o5 L3 3 g0 o g wilon (sl )b S JUl st slawd KL Tl 0 o8
olail sloySile Gis 3,k 5l ol Sl Bds b PSTR Joe a5 el 55 bl ailoads
mCays SN 3t Joles a5 (NLS) ot e Sl po JBlos g, 51 oobisl by g 5
A dalss 0,61 wesl (ML) e
5 (Ve P oalygle g 5LdsS (Ve O olSen 5 1565 51 oy 4 e oo sl
i F et PSTR Joo S ez Jolye 0 FAT) 85 mas 5 05kt 51 J&5 4 (V=) )Mo
(LM,) Wlg 551,5Y (g 55 claoylel 5 ooliiasl L PSTR lis 1 (yos b (y05 ol a5 o

1. Colletaz & Hurlin (2006)

2. Gonzalez et al. (2005)

3. Colletaz & Hurlin (2006)

4. Jude (2010)

5. Shahbazi and Saidpour (2013)



(Vo2 odgyle 9 5bdsS 5 s9m @ (LR) lesicas,s cos 9 (LME) iud 515Y o yo
&l shaes b o i (lee alaily oo (e Jho 40585, D50 )0 5 090 e plox]
4oy yolaie (pl 5lp 0gh Sl paite Lo 09290 (a1 LS Lol oyl g LA

Bgb oo oy9ej] (JUS! b g0 JBlas 0929 a3 blie yo Jlil gl G 3529 yho

oold Jodxi g Joo g pai F-Y
Laugie g aid iy 6,5L8 b &l jolo g ué g lailin] Olsb ooy Bos b ol aslas
alaly Vo VY oY+ 090 (b Tl dnngi 5 anwgs Jl> p0 5588 B0 0 Jelse JS (50000 2
st et 3,55, b 5 PSTR nislatdl SuiSs ) oolicil b 1, asllis 350 (sl oo olos
S oo (gl e

98 g0 hapad 5 g0t (Y VD (kg lele anlllae 5l 555 b o I Joe

LTFP=F (LMH, LRD, LTRADE) )
:QT 40 as
VOV Jlo aly p pitie onl a5 00g T loj 0155858 Jelse S (5550 50 o2 )8 LT FPye
ol ool 5 oadly Ll LalBb alss ady ¢ 5l eolissl b 5 ol o (5 Sojlail
D9 o0 dumsle ST 69,5 s RKNA 0l ) glaz 5 L bLs )l ;o RGDPNA . L
) Uy jo 0,928 10 (odgs Ol jolo o yd) awgine g aid i Ol jolo o K LM Hy,
b oo (Ji!
O ygods GIo,lg 5 Dlpolo gaezme LaS T ylej (01,88 10 &)lod oes 5L o, :LTRADE;,
Lol ol GDP 3l gas,0
GDP I (sao)0 &gt a5 conl T le; jo 1,585 10 anng § Gz g)le o2, LRDyy
()l Syl g el i ez 50 il g lale e 55 el 45 oals (5,505l
)8 Dl gy Slaghod dnngi 5 i g ol pogas olitil 8 g o Sojgel g

A3 o0 by |) (275 drwgl g

1. Colletaz & Hurlin (2006)

o507 e yed A LlS bl ez et s el il S5k Gt T e il Y

BPSEIC RPN S 3T 7 SPSURN PPN FOWN L€ PV JE R EE S0 U VO INUORPIE o D PR | I

e S350 05 500l35 5 Ssid il el ] sl 25 ) ol il ol i

S 5 1 i eS¢ Gigsbal 5yl s log J5 s w0t bl easle s
b 5 Ol lxe

3. Hammar & Belarbi (2021)



G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o &Miu.h&”é,ﬁ‘li M

JS Sy9050 » Lwgie 5 atb iy (50l b Slyolo madiineud 3l gusy 2 sl caaldl o
100 5 o0 iy oy IS 4 PSTR omiwssladl Jow ¢ Jalse
LTFP;; = ayLRD;; + a,LTRADE;; + ¥i_{[B1LRD;; +
BoLTRADE]F(qi; v €) + w A
S99 582 sosls g (wDI) Sz S arwg slo asli dcgemmae 1 oolaiul 090 sloools
5 bawgie (5,5l b ol yolo 5l Jow 0591 (sl g oo ] 5wl Penn World Tables 1. Jolse
550 0 yeiin § Cuwl o0 oolatil il o Jos i€ alayly sloul Jole a5 ! jste lazeas YU
Dyl (5992 5L g drmgi g B e Jald a5 Lo psie pla g dianly jiie plgieds (Jalge S
Llodds u; )Jm BRI TRV Lo Qly’.‘:@ o

o Bl g o 3591 .0

B o Ul (Lo yg03] .O-)

(23 sla iy S, S50 3l S ol Sz g uest 43S e 5l LB« mwoladl Glool Blas
Wil ble Joe 40 09290 (slo pusie axiliz 05 ol liabl e e 098 Llo 31 ol wul
ey ol o)y cge s asalese |, QIS g ,S ) IS oy plosl (glopuoss
s 3939 ¢ T yho dnd 8 daygesl ol 48 il sad sslawl (LLC) g2 5 o0 (gl (y305]
led @l Lelol p el sas BV Jga 10 fyges] pl s aods ol oy aiy,

223l oo Ble iy picie g loe 51 o0 clo b ao 0 O grlas o o s

(Wigy yaicn 9 Tous 3 (532 1) 92 9 (o eogd w s adyy (y903T @l ) Jao

9% 9.0 e ges! (s yuiiio
JEIOYD tolel
LTFP
o Jezsl b))
SV YYY to,ll
LMH
e Jezsl )
_AJAYA toel
LRD
ees Jezsl s,
q/a-A tolel
LTRADE
ees Jezsl )

§uios sloassl :aude

1. World Development Indicators



TS yandl g Jo 331 2 .0-Y

HJlie jo og b jao 4o B al ( cwlid Jhgy Cand 0 ol ke Cole 3l om0

e Olsieas Laugie s 4yt (5glid Slslo (28,5 L 5o b PSTR (5580l 352y a8

oo o3l Las (V) Jgaz 48 595 de yee;l sl Matlah 158l o 5 g5 ol oo yg0;1 JLa]

S o anl 0= ¢/ 0 (5 bolie o 13 [, PSTR (5651 3555 (M=2) 3 (M=1) (lailiw] o>

1o lel y s bogpe Jlaim! eyl S5l polie ol JUl wlg slaws ;Klo 1 ecanl S5 4 p3¥
b5 sl alasly 0929 (yg031 ¥ Jga

Slailin] o> S o929 > slatin] o> g0 3929 >

m=1) (Mm=2)

LMw LME LR LMw LME LR
SAYEE | YSIYYY | 0-/22F7 | ZAITOO | VV/Z-F | VYA
Glevs) | Gleeo) | Glees) | Glee ) Glee) | Glees)

HO:r=0 vs Hl.r=1

5 slaazil igahe

2,5 sy JES! mlgy olaws o jslaie a1y snilendl as 8 alail) g9 Wb caalsl yo
s g0 yo 0 (Jll 2l S oged bld culaS 5 e jhe as 8 a5 wes e lis gl

ol o 8 cglailin] o> 98 4 S

ouilondly as yud alaly 0929 (9051 ' Jgur
slatin] o G o9y > slatin] o> g0 999 >
(m=1) (M=2)
LMw LMg LR LMw LMg LR
AT T VY N INRYAY-CR I LN S W Y22 I AV
CGIAYAY | GIAYD) | IAYA)Y | (1= 08F7) | (<12\7) | (-10FD)
HO:r=1 vs Hl:r=2

5o gloadl, 1 gadwo

(e gumo g pal Suxr JUKl @l olaas (05 patiie g (09 (i (owyp 5l o
5 ST g 355 ol lone dulio b 5 oot )51 ccgliilins] ao olas aingy o il y5:5T



G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o Asmiuhs,ﬁé,;‘l: a.

(F) Jgo mls o aplys Sl g Jow oYV +) Y052 5l g9,m 4 lallas j3ie ggame
A aslg> ol (slabinl o> G LPSTR Jow «lade J3las

JUS! b S 5o laibim] gla Ko Sloss yuass :F Jouo>

JYRCIWTVC Foled lee ST Lo
odilessl BIC AIC
m=1 VAEYD —SI¥ONF —£I¥a.§
m=2 VAFYD —SI¥EeA _SIYASY

5 slaail igahe

aS g oo o)ﬂﬁ oy 990 Joe SO iy st s 5 JWil mlgs olass s 51 ag
] 0 4.‘:‘)‘ (a) Jﬁ&.} L 4JJ.A Q)BT).: )l L}.ol> CJL.J

PSTR J.).o o)si).g @L.: 0 Jgd.a

e ot o e ot o
LRDo AT LRD, Y ASY
QAR VIYYY D)
LTRADE, Z Ve AD LTRADE; e AT
CYINYEY) ((ZARRRD)
FIFYYS = Yoo yll YAYAYYF = C w0 51 C = ¥/-AVE o5, suid 08 olSe

Geiod sloatdly s amie

w5 4 w23y Sl howd e Sla &5 ol Sl b e eSSl ol gl Gulul 2
Cawdds YoMV F 10 slasbinl am 51 o g o5y meiS £989 e .l FIFYYE Jolao 009y 500
L oholo asls oS Sley b el ol el YIIVAYYY Joleo )] o, 5T lade 45 ool
9 o9 M‘ﬁ"" J?‘ 25 d”u"‘" L‘bﬁ"‘"" )L:é) Sl YV/VAYYS }‘ )""’5 “L’““}l‘ 9 w}‘*’*’ L5)5L‘Lé
el 090 135, @illae S 5ol YVVAYYY I lade ol a5 590,

Jlaie g 058 (oo oo Solid o Saom 0 cod Sl o5 Sl (A b Bl (J3l g9 w23
Jsl bl ol j0 a5 el (w25, i £989 Joe) (slasbinl o> 5l S Jlasl e
Dedge Ty p) O)gedr (e 9 315 Sao (gdus e

LTFP=--/v6060 LRD -+/\ - AOLTRADE

1. Jude (2010)



Jogine oy S glel mhw ;o (358 (b Jae o la e peles ead 0yl calpl
55 o o Sl S & s i o Gl o Bl S 59 50 oy
sl T 0 5 58 52 (Lamagie g 438 s (6 5lid b ol ol L) JUiml juie ke Lol
g o0 T pa R) Syged )l 5 Joe 9 ) S gdas jlade JUT AU (el po a5

LTFP=./-¥-A LRD- -/-YAYLTRADE

Mosine 2oys S bl a3 o ot e Jae 50 bajite polod euds 551 culo
9 W OSs Gloj Jsb 50 9 alide slo)9iS sl b piie ul o Aol @ az g8 L i
st e ey 5 (gt g byt (gy5L8 L ol polo (a3ls) JUisl jeane Jlade bl
s 9 0,5 el Loginens ()lg5 s03 1) (B) Jsaz ;0 oy &SIl culys goae lade I oS oo
Sl 13 Jdsd g 4y 0590 | acwedle Wb

Ay g Giod gy sl w3, 50 a5 05 Gle i Oliee () Jloged 4y azgi b
Slpolo (Vb zsbaw 55 g0 @23 ) 5 laibiwl w5l jone bail go i o Jalse JS (550 %
e A1 ol 215 oS sl o St 23l 2l it il () chngia 5 438y (5 b3
Ok ol 1) Lagie g amd iy (syglid b Slplo (Vb zohaw g pgo 3, 50 o] b Sula
a3l L g sl i3l danegs 5 5ot L (6,5l b Sl olo i3l L a5 0,8 Vol oy s
2 S5 Pse G oS e Gl CeiSL g war SVsams wsi 5 6 sly anagi 5 Geid
Byl Glaglo ps sV 0

GilS 5 s 5 ple (695250 10 (il Sl olml g cdrngi g i gl Jlad uiznen
5505 S@elli 1 5590 0 S3ut 2 o) DI AS 5 o Dl jolo 0 5 dnnngi g e (slaaisjo
s 5 325 ol & st e LTl ool e Yl 5,958 ol 3 5
gl 9 §2850 @)l Cumd (31 B sl (S 098 00 (590 2 I 55 Sl el
wlgi oo cdavgio sl o b dxwgi Jlo o slo )5S 5 310 3529 aidlidnngs g drwg Jl> 50 slajpiS
s Al 355 (5590 W) E 5 cdrwgi g Baiod Slacllad angi L

Sy Ghsis Glo)giles sgeS wile L¥oar arug 5 3825 75 mw 09 Omb
95 (gogas rolly Collad (gl cslin (5lad 59005 g 5 LBl ol slacllad
9 G A Coreal 4 lacdgs (S axg5 pas g ()l slaad ai (09 Vb ey (0B slad
olRasls bl )l os cams 5 oSy ;o Olaass gl 5l colaiwl pac (550 4o A, 10 drwgs
V6Ll 5 Canng ygoms dalllas b caalllas gl s 4 sl 1oyl ol 0 o sl 5 Caato
el 85 (YYAO)

1. Sepehrdost & Afshari (2016)



(5555 e n I 5 GO g i, 5908 .1l 1 ] 5 ar

LRD

0/1

N

-0/3
(J\il‘a\ pia) 458 ydy 5 gia (558 il jala

Aru st g (3 7 e )

s slaail igake

by 5 Y (5,5k8 ol olo) JUGH pudito Jolio 50 drwgd 9 Gl 7 5lko calpd o) Hloged

el was e Gl |y Jalse JS (659050 2 Sl 592 5L 685 b i (1) Jloges

wDlo5 092 3l gt g 4t iy (65l Slpolo b mlaw 5 gl w3, 50 &5 cenl ] 51 S
Olie @94 (pgd w3 4 3959 3 Glailiwl s> 5l jgue bg ol Jalse JS (59000 2 sk 5]
s o9 Sl el 48y 55 Sl Ry st sl a3l S ] e
alS el i i Lol szl il cawste 5 48 i (5,5l lolo VL mab
Yol (g oo ez |y Lawgie 5 bty (5,5L8 Sl polo (YL mhaw 5 p9o w23, )0 (e ST )
bl ) g oy lods slagide Jalis 45 Lawssie g 48,k (6558 Sl jolo ial5dl 45 5,5
wole elo gy 5 Slidios Sledd 5 bgye glacles 5 Sledbl (g5l i, Slons
Ol b blite L3I o allgi go Bauis jolo g ool oyl (599 5k Giali8l el (050 o0
) Glabawly Sladss sly o ool 5 adss sil)d o o wpaz slahy) 5 6,5 8 > )15
Sl 1) asa calises sla 59l iSS 5l leMbol dnwgs 5 (5 10 (oS Il 4S) 0sS .l ,o Ll ;)
wlllas b caddlae (ol aseis oS widdy see 1) Jolse 5 g0, o Fin 5 (05 o

)3 Slymen (VTAF) () (Som 5 50 ailal

1. Lotfalipour et al. (2015)



)ay YFe ) b — 0,02 25kond = 093 9 Comnns Jw = (5lsly drawrgd g ) (g3lxidl (glouiiadg 3y dolibad

LTRADE

2 1 0 1 2 3 4 5
-0/02

Colad (3s Sl pa

-0/12
(D) yuaia) T gia 5 4% 5 (5 5508 & jdla
BehoS slaaidl jzuso
(Lo 9 YL (59l ol olo) JUH ptio Jolio jo @yloni (4092 51l 8 ¥ log0d

Wolosin, 9 (6 did F
IS S50 2 Lagia 5 4b iy (65918 b wlolo peiiseé b o) @ caslllne ol 5o
Gl wBlo y Voo VYo Ve Jlejd,90 b aidbdsugi gaswg Jl> 0,005 00 0 Jalse
(700 oS 5 5 by &5 (PSTR) UL ol JUiil iger S Jan J glize
Al Sy st oS s g3 5 ool il i 5 ans ) (V5 g 5 Sl
bl g oS o Yo Jalse JS5 (559000 D518 (092 5k 5 dnsd 5 (3855 )0 (les Sl e
loybdy Jol5 g pal Sz mdy s O b slaibinl v S L Ja) s Sy oges
5L 6ol b Sl polos iy 5 a5 olo o5 amo a5 0,51 ulis S e CgliS s 2
oS S 55l YAVAYYE e 51 sl o 438,515 o JUl juicte lsicds 4 awste
Sy 5l ke ey Sl 45 ansl 0 35y FIETYYS wi s ol oldl wmlys 3] o,
g 3 W 59058 L ol 5 S0 o8 ool S sl el im0 o 4 )
3 8l cow 1) Jelse S 65900 2 oo (39 Sl 5 g 5 oS gl oleg L
angl g i gyl Jsl oy 50 45 s oo (LA ond 355150l 0 @ bgrye gl oo e
95 5l ygee b el 4 005 Jalge JS (65900 2 3 sine 5 i 31 Tl sl 092 b g
SIS sire § ke cdrwgd 5 3x85 7, (sl (4 pin (5,08 b &l jolo (YL mhaw) (slaslinl

1. Gonzalez et al. (2005)
2. Colletaz & Hurlin (2006)



G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o &m‘&&,@,ﬁ% )a¥

005 (sie (UL e Jolse S 650,00 2 D)l o5 5 Slepgs w3, 40 Grizes (Salond
g 4 6,9l8 b Ol jolo i 4 4z bl adl alS (Jol w3, b amglie jo o] lade
2 slesiS &S CiS Bl o cJalos S5 5 9000 5 Anmsi 9§ gl (e el jo Lawgte
Y o 5ld b mbio Slyolo alBIL T, (Lo 90 e 95l5 oo by adsl ol e )5 dnngs Sl
WYL s Caenl 0529 b aisS oy s (aseine  S8laxwgs 5l e 4 U ases 58l
5255 By 5525 e ) oo o i g5 Ml 58 b ol A 5 a5 3o
9 3eioS IS wle s o5 m2> ool Sl )l e 0 8 2 S (595 Brd g S9b o0 dxng g
el oaisS o dangl g Gaiod e miew 09 il S (6 by sl 00938l IS ls anugs
@l pae el Ll pladl ol 05l caio Slady a5 g oS ad, 0 (S e lgiea
S| 00 L5>)L> 9 L_sJ.>L) LSLb)l)L’ L ‘5.‘.115) U)J.s u.,.zblf 9 Le)] ‘]a.wy Q> Sloos 9 uy}aza

Sl a5 cosl (i gl sloaras G pts waalllas jl Jol> gl sl o calnls
J.M:) JA.AB )‘ LQJT Cdo )LJ] L}:)Ja )‘ B ools Ws} ‘) ‘EAM}A.A 9 5![; 6)5L4._‘3 Ll g_:‘)QLa ‘Lb)}w.s ‘).:‘
a3y & Olsn e s sl g sly g o gt S5 i slaanze (alS s 50 e
28l S Jelse S5 (559000 S5ete 9 oollae (soladd]
5 3ddsi Jelos 659050 e Sloogd dtp b g 0ol (aasiie 5 00 Sheass (S i
Olyolo Caedl 4 az g5 b (ol plo ol alss e Jgeame (6 )5les g atdly yiol38l 5 ,5l8 mlan
Ceomw Ay lolKiils as Q}...:GA \)M 4«,\».]9.) U"\""’ UL"“’ uw—’b E) Ja.uw 9 ww 6)5145 Ls
anlss oSG oBiils ;o (5,5l U ils 0 jumedy « & ygo il 0 45 00,5 &S 1o pga Jud oRils
Oy M‘? (':al.uo uw 9y dbs)gu 4.&«»5.: L: oKiils 9 KW

393 S pall; O8] Cg 5o carwgs I 50 sla)9aS AT 358 e Sleiday e
w ) 093 (sl gl 1 (g i ppw 395 Slanwgs Blaal s iy Cax g Hadlopn doye o
smlee )3 pegay (salaidl i gla s )3 G Saegs (sl 05Kl bl g axwss 5 580
slocwlow gzl g joome uils olaidl e 4 iy g wipd plas! YL 5 5kd Ll b

S S8 > 5 sl9 p e S



References

Abdurohman, H., Shakeel, A., & Muhammed, Y. (2012). “Does Trade Policy
Explain Total Factor Productivity Differences Across Countries?” Current
Research Journal of Economic Theory, 4(4): 95-111.

Acharya, R.C. (2016). “ICT Use and Total Factor Productivity Growth: Intangible
Capital or Productive Externalities?”” Oxford Economic Papers, 68(1): 16-39.

Akcali, B. Y., & Sismanoglu, E. (2015). “Innovation and the Effect of Research
and Development (R&D) Expenditure on Growth in Some Developing and
Developed Countries”. Procedia-Social and Behavioral Sciences, 195: 768-
775.

Amini. A. & Ansari, Z. (2013). Investigating the impact of human capital and
R&D on total factor productivity in selected service sectores. Financial
Economics, 21(6): 59-82 (in Persian).

Avristizabal-Ramirez, M., Canavire-Bacarreza, G., & Rios-Avila, F. (2015).
“Revisiting the Effects of Innovation on Growth: A Threshold Analysis”.
Applied Economics Letters, 22(18): 1474-79.

Aydin, N., Alrajhi, A. N., & Jouini, J. H. (2018). “Estimating the Impact of R&D
Spending on Total Factor Productivity For OECD Countries: Pooled Mean
Group Approach”. Journal of Developing Areas, Tennessee State University,
College of Business, 52(2): 159-168.

Barro, R., & Lee. J. W. (2013). “A New Data Set of Educational Attainment in
the World, 1950-2010". Journal of Development Economics, 104: 184-98.
Barro, R., & X. Sala-i-Marti. (1995). Economic Growth. New York. McGraw-

Hill, Advanced Series in Economic.

Belarbi, Y., Hamdi, F., Khalfi, A., & Souam, S. (2021). “Growth, Institutions and
Oil Dependence: A Buffered Threshold Panel Approach”. Economic
Modelling, 99, 105477.

Bergeaud,A., & Cette, G., & Lecat, R. (2016). “The Role of Production Factor
Quality and Technology Diffusion in Twentieth-Century Productivity
Growth”. Cliometrica, Journal of Historical Economics and Econometric
History, Association Francaise de Cliométrie (AFC), 12(1): 61-97.

Bravo-Ortega, C., & Marin, A. (2011). “R&D and Productivity: A Two Way
Avenue?” World Development, 39(7): 1090-1107.

Buera, F., Kaboski, J., & Shin. Y. (2008). Finance and Development: A Tale of
Two Sectors. Mimeo, University of California, Los Angeles, CA.

Caselli, F. (2005). Accounting for Cross-Country Income Differences. In Philippe
Aghion and Steven N. Durlauf (eds.) Handbook of Economic Growth, Volume
1A, Elsevier, Amsterdam: 679-741.

Coad, A., & Vezzani, A. (2019). “Three Cheers for Industry: Is Manufacturing
Linked to R&D, Exports, and Productivity Growth?” Structural Change and
Economic Dynamics, 50: 14-25.

Colletaz, G., & Hurlin, C. (2006). Threshold Effects of the Public Capital
Productivity: An International Panel Smooth Transition Approach. Working
paper, 1/2006, LEO, Universite d Orleans: 1-39.




G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o &m‘&&,@,ﬁi‘% s

Dargahi, H., & Ghadiri, A. (2003). “Analysis of Determining Factors in Iran's
Economic Growth”. Iranian Journal of Trade Studies, 26(7): 1-33 (in Persian).

Erdal, L., & G€oger, 1. (2015). The Effects of Foreign Direct Investment on R&D
and Innovations: Panel Data Analysis for Developing Asian Countries.
Procedia-Social and Behavioral Sciences, 195(3): 749-758.

Feenstra, R. C., Inklaar, R., & Timmer, M. (2013). PWT: The Next Generation.
University of California, Davis and University of Groningen, draft, 2012.
Freimane, R., & Balina, S. (2016). “Research and Development Expenditures and
Economic Growth in the EU: A Panel Data Analysis”. Economics and

Business, 29(1): 5-11.

Gault, F. (2018). “Defining and Measuring Innovation in All Sectors of the
Economy”. Research Policy, 47(3): 617-622.

Gonzalez, A., TerVasvirta, T., & Van Dijk, D. (2005). Panel smooth transition
regression models, (No. 165). Research Paper Series. Sydney: Quantitative
Finance Research Centre, University of Technology.

Greenhalgh, C., & Rogers, M. (2010). Innovation, Intellectual Property, and
Economic Growth. Princeton University Press.

Guloglu, B., & Tekin, R. B. (2012). “A Panel Causality Analysis of the
Relationship Among Research and Development, Innovation, and Economic
Growth in High Income OECD Countries”. Eurasian Economic Review, 2(1):
32-47.

Hall, R. E., & Jones, Ch. 1. (1999). “Why Do Some Countries Produce so Much
More Output Per Worker than Others?” Quarterly Journal of Economics
114(1): 83-116.

Hammar, N., & Belarbi, Y. (2021). “R&D, Innovation and Productivity
Relationships: Evidence from Threshold Panel Model”. International Journal
of Innovation Studies, 5(3): 113-126.

Han, J., & Shen, Y. (2015). “Financial Development and Total Factor
Productivity Growth: Evidence from China”. Emerging Markets Finance and
Trade, 51(supl): S261-S274.

Hasan, I., & Tucci, C. L. (2010). The Innovation-Economic Growth Nexus”.
Global Evidence Research Policy, 39(10): 1264-76.

Heidari, H., Farrokhnahad, P., & Mohammadzadeh, Y. (2016). “The Role of
Research and Development and Absorption Capacity in the Total Factor
Productivity of Selected Developing Countries”. Researrh and Planning in
Higher Education, 3(22): 37-62 (in Persian).

Inekwe, J. N. (2015). “The Contribution of R&D Expenditure to Economic
Growth in Developing Economies”. Soc. Indicat. Res., 124(3): 727-745.

Inklaar, R., & Timmer, M. P. (2013c). Capital, labor and TFP in PWT8.0. mimeo,
see www.ggdc.net/pwit.

Jafari, S., Esfandiari, M., & Pahlavani, M. (2020). Investigating the role of factors
affecting the total factor productivity in Iran with an emphasis on human
capital and renewable and non-renewable types of energy. The journal of
Economic Policy, 23(12): 321-344 (in Persian).



http://www.ggdc.net/pwt

Jan, T. (2019). Total factor productivity and the terms of trade. IWH-Comp Net
Discussion Papers 6/2019, Halle Institute for Economic Research (IWH).
Jude, E. (2010). “Financial Development and Growth: A Panel Smooth

Regression Approach”. Journal of Economic Development, (35): 53-74.

King, R. G., & Levine, R. (1993). “Finance and Growth: Schumpeter Might Be
Right”. Quarterly Journal of Economics, 108: 717-738.

Lotfalipour, M. R., Fallahi, M. A., & Hosseini, S. (2015). “The Effect of Trade
Openness on the Total Factor Productivity in Iran’s Large Scale Industries”.
The Economic Research, 15(2): 95-116 (in Persian).

Markatou, M., & Vetsikas, A. (2015). “Innovation and Crisis: An Analysis of Its
Impact on the Greek Patenting Activity”. Procedia-Social and Behavioral
Sciences, 195: 123-132.

Mehrabani, F., Ghobadi, S., & Rezaeeyan, A. (2014). “Investigation of the Mutual
Effect of Knowledge-Based Economy and TFP and Their Relationship: Case
Study on Developed, Emerging and Developing Countries”. Journal of Iran's
Economic Essays, 21(11): 125-160 (in Persian).

Meo, S. A., Al Masri, A. A., Usmani, A. M., Memon, A. N., & Zaidi, S. Z. (2013).
“Impact of GDP, Spending on R&D, Number of Universities and Scientific
Journals on Research Publications among Asian Countries”. PloS One, 8(6),
Avrticle-66449.

Mosalla, Sh., Amini, A., Geraeinejad, Gh., & Khosravinejad, A. A. (2021).
“Nonlinear Impact of Education on Total Factor Productivity in Iran”.
Economics Research, 83(21): 37-73 (in Persian).

Oslo, M. (2005). Guidelines for Collecting and Interpreting Innovation Data.
Report (third ed.). Oslo: OECD.

Ramadani, V., Abazi-Alili, H., Dana, L. P., Rexhepi, G., & lbraimi, S. (2017).
“The Impact of Knowledge Spillovers and Innovation on Firm-Performance:
Findings from the Balkans Countries”. International Entrepreneurship and
Management Journal, 13(1): 299-325.

Romer, P. M. (1986). “Increasing Returns and Long-Run Growth”. Journal of
Political Economy, 94(5): 1002-37.

Romer, P. M. (1990). “Endogenous Technological Change”. Journal of Political
Economy, 98(5, Part 2): S71-S102.

Sahin, B. E. (2015). “The Relationship Between R&D Expenditures and
Economic Growth: Panel Data Analysis 1990-2013”. EY International
Congress on Economics Il (EYC2015), November 5-6, 2015, Ankara, Turkey
(No. 207). Ekonomik Yaklasim Association.

Sawvides, A., & Zachariadis, M. (2003). International Technology Diffusion and
TFP Growth. forthcoming, Oklahoma: Oklahoma State University,
Department of Economics.

Sepehrdost, H. & Afshari, F. (2016). “Impact of Financial Development and Bank
Credit Payments on Total Factor Productivity of Industrial Sector”. Applied
Economic Studies Iran, 20(5): 221-251 (in Persian).




G395 oo (I oo s g U 53loke! pwigan [ 8B i (5 y5ld b o 3o o &m‘&&,@,ﬁi‘% aA

Shahabadi, A., Kimiaei, F., & Afzali, M. A. (2018). “The Evaluation of Impacts
of Knowledge-Based Economy Factors on the Improvement of Total Factor
Productivity (A Comparative Study of Emerging and G7 Economies)”. Journal
of the Knowledge Economy, Springer; Portland International Center for
Management of Engineering and Technology (PICMET), 9(3): 896-907.

Shahbazi, K. & Saidpur, L. (2013). “Threshold Effects of Financial Development
on Economic Growth in D-8 Countries”. Economic Growth and Development
Research, 12(3): 21-38 (in Persian).

Sinha, D. (2008). “Patents, Innovations and Economic Growth in Japan and South
Korea: Evidence from Individual Country and Panel Data”. Applied
Econometrics and International Development, 8(1): 181-188.

Solow, R. M. (1957). “Technical Change and the Aggregate Production
Function”. The Review of Economics and Statistics, 39(3): 312-320.

Tebaldi, E. (2011). “The Determinants of High-Technology Exports: A Panel
Data Analysis”. Atlantic Economic Journal, 39(4): 343-353.

Tiredi, S. (2016). “The Relationship Between R&D Expenditures, Patent
Applications and Growth: A Dynamic Panel Causality Analysis for OECD
Countries”. Anadolu Universitesi Sosyal Bilimler Dergisi, 16(1): 39-48.

Usman, M., & Hammar, N. (2020). “Dynamic Relationship Between
Technological Innovations, Financial Development, Renewable Energy, and
Ecological Footprint: Fresh Insights Based on the STIRPAT Model for Asia
Pacific Economic Cooperation Countries”. Environmental Science and
Pollution Research, 28: 15519-15536.

Vuckovic, M. (2016). "The Relationship Between Innovation and Economic
Growth in Emerging Economies”. Forshungsforum Der Osterreichischen
Fachhochulen, 130: 1-7.

Wu, Y. (2010). Innovation and Economic Growth in China. University of Western
Australia, Business School (Economics).

Yang, Ch. Y., & Chen, Y. H. (2012). “R&D, Productivity, and Exports: Plant-
Level Evidence from Indonesia”. Economic Modelling, 29: 208-216.




Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.22, No.4, Winter 2022, P:171-202.

Nonlinear Threshold Effect of Medium-High Technology Exports on Total
Factor Productivity in the Selected Developing and developed Countries:
Panel Smooth Transition Regression (PSTR) Model

Susan Etemadinial
S. Jamaledin M. Zonouzi?

Received: 26-04-2022 Accepted: 18-05-2022

Abstract

Introduction:

Technological innovation is one of the key indicators for economic growth and
productivity. Recent studies show that R&D investment causes technological
change. However, this relationship is not always obvious and seems to vary
according to the level of economic development. A large number of studies on
developed countries confirm the positive relationship between research and
development, innovation and productivity. However, in developing countries,
this relationship is not always clear. In this regard, in order to allocate an
important share of national income to research and development, developing
economies need to achieve a high and sustainable economic growth rate or
create an economic development policy based on new innovation. This paper
investigates the threshold effect of medium-high technology exports on total
factor productivity in 50 developing and developed countries over the period
2007-2020.

Methodology:

For analyzing data, panel smooth transition regression (PSTR) model is used,
which was presented and expanded by Gonzalez et al. (2005) and Colletaz &
Hurlin (2006) and is very suitable for heterogeneous panel data. Thus,
Medium-High Technology Exports index is chosen as the transition variable.
Following the study of Hammar and Bellarebi (2021), the general model
shows the relationship between the logarithm of total factor productivity, the
logarithm of advanced and medium exports (transition variable), the logarithm
of trade openness, and the logarithm of research and development
expenditures.

Results and Discussion:

The results show a nonlinear relationship between the variables under study.
Based on the necessary test results, considering only one transition function
with a threshold value and two regimes is sufficient for nonlinear estimation
of the model. Also, the logarithm of the value of the transition variable
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threshold is estimated about 3.0816 and the slope parameter is estimated about
6.4226. Research and development (R&D) expenditures and trade have
negative significant effects on total factor productivity in the first regime on
total factor productivity that this effect by crossing the threshold (Medium-
High Technology Exports) effect for the variable of R&D expenditures
becomes positive and insignificant. This result is consistent with the study of
Sepherdoost and Afshari (2016). In addition, the results show that the
influence of trade on total factor productivity is negative and significant, but
its influence is lower than before, in the second regime. This result is consistent
with the study of Lotfalipour et al. (2015)

Conclusion:

Considering the role of high and medium technology exports in the
relationship between research and development expenditures and total factor
productivity, it can be said that developing countries in the initial stages of
growth can increase their productivity by increasing the export of high
technology industries, to a level of specific development, despite the very high
importance of research and development in the development of high-tech
industries. Only a very small part of the country's resources is spent on
research and development, and the weakness of the workforce has reduced the
utilization of this small amount of domestic research and development
investment. So, the low contribution of research and development expenses
indicates that companies do not have much desire for innovative efforts and
the creation of new technology transfer capacity as a stimulus for the
quantitative and qualitative growth of industrial products. This action has
caused them to not provide new products and services and reduce their
competitiveness in domestic and foreign markets.

The most important policy recommendation is that the governments of
developing countries should develop high and medium technology exports
witch through their positive effects such as productivity growth, reduction of
production costs, improvement of financial development and growth of
innovation and technology, it is possible to achieve favorable economic
growth and to improve the productivity of all factors. Also, the development
of exports with advanced and medium technology and knowledge-based
production will initially attract educated and specialized unemployed people,
and with the improvement of management practices, the productivity of
production factors and the level of technology will increase and lead to product
innovation. Therefore, considering the importance of exporting with advanced
and medium technology and knowledge-based production, it is suggested that
the universities move towards the third generation university, in which case
the chain of knowledge to technology will be completed in the university and
the university will support the industries by developing the latest technologies.
It is also suggested that in order to improve their competitiveness in the
international arena and to advance their development goals, developing
countries allocate a greater share of their income resources to research and
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development and create incentives for researchers in various economic sectors,
especially in industries with technological capabilities, and move more
towards the knowledge-based economy and the implementation of research
policies based on innovation.
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