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Abstract

The study of the relationship between the development of information and
communication technology(ICT), financial development and economic growth has always
been the focus of researchers and policy makers and due to differences in views on the
relationship between those and the diversity of modeling of studies in this field, researchs has
not resulted in a single result. On the other hand, with the development of technology and the
introduction of fuzzy logic, developed modeling methods and the possibility of consolidating
expert opinions in an intelligent inference system based on collective wisdom to create
indicators of ICT development and financial development now exists. Accordingly, in this
study, after consolidating the opinions of experts in a knowledge base consisting of 414
questionnaires on the relationship between the constructive sub-indicators of financial
development and ICT development, fuzzy indicators of financial development and ICT
development using the Mamdani Fuzzy Inference System(MFIS) then assess the short-term
and long-term causal relationships between ICT development, financial development and
economic growth in the form of a panel error correction model considering the Dynamic
Common Correlated Effects(DCCE) using annual provincial data during The period from
2001 to 2017 was covered. After consolidating the opinions of experts and creating fuzzy
indicators, only in the short run, the positive causal relationship from ICT development to
economic growth was confirmed.

Key Words: ICT Development, Financial Development, Economic Growth,
fuzzy Logic, Panel Error Correction.
JEL Classification: C43, E44, 011, 032, O16.

1. doi: 10.22034/JSE.2022.12035.2032

2. Associate Professor, Department of Economics, Faculty of Economics, Allame Tabataba'i Univesity,
Tehran, Iran. (JahangardE@gmail.com).

3. Associate Professor, Department of Economics, Faculty of Economics, Allame Tabataba'i Univesity,
Tehran, Iran. (javid_bahrami@yahoo.com).

4., Ph.D. Student, Department of Economics, Allame Tabatabai Univesity, Tehran, Iran. (Corresponding Author).
(SohrabiVafa@gmail.com).

Copyright © 2023 The Authors. Published by Securities and Exchange Organization.

@ (& & | Thisworkis licensed under a Creative Commons Attribution-NonCommercial 4.0 Interational

license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are
permitted, provided the original work is properly cited.


https://dx.doi.org/10.22034/jse.2022.12035.2032
https://creativecommons.org/licenses/by-nc/4.0/

N el il
Y RS TTTR

) Oolalllan 5 da 5 4020 023 oS 4 Bl L5 5 g2 SlasLe

YAY =YW\ paw EeY ol:.ugb RAETI-1 ‘fb.y)l..‘« s ‘J\.:l‘g 39\ 92 aalilad

 SOLaiBl Ay 9 Jlo drwgi J9l drwsi Sl bsy
' Bl Sl a9 (S Gl & sl

g (2l e (s " (ool o gl T3 Kl Hb il

VRV -/ F il fu g3 alie
VYT i

oUw>

>
w5 3 90 o)) gen sl Ay 9 o anu g ((158) Sbls ) 5 Dbl (65l drw g o dlaly gy 5
lelllas (3L 5 S0 i 55 56T 36 53 68 > D s 4 5 ol 3, O Lol 501 K253,
Sla a5 s 3B slate B me 5 (5338t 5 K3 (S g 5 00k e Slorls b a2 g 03 g 53
Sl (glp e 35 1 (e o il (s 6 53 08 55 e OISl 5 Bl 5 (55U
J,QL?J,,-JE;@,,:;‘Mawdtﬁwudu.g,\“ﬁ}o}{\L;uwj}t,uw,;6%»-1.:
@b‘)léwj)‘s‘bwjaJ}jLn‘_glAu.ai-unﬁjL{‘))up}&):umj’f\fj‘gﬂba@l{:&
W,wT,.<MFIS°>3|MdsmlascmlW&Jw\;%ﬂ;,guwj@usuu@;um
CRINIB 3 ookl iy 5 Jlo dnan g 3 dmas 5 0 e b 5 Dok oS e Loy, 3 g o) 4
Vo e gloosls Jloslizd L DCCEN 5 &S thie  Soman S 51 2 5 L5 53 b i gl s
S 3 g5 o556 sl e le ;\ﬁ\,gt?xs.ﬁ@,;)m.u a3 WA G YA Slejoys b
L Ao oolaml iy 4 14b dru g Sl et b b S5 ke dlaly oo ol S
Wl sl el (556 ot csolal Ll ( Jle anan 5 gl ana 5 (Sl s ol

016:032 <011 E44 «C43 :_cgbge Sk 4isdo

10.22034/JSE.2022.12035.2032 doi .\

JahangardE@gmail.com) .11 )5 « Sldolids asdle olKiils coluazsl oaSitils wolazdl og 5 Lotils .Y
javid_bahrami@yah00.com) .| .1 ¢l « Slblb aodle olKiils wolamsl saSasls wlazdl og 5 Lotils Y
«(SohrabiVafa@gmail.com) .(Jstue saies 55) .5l nl ol Sl aodle olEtils colazdl saSiiils o5 55 (sgeiils ¥

5. Mamdani Fuzzy Inference Systems
6. Dynamic Common Correlated Effects

sl Jolag Bgl 9 oy et il 35O VoY o ] B tianng 4y et e () il 3> ;@ ool

L{j Alio 4 e Sl » L”J;.a "j )‘l d)lzd):.é o3liiwl £ g ol e ) Um]; coo dle O’..I
ool e i oyl 3 gysie Laulyd cls,
Creative Commons Attribution-NonCommercial 4.0 International license
(https://creativecommons.org/licenses/by-nc/4.0/)


https://dx.doi.org/10.22034/jse.2022.12035.2032

VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

o)\},ua6@\5:\«4’&Aj)cézLa;S\w}S)oBJL}ﬁmfwéhdp}uj\é

Ly e msp s adlae Gl Sl 03 (3Ll OIS il sl olatal )
OAAV) o5, o gt ol 53 ool 033 O Kty o 55 3590 [l 1 0l smn (3Ll
525 BT L, T B 005 15055 12 S 0 bl 029 5 6 Slados 51 sles sezes
(g a Ly o sn S 1y e sladl 6K uolie b Wles ST 5N O St s s OT 51w
e por 151 SBL Ul 05,8 138 s 4t s 4 O i on ) Jilge ol s e 5
1)33,) 1503 ST ot (55T 5 ppgwas S 5 sl laslasbll 5oy f1 ppss0s,S
5ol 8 sy s F S ) e aeSadIST way Sk (Y8 ol
5 e slas SIS oS Wysl ol g adls odST wdy o b anwy 5T 55 C s
53 Bon Ol 51 g s3ladl Ad) (638 Slell &5 5 wlo e CBUT £ G b
SISV T a5 08T AN ey VA LS S VAT e, slg,s Ly (6 sS)
GEL;)\@MJA})@)L&4353@5\4.&)01.@\‘_}»&Qb;oqobﬁ.loljbav\ilc_j}:
iy 5 sbasl 61,57 5 said by codaT 552 5 &l (65518 5555 Ol 51 47 0k
AT 5 S gladite 5 it oy T3 5 DY pmmms an 5 (s 5 bl (3 b
L;t,.b;ﬁu,,u;éﬂsbguwumvg@,:x\;@uk\jna;mt.;,\fw
.\:ﬂ)ql@);j.u&f>%\Ju.SLnL;ua(auasmbd‘;;_!p!l@tfj%,.wf)uu_.x?o\,\g}:
WJA\};,Wu&g(t}u)Qwu)\jouw\wwwu@\,g.,us&wb@us\
oyl sen 315 H gl WS 5 S i 534S | 5 sd oo atlld (oolaBl Wiy w5
S 58) S o &SSO gams 5 (55515 45 ol au i J2alS 550 b s
2 OLT o5l 5T 5 Jo slaylpl sl 033050, L35S @ am g LYoV byl

iy g b anw g gl an g aaly om0 dalsd @ a5 Loy ool OIS sl i

1. Romer

2. Rudraetal.

3. locus

4. Riblo

5. Grossman and Helpman
6. Aghion and Howitt

7. Kpodar & Andrianaivo



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

@.,z,a@\w)ﬁ‘(hwwb@wwﬁmw',q)?m\\‘o\,m,ﬁ,fu)
2905 lads galaml odas Jilus 51 011 ASke ane 5 Jl- )3 Sla) 558 so 055 4
&mu@Hwp;;um,w@flﬁoﬁg@j@\)ggﬁ;;,wmw”
2l 3 m5 b ol 15 a5 (530l ) 55 5 e a5 5 (3Ll ) o gt 5
S o ke ol Jalss Sla gl g a5 0ble sdie Slalllas ol 53 asT slisze A8
Sleals bl g S geas Ll opl 505 5 025 b lade 53 Do ol S 5 Dotadily Ll
Sl 0353 4x 55 390 Sl TS lu 3 sl 5 O Kenl sl s s 5 Sl
A5 GBI oy el &S 1yl 15 anw 5 5 Jlo n g poalie 516 a K05 (6 5
,b,&;ﬁ@agmlg}mduup‘u;\mﬁw@\éﬁfg\xi@ﬁ,uxsouuﬂf
S o3l s e i 5 S 5 5 e SO 5Ser Mte i )IE e iules a1y g slie
Ssber (U Il dnn 5 psgie 361555l 5 Conl g5 5 ooy o8 K I wnn g
33 O wle o 0 I s S 5 LT Uil 45 5887 Sl ome 4 ¢ Jbo dnw g
O e o Slasll 55 e o818 ool 5 bolg CokS w5 5 ST L S0 0500
25k s Shee 55 5 byl 4 oo s OIS o s T g claslly (S5 28
2L S e a5 L (Y8 FOLS 5 ls) il o Sl 5 o) e
‘.u)bu\;t-v._ﬁuﬁau\wuL;ug,,,geii,mfdjujW@deﬁfﬁ
b5 osiS ool dalph 038 s b alie ol (2l ol 36 et le Sl
ot 2 s B o5 pseie p Gl el mand 53 O s 5 Sl eslicd
4151 4 o181 (YA 0P O1SCen 5 Olasl; anlllas 655 dany g o3linl b anlan ol 3 bl
By g iomen 353 o kel Ly 5 e w5 (3 anw s o by Lailgy sl ST
COF40) 0L s 5 08 g anllas 51 sl SN Jbs anw g 5 1506 anw 5 (656 Lt Li
B 53 156 tno 5 5 Jlotn 5 (36 L2l S 5 e o g 53 06 i L
65@Cm\w&‘@u.\;\}sotiig&ixymjomwﬂ@?otiﬂ-;\mg

1. Zagorchev and vasconcellos

2. Sassi and Goaied

3. Rudrae et al

4. Dorrucci et al

5. Rudra P. Pradhan, Mak B. Arvin, Neville R. Norman



VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

3B Gl el by o sl el 53555 L 5o JSCa5 Tt 131 p 5 5o Slkes

3 55 g0 ) el 1T

Bapo P drwgd 9 5,1 Sl

s 2 4835 g 03litd DL 5 Sl (55515 (512 45Tl (oMol |55
S5 555 HUS 53T S I0ke €5 gualST 53 6l 51 LSS 5 mdally 5 4 LSS (B
33l g0 B Olo SADBT QU 5 (oo s €0 505 4 5306 15 0118 o7 s L Lot e
Sy50 25 S Sl @olasl diy 53 age Jolo Olgie o)l gen 15l anu g 35 o Lal
See (Y ool (Glaidu 2h 53 15l pud> aslrden S (V ¢l a3 § 15 USTG
W55 gl 53 56 g (F 358 0 OIS sl 2alS o pe o 15l (S
AT byt 5 12 55)0T & bgy e sladsl 5 ol Jgmames

S ol Kt NS sl gladely shyls 5l idy 43 (5P 5SS Gl i
Ol NS bzl s Shas b5 51 el 0kd i slash ZMasl iy o e
S Cdlid g 5k e (g pduCalanit 4 g 03ty SRl 11, (55804 sl 4 IS wle pu
w56 slizel 5 W5 JU g 15l oy s 1YY & LSS s S
ot 0 TICT e cCnini dla g 55 47 (6 g 4 ool Ll i 2 IS 30
el o e 53 e Cnin &K 4 cDleds i o e S olpen 4
eSS Sler slamdl 4 (5 0 g Ll 3L 156 Slgar OBl ol s 093] .l ol fils
L}AL«"J{J&W‘63@‘4.!GJL:"Jt’-ﬁﬂ}JW‘C}@C}M\Ja‘)Q.&W‘GJ;wLﬁ‘
3 st sl (25 ) sl 5 A8 5 U8 e IS o s Sllows (slassS 4
Fr 03 Kilgr)s p oo odaals 35 g sbasil

V_a\Jé a9 Solle J o 6l lide (S s Jliow s LBl o g ol Hs

G165 4l 035 ol yon (5l b J o gy b i sy (630l dnw g ol sl

1. Mamdani Fuzzy Inference System

2. MATLAB

3. Telecommunication, Computer, Middleware
4. New Economy

5. Houben and Kakes

6. Information and Communication Technologies



23155 3 60UaEl Ay g (Jlo dragd Jgld dmuvgi (g bgr 1yl Kod g Bg oA o

oL sse e b it 4 2eS 358l 5L sl tde I S50l e e 53 S o oS
)\ (] ol odalice .1..:5}3' BE] Ls":“""’ Q‘x:su“ BE] &J'i‘ cJ.s& BE] '“\"“o" 'C) ‘)Ib a:jje\
u;j,\pou.\s-wj(.g,:uppq)wwmﬁisﬁb@tﬁjLg)')jL’:S

R PR o> JJ‘YL cb)‘}é\

Gl 895,50 gile o Jaigy onld ong38l 5

‘—ik\ Lo LS
. /’ . a
2 &lelS)s g | lens
«3 b N >
j: A Ty T
=
3 YT A g_gt:._.;p_.s o ‘_QL‘;_:_?;_.\ Sloas
(8 g5"-:-‘J’ eL..af ..L".J}v | ods [
...... » NN
v I -

03951 sl 5 s ile pHlammss ) JS3

$3908 S )b o 5 g6 0 gl 5551 03931 ) bl dm G (3l Sl b

s ) Slets 5 (W 5o ($5o5lS 3 dls e @il Jlams (L K s
321 0353 Jald § 5 g0 cpl ool 0l 03l O Sl (il S 53 oS shiles
sl Lol ) T s S 5 OT o 5 3505 55 ks L;NTC“* ool e b )
ool A laS ety 0 sall 55,0 039580 5l Caeliae (gla s Jlime s slasl Oy suat] s
Gl p oS 5o 58l (GGl dn 53 50 Sl o 4 S - 3 b 51 OIS0 )
3l Ll cle oo S pms 4l OU L L;,L;;L»,“.,;:Guur,@ﬁasu;j,l 033 3!
5SS o odd (g5l s la i 4 (6),3iS Jade 51 0lg e 5w sl Jlioe s
Jozms b Dl S & (o grie SIS I sl OBl oa S 5ia ropas
xe OOMBI Olgie b ) ol Sl s Camis (G 40 OS5 o ol 09571 Lol il axils 5 g

l;' O\}.’.u“’ Iy Sleds uf&z-a BE] J))‘ Q)}Js‘ s e C) o Jbﬁ_: Sleds (r‘)Lg.?



VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

Sl slasl 535 8 Jolb okl (g5l Jlham s Sladst Conn ay 355] S0 25 &S
Aw}m}fi.:)b:ﬁjG:LMLSLIM@ngb}unﬁoju\{o:}}ijj)\dlso&lw
S S 03 G e Sl (Ken ipd Sl Sl s Olejen sk e i
d},;o&amdt,'%u,;d;uguﬁ;&,wL;j,lo;j;ewg;j,ugmu;ﬁ,
3 03338 Ll g5 o SLai] S 4T (g o g Bl axbls 3 s e 0555 3 @bl
Gl S Dl by b wle (655laST Slaiou 53 35 Sose e 5 A4S IS )
Gl o 45 54h gmo (cads (Slas 4 Lol Sl O s a1l Os o
3031 o 055 6T 3 48 il anm g b 55 (slay 528 4 5 3550 i ol (Se
P8 O 5 (gdame) ol 3L s Sledss

srs abp 5o Sl S ok bl w5 Jb ane g dal) o s
T b b 5T, 55l 4 3 LS (5 4 b e (6 b i Jals Sl
030 252 3 2o 5 o dna g 8 Ll BT (55 4S8 50 42 5
S 4 b o83 53 VAV 0 S 603 4 o (3Ll ) o a1 e o
Sars LS I osd o by Com g ol Al T Sl OT ;05 55 Lo
Sl 55 Jb Slds diy and 3 5 Jb Sl gl Lol b i 528
S S s ab,e my oB s 55 a5k 4 p s (180T T gl )3 e
Corgo Llg o I drm g &S alsle s s opl 55 & (g 4 das o Jhd g | oW
S 0 o a8 1) e 9 i b Sleds gl Lole 50 (ool wd (il gslal Al
L;uwjL;th,;uwjdquu»mf%,@&@;af%z&m,g
3 QLD a6 St S0 T 4 A8 e 0Ly 5 ils ST (3lasbl L)
KATR L PARIFI NN

Sl el odas i3 503 ) gmee SSL slasl ¢S5 0l pl slamsl ST Sl a5 OLLS

oo & JUB pds Julss s frage o s ol 3 055 ! (SOL S Gy b 51 0T o

. Supply-Leading Hypothesis

. Demand-Following Hypothesis
. Feedback Hypothesis

. Neutrality Hypothesis

. McKinnon

. Robinson

. Pradhan et al.

~NO O~ WNE



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

i 53 0T 51 (3L &S Shwl 5 DAl ok 35 4 015 on 1 plem L G b 51 Jbe
o Ll oy Las 88 e 57 0 S5 5 ikesS O gmmen s 15 0l slasl Jbe
4 JB1 5 plem UL Loyl 5l eslizal 4 3l OV hles j2alS (o ge 45 03 S
oS 3 it (65 oee STL L andl s 5 o 5LasBl (6 ) seatSOL 5 o (glaadansly l oLzl
YL sladi oyl 3y (5 e S ol s S dalsd 50340 (o3laBl As
ol ey b 4 e 9 oS Ol K (K Kon (5 0 (2588
P s ) e Sl 4 o EOL IS e e ol ) 1 BT (229
)swéuj\k\jlu_{iup}.a} ol s .MJ@OW‘Q‘&JW‘M)}&)‘K‘ELAJ‘N
Lsess @Bl b oeba wlep 5L ol oS Sl 4 5 L) e <SS Il
Oljae 515 (o o a9 457 ool anw 5 LaeSSL 15l Sl oslizul 355 CwuSs Hlos
s o OT 51 0lgr (15587 ST 55 e (53Ladl dn 5 3 oy (511 ¢ St 5
S5l ale 550 5 o g Sl Glaslg OT 53 a8 ab i oolassl 5l & 55 o
Sy Sl el s Jlad 2 (godate anw L;Lmdi.;\{c.u;f@yl:\)a\jé\)ali;{éb
33 dr g LSS i el Sl Ol s 53 wamen L yls slasl S5 51l gl s
o e GBSl & Jlej 53 ids (asply LRl L Lol s i 3l T (o5 QIS T
FIEa 3 S sl (sloy 95 o 2 (i gy Ko Jlors (oo gt i 40 sl 0315
KCRR L ARV

S 3550 015 oo g3kl Aiy 5 Jbo drmn 5 (b anw 5 b a5 e sbao& s ) b
O e 5 (GMalae ¢ 2l 5 Glaay o 2alS 5550 (el el 5 b 5116 anw s
ey by Ll olaBl Wiy Jboare g B CosE 4 ol (Ol
5 bl CUl e 93 511y olaml Wiy Jb arw g oS das e Ol (V44V)° oy o
a5 SME 6 S8 55 6 St A LB S e 503 S o s (55T
Syl slabludy 5 Jb

1. Moral Hazard

2. Adverse Selection

3. Principal-Agent Problem

4. Joseph E. Stiglitz, Justin Yifu Lin
5. Levine



VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

oz ke e 1y alaml Ly b SSuSS daly dil g o Jlo damn g5 5 156 drm g5
g 03ls a1 55k el Ll OT (251 5 SeMbl izt 55 Jogud L 156 anu g
sosls Al 1) Malas 5 SVl glaay 3o O rad (Il ot )3 35 50 Sl
LO)E puls a5 4 zmie Ul 5o 136 dnm 5 pimpan 1358 OT plSosinl 5 Zy 55 o 5o
LS o 0l (VRAY) o o (s 05L31 35 5 b & 4,00k 558 ol slacued CaiS
5 S o o 1y (galal uiy (65T VS 5 e e CBLH 5 b Sl Jbe drn g S
b omomen 3,05 @3l L) b anw g 1S 50 55 g L2 156 anw g opl ol
5 9B Glag b S Sl BT Jb sl 5 Sleds Sl 4 Wlg o 55 Sl arey
36 anw 5 b sl gladlo 55 ST Sy sl 1y Ady o 15l dmmn 5 IS 50 iyls @il 5T 5
03 dher Sl ails (Kt iy b gladauly (Sleds i 3 0T 3l eslizul
(S wlo o ol 5 gl G IASSL Ll a5l Sleds Sl eslizal L (6 ,luSSL Cnio
L;,:?,&fL,L;uL;ugu;u.gwu.uﬂrm;;@.ﬂouyydu;;uégﬁgméuﬁ
O IS 11 0b e 4 (6 ST Cuam 5 0o b YL CdSTL Slads izl 5156
Godsds 5 ods Sb oy Jb Slds 5 Jg Ko 55 Glodas Ol il o go 136 aru g
romad el 03 S sl |y (63l 5 (5l (ST (STL A a5y O somes Ayl
Slodst Cead 9 053 0 o 51 Sl o 25 1 5 (S5 S (slatills 5 1515 an 55
S o 5 (oo fnd T g 5 0 Coranl 07 JISG oyl el Joue 5 (SO 5 e
o) o g wlall oS0k e (slaslg sl (5 e sl e Jbo Sleds 55
S &K K 6T eSSL Moo 558 0 Jbo Ol 5 opy Sledst #1153 0BT juus
Ok YO L il 5 oo o5 IG 1 oL o sl 03 S 51 b Sy (2 gt g 2 ) gl Jlis s
L OBl cpl (2T Oyl 0 ) (o smn (osn 5 (S0 Slitws S ol (6 e
SO S 4 Dy 5 s S8 b e ply (F e sl e Lyl L G e e
Ol Ol IS 5sb 4 (VA (( STh Sadaias plonil 15 35 (SSb la)l8 ol T
ot A (KL Sl Sl &1 (5lug st 5 oy ja 28T L 156 ane 5 oS il
(8 OB 5 olasl ) Eils dal s b arw s s
Al gz 4 (2 5 SLao s 5 b S L iliine Slalllas 13 Oy 4T @ - 5 U

.:ﬁdnULZ‘L@JT)‘\Q.'}ﬁA{M\:\)bﬁ\f.ﬁ\‘\:}bﬁébl.a_ﬁ\i&)j‘_,’J\.nch\}\.éw}?



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

‘;)La:;/.l.n‘g_;u.lb Wf"‘):‘z‘g SleJlea ) ‘,/JJ?

ji.:..h_’}i

Soble 5 yls

Sl

13 &b Ol e a3
Ol e Sl 5
YAV Ol 53 galasl wiy 5 I daw g JERHPWRAH \
S
Opm S 3355 ) iy e Gean o dlarly o
\YA? SeeS ST Y
o i 53 Sl Ol 53 sl
35 Sl Pl )
_ gsw\m)ﬁgbw‘,};!
slayskiS 5 gl e | VM el Ar ¥
) el Sl 28 Ol sl gae gla ) 528
sl =
b O S5 355 rss ) _ . & S o]
B 26k G5l 5T 5 Jbo ane g S
3T saadsy \YAA 3 oo \d
Ol s gslaidl d
(ARDL) RN
, 25 el ped B ol 5SS S
@bl andlles iy, \YAA . 0
Osmably dbo 5 AST L Jbo ane Ol,Ses
“o3ls o plesl (sla S iy 5 M b Jb anu s
\WAA S5 e 4
o5 ls slasl
Sl Gl g o5t slaesls _
\YAQ Sbarns I g5l sl5T I Ob et olac v
Ky
P ool Glacsln gl 2l 56 o)
e Ll WAL | 01l ol (o spar (mlel 056 | OLISGes 5 Slad A
b 515 2 ST L Jlo wnn s
_ ©3laBl iy 5 Jbarw g daly | G G A
Shmfode | e )
L gl e e L Ol 53 oL
Gla,5iS po ool il Jbarus | 558 Guge
GMM (sl b osy | IYae Ve
Uy b oay 3l ealizal b Le o,
b bl 28 e 2 @abal iy Jusna s 1 s |5 e Aelle
\Yay "
%PIQ}QJJ&“’) Clags oy S sl siS o,
_ . ' é&w
@l s (S e daly 5 SSL e oSS
\Yq¥ EREEY Y
Solsp Ol s ool Wiy b danw
Ob&nﬁ
xsu_m,a,jufv;,, olasl sy 5 Jbo g5 daly oy ' _
= _ 5 L 5o sla
o s 2 Osn S ys | M0 O slassl (g S wlal Ol 1 53 Y
)ls‘“"




VoY L’,MU &Y b)m NP 899 c)‘bl.u d')?‘ ¥ aollad

23 &b Olse Seagy 3
_ _ Q#A&}QM@U}{JDA@IJ@)J:'
S S Lale 05a5T S olans e
WA | -0l 55 golaml iy 5 b e g o ¥
Jo slaesls ¢l » S
Oyl sla
5 bl Wiy ( Jb anw g o bl |
GMM (sbgs Bl 2ss | WY | 55 by siS 5 odetie 55 @50 G pae | OLKen 5 sim 10
anw g =
2w Sl e SIS ) 3 Se
TVP-FAVAR YA V6
TVP-FAVAR Jue 1 gslasl L OSan
b O 85355 rss o ) o
- s lal Ll Jl Gas Slgusn | 5 ol S
5 ey \Yag - W
R[] BIEOW
(ARDL)
> sbadlus; o Jb byl anw
563 eals
E -T3) \va4 arw 5 b= 55 5 4Bl arw 5 gl i8S A
Ob&aﬁ
Ly ol ol 5o
3 e Sbs e S
Yoo L s Jlo i oK 5 S \q
by Jy
_ sl iy 53 S anw g 28
T TP I R4 Y olen 5 5 Y.
@‘j}oﬁca‘xu
j})}MJ:bJ 5:@:5\).\;_\;74;)3551.,,&;.{%»}: "
Yoo _ ol \l
Sols sl <l Glaakis &‘;»A syl s
agmw,)mfj,, oy (s slaslazl s iy cuSls s 5 b 3 sms .
(GMM) Sb dr g 1B S
Ly SYslee 35T m,,usuw}wg)\(w,;& .
oA P& e \td
S anw g 9 (o5La8l i b s (oolabl
Ly s Sl sy silede
"t lie glgl Ay e
Yor | L b i Bl sl el tsslasl e e
oslw LSLL}'L}LS‘
slasl bl o
Aol islal by 5 Jbe anw g 3 S =
B3 oy o, AR A\
Bl slaesls 3 byl oL Kes
1. Beck et al.
2. Liuetal.

3. Ritab S. Al-Khouri

4, James, B. Ang

5. Chou, Yuan K

6. Hassan, Kabir M. et al.



http://journals.iau.ir/?_action=article&au=621195&_au=%D9%86%D8%B9%D9%85%D8%AA++%D9%81%D9%84%DB%8C%D8%AD%DB%8C
http://journals.iau.ir/?_action=article&au=621195&_au=%D9%86%D8%B9%D9%85%D8%AA++%D9%81%D9%84%DB%8C%D8%AD%DB%8C

wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

23 b Olse Seagy 3
sl 5iS Ha skl ddy 5 Jbanw s
ol Bl cde Yoy _ YL 5 5 T2
@Al Bl et ol
- 5 S a5 (Gl Dol ey 3 esloes S
Opeila g (Sesliles | Y00 v
OS5 50 t(solatsl Ui, ‘Qb&«.&
o3 olesl iy 5 I ana g5 dbaly _
Faxbbby cle Yo o ECE T YA
)
_ s olaBl dly p Jbasw g U _
S e Y14 - . JREpE Y4
Lo e daT 55 gla 5587
w;:)}Tj 53 okl ddy (gl b amu 5 LT 3&;_&&,«\,&
Yovy -
(DCCE)L 5, ¢S 2t Sl e 554l 5 L1k oo, e
;&A}}L GJ)T:; C»A
&)La.’j/ ddy 4 /_;b' 4.-.«}4"‘/:‘::3 Sllaa .Y J_;J?
23 [<3M Olge ey, )
_ &)}('CT)Q%UJ\}QB%\L;J}TQ& _
s (5 S WAY SRl s pta |
Ol galasdl
OT Wy s Sl s Sledbl (g5t 36 | 56 pin Lnwr
B> b sy YA Y
Olgr sl ) 5iS” (goladl diy » oL,
ol T )
Ol gslasdl diy 5o Sl (g, 5l8 23 5 SleaS LS|
Sy sosls g g yls YAV Y
(Lo y (g lulum il ) RSO
S5
S5t 0 pais A (55 (8 le o Olon e s | > il syl
40 ™
GMM) <, ans S S8 Goso e Ay 5 Dbl R
@ st sl skiS dafy 5 DLyl 5 Sl (g 5ts ST o)
was ool s 5
(GMM) 0558 ot (eolasl Ay 5 Jb anw g
_ P ACT) Sl 5l s DDl 555k 28
Bl and gla 5028 P 9y o) s
WA | - Ok s ssbasl s, e (sladauly 558 1 2
(GMM) O,Kea 5
b 2 sreslsGMM iy, L:0 )l sla

O wnN -

. Hsueh, Shun-Jen. et al.
. Gokmenoglu, Korhan
. Ono Shigeki

. Yang, Fan

. Ha Minh Nguyen et al.




VoY L’,MU &Y b)w NP 899 c)‘bl.u d')5‘ ¥ aollad

23) &b Ol e Sy )
SN 5 iy e X
Yoor 1) 538 5 oaboie Julows &S 1ol iy I T Yl v
w53 I e Ol gt oo (Il 53 )
_ _ 3 Pt
G e Yof | abe s S Cde im0y SICT . A
_ ) K en
T 5 a5
'aﬁk&b)ﬂa‘éjjucu\de@éﬁ(\Jf -
b2 5 605 S > 5T Ol
_ ARkl S gl LB L 1 S 1505 4
ST i S oslizal B - "ol es
L;)ISQLAJ..»CLEJJ;M 3,8
a;u_r,,.‘:,,u:fu:,, ¢S rgalanil wiy 5 Jo i3e dCT dbls .
Yo 4 Ve
GMM) S35 grhata [l -
t‘_ga :Ju:)d)jeﬁdj)jlcT}FDl)UT
3 ooy
Ju slresls Yol 9 dnm g b3 Gla ) 528 5l (lans e fubos ARl
601)&@
_ ol anw g 5 il o sle 5 Jo Sl
S e Yy s s | Y
bl e Gbla
B 3058
Sl 0405 Yo¥ e o 1 55 (golasil wiy 5 Slbls i
VQIJK‘.A
“le e o 53 68 8 e eSS
g e i, YA | el phienlal iy 5 ICT wlojw 13 ) | " dwy oyl ¥
ctrw § Jb- 5 g adlarw 5 (glay 5287 3
I reeR ) L. .
Ssts 535S slacatle s sla ol PRESS
)zéjl:j“;l]aﬁ-@nd Yoo \0
S a5 5 galadl iy (Dbl 5 Sl RTINS
J
WBlpans 53k2S ) Aol 1 osbal Ady 5 Jlo snw 5 dCT Ll 5ol st
\RAY4 C \$
(GMM) Lo J S 508 Tyl glay 53 Sl s VoK
ALDL _semmen i3, Ghdlan: § 5 ol & J gz 59, ICT il soblesS
\RAY4 WV
Gsel 935 Sole O kel 69, " olSan
1. Pohjola, M
2. Shingo, Koji
3. Aral Sinan
4. Shamim, Farkhanda

5. Dimelis, Sophia. P.

6. Emmanouil Tranos

7. Kaur, Kawaljeet, et al.

8. Yousefi, Ayoub

9. Pradhan, J. Rudra

10. Anupam Das, et al.

11. Kumar, Ronald Ravinesh, et al.




wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

—

23) &b Ol e Sy )y
by skl Bb s, ©5, ICT) Slbls ) 5 Sledbl s, 5k 5 28T Ao
Yoy A
iy dde sl S OIC (sla 528 5 (ooladl As, ' ol es

' - y3 (6l ) 558 dulie —g3lazsl Ay 5 ICT ; o
B iy s YA ' B s b \
N BT T T

"“L‘))ICT‘W}"}QF”JE&‘}'})’&E.%

. = A
Jhtsp s Sos | VoY N&an 5 46 Y.
OECD (sl 528 5l g oo Al 5 165028l
B _ igobadl aiy HICT 28 5 ) ul w8 38l
&bl O g S, Yevy _ Al
OEaSTy s il g €ET 5 S5, 5 FolKes

;M)_;:v Lg))T:)?:c.lA

3035 Sm 53kl iy 5 & wge Jolge dbor 5147 s o DL ey Slae g

bagrs al b Sl (Jlo st 5 1506 ann g cazils o glama 550 4 1 G513 Slalllae Sl
d\,;@uQwum@,u:ﬁ@uu.L;),szg@ujdﬂa,ﬂuﬁf@wumgg
&pué\k\,u@?g,-:;jm;u,ssuuunt?,%u;ﬁ@ujwmf,u\,qupp
sl i 0 STE s (g S el 428l ST Jle w5 L 196t 57 (gla 2L )
adlllas ) (659T 5 bl oyl o sl ok @)l ains ol 53 (56 late 3 gy b aear 5 5
Wiy 5 o § sl dam g Ol kel 5 Skasl S Ly slagbg p AST S
,L;usz6;uu&us\,\¢,>jagﬁ&gng@z@@is\eiiqu,;@ws\
ol 03 S o el O s a5 e b e (638 tl s S 03zl L 136 dn

5}&@m‘b\ngwt»ﬂ‘,aajjeu.\:fi‘@fﬂ:&a)gﬁugﬁuo.«fjlaaja)@))

ORI R (b9
L ol Ol 612 Bl sllast sl (68U Jols 2y cl 5 ol 358 s
Sla el 31 sl p b Cl:;:..~|M)L§;L,a;5\ Loy 5 b anw g g anw g oy

1. Aghaei, Majid, et al.
2. Niebel, Thomas

3. Nair, Mahendhiran
4. Rahman, Habib U



VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

S Ghie

Olse b gldlie > o3l gl jsmdyy Jows V480 Jlo 3 b ool 36 Gl
4 i ol 53l b e 5 Bl5U (38 1 (Slme 43 (5B 015l = ke (556 Slads sazes
5 G3L (AS S bt 5 b ite (ealde I (ke Sl 536 (51 Slass gazes
.Lién:.gd.éb“)tg.\;gc»)yc(@\ﬁé‘y}iﬁ):é\jrjbjsgbgt{)mw
3557 o2l b Olaebl pde Lol 5 5o L;ﬁfﬁ@jdﬁsc,m\‘wxd Sl 4 g
LSl g aaslsl O d b S CanlOT (g6 shate 11 5 el Coua (1450 A 03! gibl)
A8 fad 5 o 5 o n ot 5 S Olaa L) (ode ooy Sl OS5 Jlews
.@\wu,@ﬁéuw&éf,&ﬁwﬁ\sow&ss

S e B A 5 AL o o 48 ez S 42 sazmn S EC A yo3 e o 4o sezme X S
HAR): ) o300 4 il om0 45 gazen 53X goae Sy s 53 HAX) 5 ASLA 48 g0 5
EG b o i ol 53 e 53 Sl i pl b s 5 (X [0,1]
L OT ol 1 48 ol admtia 5 o (s oo 4SS (slnae gazen § o ol uls onl -
@);‘ug&wjla;:,fmwm_x)@f\@.wl;rglﬁﬁ:ﬁqp@ﬁp
ol OUES 5 Ly pae ol 53,8 0| o Ly e 53 Sy g ) b 93 5 8K Ly e
G305 8 5 S 53l ol sk &S g Ly e Do ps SAST 5 55 S8
QYA Sen 5 B3lo) sl ods osls Ol s & e w0520

-(x=c)?

fixoc)=e @ N\ |

0 2 4 6 8 10
gaussmf, P =[25]

uu}f&f}dﬁcgb’r‘jg

1. Lotfi.A. Zadeh



23155 3 60UaEl Ay g (Jlo dragd Jgld dmuvgi (g bgr 1yl Kod g Bg oA o

Sl (831 & butw! b

0550 & S 6l Ol 5 Sles Lo g L sl Gles (656 il (s
ope 4 e A s S5 plmel v Sl ol 5> A 8 S e (oS
Sl 53 b Sl Y bl ot I Coabad 3L 5L ) st 4 s 55 457 ol (656 4 sazme
.C,.w\o.\..':e:\aQL:JJQ;:MC}?Cﬁl.:ﬁo:bldjugj\éx'cglbjwtjd\
1YV O 5 plil ) el 5 o o 4 Al o ety Jald oS

gl 3 eslial b 52555 Gl pite s5le 5B (Y .55 el 51 (slas sazen pni ()
50T 53 S sl shite 4y (636 el 4 4 5 b (556 slacss s, oS 5 (VL puae
o6 5 ousls GSH 455 oS5 3l sl L ool amns (3L (F ool (gl plSouaal

(T 05 Sl E0 s Ly e

Minimarn
Ty, uh o
A B, C
and ( \ rhen
x Y
A
L2 A 1 B2
and rhen
x Y Zz
Aggregation Maxirmzm
x ¥ o

Rule 1. If “x™ is “A,™ and “y™ is “B4" then “Z'" is “C,™
Rule 2. If “x™ is “As™ and “y™ is “B2"™ then “Z™ is “C3™ <

Defuzzification

S i) oyl L PSS

(VaVe) olles! 5 @‘-L..n t.»

1. E, H. Mamdani, S. Assilian
2. S.N. Sivanandam, and et al.



VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

Gl e (mezmar 325 (S)13, Sl ol Gladie I eslinul (LT (gl

o3l (gl 5 odbastle Solu & ldde ol 45 gm0 4 (VYA ¢ s b )l (g3 0al
33 ol ol 3,1 s g s b e Ol e by, Loguast 53 caie SldbI 4 55 T
Sl e Obe e Lol 5l bl 2505 b solsle Ll a4 56 S !
s sl gladnl 35 S8 S 5l s Sl &S o) o gade s I
$ols gty 25 S S a Jug )l sy S sl e oS e Jolse L
S s it s (Sl g5 Glmme (S 5 5 4 5 51,5055 pl 53 Sl pdibiol|
G 3l eslial 355055 (VAT (S 4105 5 o ))s g oo eslizul 035 K1 s ls AL
b3 Bl a5 4 ol 35T el a5 35 50 ool il b3 Sl &y g oo S
¢ Cal 5 Ol p)3 55 o ot S 5Ll (slas s 5T 4 65,5 (gl gas 45 o by b ool
SN 0w S5 56,8 Lo sie b 4SS o Ol (V448) " Casl 5 o Ol ey (1440
g dda 35T 5 e glaelil Gl b (a8 o S0le 2y))ablis ol
Jte ol kg ol SE S al s il 25 8 o Sibe 55)) e

p q
Yit =Zﬂ’|jyi,t—j +Zé‘i;xi,tfj TH; + &
=t =0

JW‘QMS)CE.EAJAqcbhucﬁjtghﬁé:ﬁ)bﬂx‘ﬂ{@b)s

(g 5 Sy (VECM) (6,15 51 sllast pemnai &y gus 01 o 5 VU sl o
pl ot
Ay, =6, (yi,t—l_lBi’Xi,t—l)-i_Zﬂ’lJ' Ayiyt—i +Z§'j Axil‘i TH Gy
j=1 j=0

@);wial:ﬁ&j))}JQ\MWF‘)QOJQAAVLLJM‘JQBQTJJJ
5 pblie (Kaal 0 H it Sl b b 23 DL Wblis IS 51 B Al

1. Pesaran, M.H; Smith, R.
2. Pesaran, M. Hand et al.
3. Mean Group

4. Pooled Mean Group



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

oo S i Jolse b WS 5d Olge b abie Kooly alies Oliman YU sl i,
Smad o sn il (laosls 3 odis staline &S e al e L o S (slas 55T 5
35 pade gl ol b 588 Cul b 3581 5 53 iy s Carse U5 e 50 5 odkd ikilewy o
S s 0313 arw g 65 2hen e SIS i sla S5 55T o Sals 5 SKeal alis

Sl Fob s or ool Dokaol Tl 15 51 (53,557 5 bl Soitekily SIS OT s

LsLh")jTj’ LM[{;‘L&\.}{&A}:JJ)‘ L’Lﬁ LbJ.:&'I.ALlaij ‘JJjJJ \ﬂj;’ﬁ@ LA)}.M:J?)
SSKenl sl Bl 5 ¢S S sladisas Ll a5 L VU gy )3 s L8 5l Suekih
LSS ke bt sy 4 s alies ool & 550 sy 3557 i s O
(Y0 SOl 5 6K )58 0 o ¥ L e CwbeSs T5,5T
5 Ol adlas wlal , omen 5 dd @ T alul 55 andles ol s
P q r
APGDP, =6, + Y B, APGDP, , +> 4, AICTl, , +>" 11, AFIND, , +n,ECT, , +&
k=1 k=1 k=1
P q r
AICTl, =6, + > By AICT1,  +Y_ A, APGDP, , +> 11, AFIND, _, +7,ECT, , +&y,
k=1 k=1 k=1
p q r
AFIND, =6, + Y By AFIND, , +>" 4, AICTl, , +Y_ 11, APGDP, , +17,ECT, , +&,
k=1 k=1 k=1
Jﬂkﬁ&ECTUﬂ;’-@u&ii@)}e:ﬁuﬂ;ﬁanJﬂr)q cp‘gesﬁébwj
ahsl )y 3 gom g 3 5053, Rt 0392 o 6 p aonilior Sl el sla ol g 5 Dol ) 2
O35 o o p S 5545 oo 4 pdy 35 o3l Ay 4 15b anw g I Seoli S Code
0y @olass) Wiy 4 I dn g Sl ooe o655 Sl alaly 54w 3525 5 5 WK

drn § 5 Dok Ly Code bl y 555585 55 5 ”lo;ﬁfuu,;}f\ Calg 53 358 g
S gh oad Aol (ool Uiy 4 156 ann g 5 Jle

1. Recursive mean rdjustment
2. Half-panel jackknife
3. Chudik A, and et al.



VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

J..:egjg Shasy
b oald

Slaesls aws 93 Gl Sdedils 5 Sdeoli S Lailgy (gildde bt 4 anlllas ol s
K 36 56l oL sloul g ity Cand sl 0 o3l Sl 5 (glaskins
g S (3o 53 a5 636 el sl 3 ea Skl (laesls Cand 5 4
lodd 1 Szl Ol ST S50 5 (6357 1n &SSL 5147 3500 LIS b sl

o e li 5 o 5 s Sl allas 51 g (556 E1s oL sl ) i 4
slasl (g5 o by ASTE L Jbs anw g (636 Lt ls 5 15l dnm g (51 Lot ls ol
4 e (23055 g (orld omer DML idu a1 JSize laslidn 5 01!
A eSS T gz 5 sl Jo amw g Sidw 136 arw g Jidw 5 O 5 Sl ks

4305 o Jildom OIS S alasly ol 2 351 el 831 53 (65LT amaler oS 1T 1
FOr sldad caolisaly i85 pde Jlozl o guast 3 bl (5 ks s a5 YAF
DMl (s p ks 3L 3 oslizal LBl FIF Culg 53 o b 55 aelitny
G1s Canaz 180 55 5 dins oo LSCa5 OLBT 1y Cumar SI/VA 457 513 OliS wlid e
anslor i 35 e 5 )it wlBSTLY g g bl sS85 (g 5SS S¥aas
Pl (LT amslm 78% pimean Ljls 513 Sl Fr B¥ o (g5l analo 10Y on (55l T
lazals 25 o s dlie K Ol s

5 Sl Sl 5 Glalal ¢ s 53 Gliul (slaesls S 56 (g5l DL, shte ¢
j;,.@u.\.&r&;lo\,@ou,;};)',_ﬂoulja,\;r&a\dp,ouﬁou,;&ﬁ-
s o ate 4 candllan pl s ol Cad a3l szl gan plB51 0357 i Jghtie
Slesls Hleslamal (gl i osliial Sliwl s iS5 e Coad s ld Jl A 4 el (Sla ki
Wiy 5 bl s g slise 4l Jle (shols 457 T S5l 2 cpl 55 3550 03k s ool
3 55 dlowe 4 USG5 ks VWVE o arly Sl by el b i plesl SuSS L

arw g Gelh Sl js eslitel 390 gl el u el 5 156 drw g el
Ghesliny bls 8 Cul ods eslizel ((IDDSM! g s 5 Dbl

1. ICT Development Index



D 3155 3 60UaEl Al g (Jlo Aragl Jgld drungd (g bigy 1yl g By ol e

Ceomad g uubL& ) U‘f-‘ ol (EST)eslaza 9 (DAS)L;»_,L»J ‘(MAH)C;)L@J
S8l okl nal SN (638 5 Dbyl Syl sla iS5 IDE sl

:-\AJ@ OLES YYFAA U YYA 093 y> b ‘YL’ Lgl.aupl.&,u .]a-wjla J.’.)

N

B g

[ I||||I
LT |
.

SE B IR RS
3 ‘?f 31) 0 ?\)

N [tuDAS  E [tuEST W [tUMAH e [tulDI

L9 dnunyi (5 Lo st L j ki I o O b Coonabig o gzo F JSE

5 S0 e 3l ghsm 4 b 3 T 5 b ann g o 55 uoes
Ol S (NBANK) ez 4 (SSL oy sliad s slaail 3o 51 OV FAF) 01, 1K
& (F93 e w53 eSSl (s Shleel g S ((SBANK) W5 4 (S 03 e
b o olel O Sob (e e ad elile cos 5 (pCredit) LS5
ol 0di aalan] (pDEbt) .L;.Sj

¢ ¥

ank™ N sBank mmmmm pCredit —pDoe‘g

— S Um

!
Sy
@



VoY L’,MU &Y b)m NP 899 c)‘bl.u d')5‘ ¥ aollad

255 oS S5 ete 53 51 pokie Connd 53 (536 el 5 s o sl ) slite
polie dilors (3Ll 5 K 5 Lawe 03b )5 e kze adST 48T T I 5 ol ol ol
S ps3 bl s e3ls )13 5 b i w1y 5 oS Sy b w53 S e
25 o O JSo & ol odd 3 8 a3 55 03 1) (63555 Slaine (lis 31l
S5 kst 5 5L o e (oS (oS st Jals del B 6 s 487 T 1 e 3L
Cond gy 4 S G o 05l 53 OIS e 1y e el o ple pl5 ST s
4 by o Cophae @b SAS1, bl it ol 03 Grper 38 e (S5l
Wl 5 S 0T s A8 28 5 5 s oty oS ol et

N AN S AR
SRR T —_— s < e

—_—— Sy —l s

Sloastliyj Coypde pilsd V JSE 25 56 et i oy pde il sl P JSE
‘,..1'/44..4 (;J‘ticl:.‘:.ﬂ/f,:.«:..«ga‘gj ‘54’/4‘.4 ‘;ﬂo‘cl:.‘:.‘«/[,:‘.:..«

23 T 5l (e gei o oT 5 ST el &) gos O st 3 paad 5l oy it

e slerli 5 b jasli ) bals) 450 Gumaw LUl ol 1)) 5 Jgder
Dl B8 s oa DL 155 35003 25 JSCo S o Iy 3 505 25 S S S5 o (536
9 3p ol 5l anw g el (1 Comge (il YU oslatal &8 Sloj gl cw s
35 Camezr 4 (SOb doly sliny G 2l 531 a8 das o 0Lis Jbe 355053 505 K050
Syt e 5 4 (Han b s 53 b $SSL (s Shleel S R D) s

Syl Jbare g jesls



pCredit

219l amu g a5 a9 J S b gi at Ls balyy A S
O i jf 03 litu] 5 gus w3 (5 o st s 5 O st i I 4igei gl et Ly 5

A3 PR S Do s el DI ) Sl (656 izl gt gla 2L L
3B laasls 5 Slasto b (655 ptaam Gl 51 g 5 sl 3l 0 w8
w)ﬁwa)jsub):QTbﬂM)%Jﬁclﬁu")L'eWJ:)JLAW‘,:

U PR 45‘)‘ PAEY BE)

Yoo
. FAVAfuzy
YA«
M- -
P 55 RIS . 5
Yy v Fot ot PPy R
2 v,
5 57

A 095 b (96 dnu s (556 a s bausgze ) S5

oL éljlzwowjaﬁ‘obfshoblbﬁ)}b@M:@QWYQ@W

el glyls S| b Ol b g Ol Ol olie abai 55 50555 (6 5V (6196 anw 8

(o s 55 Okl ) ool sl ) Canss Kb &5 ol ol (15l drm g
ol 136 3Lzl 5 Sl



VoY L’,MU &Y b)lm; Ald 8,93 c)bl{)' él;,‘ ¥ aollad

s MALlfuzy Average
Voo
H""""""""""lll
" Ins
A R A
o \j’?
V)

U:AJ_)‘;’ oJJJULGJL w/&jﬁdg"uﬁm}b”‘jg

duglin 3 Lot 5 oy Dbt 505 (5 s sloms sl 3 (SLOLAN &7 s o 012 S
SOLE 5 o Salkul pimead g axdls H1 5 Il anw s 5516 5YL ol 3 bkl L
e 0515 SV (S o Azt Jledor g 2 55 sl s oo (515 08 0

S LaOkul (4 035 (mly Jele Lo sladkal b b alie 5 A5 5
Fb sl memai ($951 S gl s 0)57)3
(sble 3 oo Sousls 05037 Sl 3Y 1l by Blo (558 3,571 5 shate & Comd gl 3

Kl 25 g s (Sl e e Soudly s p 0 5h o La a0l

ek 03T Ol 05057 -
- - NN
Jlez| o LT Jlz>| oL
VAR YYV/OYS VAREN OO/VFA bl
LVARRE YYA/O e LVAREN BO/ABA alas Ol 5l

s slassl et

CIPS oy atyy slaosaiT 51 5 0ds 5 ite wbolie Sty b ize GUle gy 3 &S
s\qﬁ.ﬁﬁjd;-\q- .CM‘J;.‘SAJQ-l:-‘jM‘%)bﬁ),&aﬁ&}&T)}&}ﬁebu&w‘Q‘m

An3 o OLES 1y Ol Bay b domlg ads y O 90T



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

CIPS |y 4oy O pajT.F J g

Jos bo,loT | o 53 0T e
Y/AYY- V/IVYA- 196 anw 5 o5l
¥/0YA- Y/vOA- St 5 el
/VVY- V/AYa- Sl LAt g

AL EY Y C]““J’ Sl e

s slassl et

Sl e Sl i JO b g Gl Sl I ST o 55 0 503T 05 leT &7 LT S

o3Lizl (6l ol ol .3 S 35 Ol god |y U ke 55 dmlg ay ) 2503 5 s s 5 b ]
203 S nl 53 Sl BB s ize Ole (So3Ulen gy 2 et (5551 )
e e Seslilon cpblin oy (Kanl 03 8 Jai )3 5 glate 4 0 gl o (Sxblilen 0057
(S50 e pp O a1 &S |l ol g 1 55 ST 5 (G55 Ll ge3T Sl ealizal L
OGS o a3 ) blie o ) Saal Sl sladisy 5 ol 1 s O
S aS Soslis ol syl |y Sasd adsl 3,5 s, Olen 35 (1444)" SI87 (3 5a3T (Yoo F

);djbjék:b‘g)}:m;))abuﬁ:&ouiwg_g‘\j.p_gdéu.ogl.au

U'é“"';/("'a sl ‘Jy‘jrﬁ J gl

0037 & osbeT Jlez|
westerlund - Y/FAVA- ey
Modified variance ratio Y/ reed
. Modified Phillips—Perron t Y/OFF7- /000
Pedroni

Phillips—Perron t F/evo- e
Augmented Dickey—Fuller t Frery- AR
Modified Dickey—Fuller t YIVAYY- ey
Dickey-Fuller t Y/VESY- e

kao -
Augmented Dickey—Fuller t \ANARE s
Unadjusted modified Dickey—Fuller ¥/AAVA- e

SR el s
1 .Pedroni, P

2. Kao, Chihwa



VoY L’,MU &Y b)m NP 899 c)‘bl.u d')?‘ ¥ aollad

sz 6.6_:(.;/,..,. S O guiT.P U gl

03057 < s
*k*k
v B )
*% _ .
tho VIVEA YA
‘ i AT a7 LS
adf \/$- /Y-

s sl iate

2345 ol DL 3 b e b e ite o (SBUlen 32 Vb s old
Ol 5 oo el ls gme o)leT s 1oyl Hlgar Jolus aouilis S L;:C‘»Lﬂr.a OgasT
.(w«habm}&.\ﬁu)g;;)bWﬁjuﬁfﬁc,\;ﬁw,uu;,;
O iy 5 el S e Laly Ol 5 o Jlom cla ke oy (SEBUlen b 51 ey
dsb Syagdome 0.8 53 b Bl sllas e 6 site (p 35 s s 6T
W j2el5l 3557 0 55 .Sl 0 35T oSG 4By Jsb 510 L (VWAA B VFAL) Sildalie
oSl la $3557 5 5 (DCCEL 5, 5 e Seucms D131 25 5l aalllan (o) o
&lp 5wy L (Pooled) ik s PMG) ail 255 Kke (MG") 255

25 dsde 53 0T s o ol odks eslizal pala ge3T 51 85,57 1 o 51,8 s

1wl odalie J—vu
‘)“u Jﬂjrtgu J de W@.VJJJ?
Ay e 4y L Q}an e)\.GT Jlez=| dS
PMG-MG \/#A /PFF J,Tl)lf MG
olasl U,
POOL-MG o/ +/AFAA j”l)lf MG
MG-PMG YA/ VARRA J,Tl)lf MG
‘}B Axw g5
POOL-MG (VAN +/448A j”l)lf MG
PMG-MG VY AN J,Tl)lf MG
S arey
POOL-MG (VAN «/AMY j”l)lf MG

ARy laadl fae

1. Dynamic Common Correlated Effects (DCCE)
2. Mean group
3. Pooled Mean Group



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

Do s g 92581 g dde 51K a2l

by &5 j2tn (Souan ol s la yST ey i A J gk

bl Ay als pite | 150 ane 5 wtly pite | (Jlo dne g el ke
RS e
R ad Jle e el sl
D.LRGDPPo - - o/OYYA +/YYA A4 +/VYA
D.LFAVAfuzy +/AAVA A2 - - C/YEVY JANY
D.LMALIfuzy - /\O\$ C/AF </YYFE AR - -
D.K YFAA- AL /40 +JAQ¥ C/\YVA- VAN 2
ec /PFYA- /00N V2% o 0 VYN V/OYYA- /YA
LRGDPPo - - ~Y/AAA VAR 2 IR} VA VX AR%
LFAVAfuzy V/YVAY /FVF - - —Y/YVAF /XY
LMAL Ifuzy YV VNE —F/ONE /AT - -
K V/EYYN V¢4 V/YaA: /OO Y/A\YOA IN

AR el e

S e daly e ol ST 55 (o5laml by 5 156 drw g g das e DL YL ml

eU;JJW.QUI}ﬁMJ:ﬂ'Qtﬁb\&)sdaw&.&)@b&w}:)’uéjb
et ool Coily ul Ll BN (613 e S (golal w5 (Sl ane g S
5150 dnn g pomany A 5 Jletnn g G (Sl me daly ey 53 oS das e DL
.;ﬁg)jf@uQW|¢v;,@m@wpawmj\usﬁm;\);.;)\.u;ﬁ}u)
L) (o g St S pde T LS 0 Oly 355 andllan s (1YR)0LS0n 5 (48

it e bt als Gl @l s 58 rimen Bl (5 At (pe3l o5 eog (SIS 4 Lage anylie i )
5 Oleds g Cao «(55,5laS sla isu 00938l b3l 5 sl 089381 5] e s 3l AT ile s (639290 0uiS S
el ods jelaie (giladae ;o 5 00 °)5T)! N Gy (509290



VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

L;u)\;pdﬁfpr»jL;urww‘gusu)up@mtﬂoﬁy;q,ul,*@
5 ks 2l g 03 ) mle wg i panes 45 AL Ol ke Sl dee g e
5 st Ly Sl Jb arm 5 Sl s ool diy 5 b are g 36 55 (VFAY) 5l
pde 36 e (VWD) by 5 i 53 ST o 55T 2 5l 15 VU ot 5 Sl
L,8 o o g axils Il slaslib SSG o171y (g3l iy, Jb e g oo L36
L, 15 e e 5 slasl aly e Sl s Llamail s Jbo glalb o7
cuqﬂ.ujg;\?,;w,&'dtsu,wm,utw(wwob&ﬂ,@l,@u
S5y pde o 4 &8 LS e 0L sl Loy gl 1S5 5 I gl g o
olal iy e S0 Jlo mlie 5 Slilzel Sl (San oo rms (6 S mna? plls
5 03 gmes Vb drmn 5 Jlm 5 slaslasl )3 04d; 5 sld 000 ST o (AL als
Gsld Sd i oS das e Ol Ady p Sl are s it ST Wl s (1F49)01,Kes
Il 3 uloes slatnss 5 0 3018 das 2alS 1) Il gladauly ite 1 Ul 5 o0
b GBSy sy b (SO O slhel S Lasis L &S sls Ol 1A
40 azmn ) SBCS 5 5 L5 o oludl 4 SBgas slael (VU S (o s 2 S0ESTL
L;;uwu:&\sw,m&p;t@wa.u%,ﬁg@téu%u@bﬁpﬁws
Jlo 53 Jlo layl3L)s 5o 02U analy (oS 15 (6 gm0 OLT SVl 5 0390 Iy G
S5 e 5 atdls Wae du b 6 2eS Lo, 48T (¥4 (Luloes gla Jhn g S 0 61TAA
sl (o3lamdl iy (e dna g Cote 36 pde Jul e aber
e B (558 1 (AL (504 Dl o8 e 8 sl QLS (VoY) s 5 053,58
Ble 5l (S o Ll oks ddy S les Lyl s KKl 0ys3 Gl S V000
Gl s ASTE s (YY) "0 5 OV3ILS Sl (65l drw s 3 g0
bl (R3S and (6551 an 55 oS ST oa DLy (5035 05 53 (92 Sl S et
S e momai 5 Jlazil 5 58 Ll 8 55 (655U anw g5 e HBT ol by i)ls 50 sules
arw g 4S daad o O (Y YV O 5 O gud g2uil 5 o Consl ) 0 5 a2 55 b SULe

1. Gordon, Robert J and Sayed, Hassan
2. Xiaolan Fu et al.
3. Brynjolfsson, Erik



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

sk b s eag ssgial iy o Gl 6,80k oS oI e il (555l
Loy 5 6sld anw g (s daly OF 4 &7 Wisd o0 3,57 o Glacbus )3 i
Sl 3Lzl

S 5 4o 9 S
> 5 sline Gl 15b dnw s 5 b arw g (g3l Ay o anly ey )3
anfllas ol 55 Jg S o 1511y (g plete ulow slaslgiin &S5 8 a8 505 3 5 slame
il e 3l 03l L 156 an 5 5 Jlo sn i sl 06 5 o e oS08 4 Lt
L) 5 (o drn g gl ane 5 Ole Slodidy 5 Souke ol 55 Jasly a5 3l Gldan (550
Gl 3 8 15 ey 3550 WAA B VAL SLej o3l 53 Sl &g (g5l
03,5 shate b (pomen 5 ik a plil 0t 5 (e Bl (e g b A5 5
35 s 4l (g)ls gme SU by p Il s & 513 0L by 5t  Stran Sl
Wi L el 5 S ol ST 5o (olagre dlaly (Sl arn g Al SU o s
Cole Loy LS o8 s Aol Do 0B ST 55 g 55 Ay 5 15 dn 5 s dlasly oman
OIS ol 558 oo slgihey bl ol 5 Bl o Ol Ly 40 156 dnw g5 51 46 b
oY Ll d 5 aSTE o pllss 58 5 e Jlo L LSS 5 Dl e sl (g3l
Sdatily BT 51 gobiee g 5shie 4 pimpan lad @l 1) e wls agy janads
S Odedds eslaial 5 Syles s S ('ﬂ sbcwbu 545 0 slgin 156 anw g
o SlRe 5 S 5 o 3Bl s BT SUSGI L (6 )sld sl
ST OMae (g1 oman 353 oal 3 Gkl 03 53 Skeil plss 5 Sl go 51 p5Y
Sl 5 156 anw s 5 Jlo drm g slaaili Cotle )3 0dd Sme 656 S 4 dr 5 b
ple cale s Sl ssh e slgtn besls 5 ey S 5 s Sl oYL

g o3l 35 (it BSS Hlas 136 oS g3lal 5 (g lT glaesls



Py

VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

References

Aboutorabi M. A; Falahi M. A; Salimifar, M; Hosseini, S. M; (2015), the Effect
of Government Ownership of Banks on the Causality of Finance-Growth in
Iran. The Economic Research, 15 (4), 126-99.

Aghaei, Majid and Rezagholizadeh, Mahdieh (2017). The Impact of Information
and Communication Technology (Ict) On Economic Growth in the Oic
Countries. Economic and Environmental Studies, 17(2), 255-276.

Ahmadian Azam, (2010), the Effect of Financial Liberalization on Financial
Development, Financial Knowledge of Securities Analysis (Financial Studies),
3 (8), 191-202. (In Persian).

Anupam Das & Murshed Chowdhury & Sariah Seaborn, (2018). ICT Diffusion,
Financial Development and Economic Growth: New Evidence from Low and
Lower Middle-Income Countries, Journal of the Knowledge Economy,
Springer, Portland International Center for Management of Engineering and
Technology (PICMET), 9(3), 928-947.

Aral, Sinan; Brynjolfsson Erik, Wu D.J. (2006). Which Came First, It Or
Productivity? The Virtuous Cycle of Investment and Use in Enterprise
Systems. Twenty Seventh International Conference on Information Systems,
Milwaukee.

Beck, Thorsten; Levine, Ross and Norman, Loayza (2000). Finance and the
Source of Growth. Journal of Financial Economics, 58(2), 261-300.

Brynjolfsson, Erik and Rock, Daniel and Syverson, Chad. (2021). The
Productivity J-Curve: How Intangibles Complement General Purpose
Technologies. American Economic Journal: Macroeconomics. 3(1), 72-333.

Chou, Yuan K. (2010). Modeling Financial Innovation And Economic Growth:
Why The Financial Sector Matter To The Real Economy. The Journal of
Economic Education, 38(1), 78-90.

Chudik, Alexander & Mohaddes, Kamiar & Pesaran, Hashem & Raissi, Mehdi.
(2015). Long-Run Effects in Large Heterogenous Panel Data Models with
Cross-Sectionally Correlated Errors. Federal Reserve Bank of Dallas,
Globalization and Monetary Policy Institute  Working  Papers.
10.24149/gwp223.

Deh Bidi Navid Kargar, Tarazkar Mohammad Hassan and Liani Qasim. (2017),
the effect of agricultural production growth on biomass production in the
Middle East with emphasis on Iran, Journal of Agricultural Economics
Research, 6 (11), 123-148. (In Persian).



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

Dehghan Shabani, Zahra and Shahnazi Ruhollah (2016). Investigating the short-
term and long-term causal relationship between financial development and
economic growth in Iranian provinces. Journal of Economic Research, 2 (51),
341-385.

Dimelis, Sophia. P; & Papaioannou, S. K. (2010). Fdi and Ict Effects on
Productivity Growth: A Comparative Analysis of Developing and Developed
Countries. European Journal of Development Research, 22(1), 79-96.

Dorrucci, Ettore, Meyer-Cirkel, Alexis and Santabarbara, Daniel, (2009),
Domestic financial development in emerging economies: evidence and
implications, No 102, Occasional Paper Series, European Central Bank.

Emmanouil Tranos (2012) The Causal Effect of the Internet Infrastructure on the
Economic Development of European City Regions, Spatial Economic
Analysis, 7:3, 319-337.

Falihi, Nemat and Bukharaee, Reyhaneh (2017). Investigating the effect of
financial depth on economic growth in Iran. Financial Economics, 11 (28), 63-
80.

Farhad and Bukhara Reyhaneh Dejpsand. (2016). Investigating the relationship
between financial development and economic growth in Iran based on the post-
Keynesian macroeconomic model. Financial Economics, 34 (34), 59-92.

Ghasemi, Samaneh (2017). Investigating the effect of information and
communication technology (ICT) on the relationship between financial
development and economic growth of the country's provinces. Master Thesis,
Faculty of Economics and Administrative Sciences, Mazandaran University.

Gokmenoglu, Korhan & Amin, Muhammad & Taspinar, Nigar. (2015). the
Relationship among International Trade, Financial Development and
Economic Growth: The Case of Pakistan. Procedia Economics and Finance.
25. 489-496.

Gordon, Robert J and Sayed, Hassan. (2020). Transatlantic Technologies: The
Role of ICT in the Evolution of U.S. and European Productivity Growth.
National Bureau of Economic Research. Working Paper Series 27425.

Ha Minh Nguyen, Quan Thai-Thuong Le, Chi Minh Ho, Thang Cong Nguyen,
Duc Hong Vo, (2021), Does financial development matter for economic
growth in the emerging markets?, Borsa Istanbul Review, ISSN 2214-8450.

Hassan, Kabir M; Sanchez B. & Jung-Sy (2011). Financial Development and
Economic Growth: New Evidence from Panel Data, the Quarterly Review of
Economics and Finance, 51, 88-104.



VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

Homayoun Ranjbar, Mohsen Khodaparast, (2017), Renewable Energy and Its
Role in Reinforcing National Security and Providing Applicable Solutions for
Islamic Republic of Iran, Defense Economics, 2(6), 31-51. (In Persian).

Hosseini Seyedeh Maryam, Daei Karimzadeh Saeed, Bakhtiari Sadegh. (2018),
the relationship between financial development, economic growth and energy
consumption in a selection of developing countries, Financial Economics, 45
(12), 167-191.

Hossini S M, Ashrafi Y, Siami Araghi E.(2012), The Review of Relationship
between Financial Development and Economic Growth with Introducing New
Variables, Journal of Economic Research and Policies,19 (60), 19-34. (In
Persian).

Houben, A.C.F.J. and J.I. Kakes (2002), ICT Innovation and Economic
Performance: The Role of Financial Intermediation, Kyklos, 55(4), 543-562.

Hsueh, Shun-Jen & Hu, Yu-Hau & Tu, Chien-Heng, (2013), Economic growth
and financial development in Asian countries: A bootstrap panel Granger
causality analysis, Economic Modelling, Elsevier, 32, 294-301.

Issazadeh, Roshan Yousef, Mr. Majid and Ghasemi Samaneh. (2020). The Role
of Information and Communication Technology (ICT) in the Impact of
Financial Intermediaries on Economic Growth in Iranian Provinces: Using the
GMM Method Dynamic Panel Data. Journal of Economic Research, 20 (78),
137-175.

Jafari Samimi, Ahmad; Culture, zero; Rostamzadeh, Mehdi and Mohammadzadeh, Mehdi
(2009). The Impact of Financial Development and Trade Liberalization on Economic
Growth in Iran. Iranian Journal of Economic Research, 9 (4), 1-21. (In Persian).

Jahangard, Esfandiar and Alinaghi, Nazila (2016). Causal analysis between ICT
investment and labor productivity growth. Quarterly Journal of New Economy
and Trade, 11 (3), 73-96.

Jahangard, Esfandyar, (2021), Digital Economics, nashreamareh, Tehran, Iran. (In
Persian).

James, B. Ang. (2008). What Are The Mechanisms Linking Financial
Development And Economic Growth In Malaysia? Economic Modelling, 25,
38-53.

Kao, Chihwa, (1999), spurious regression and residual-based tests for
cointegration in panel data, Journal of Econometrics, Elsevier, vol. 90(1), 1-
44,



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

Kaur, K. N. And N. Malhotra (2014). Telecommunication and Economic Growth
in India: Causality Analysis. International Journal of Research in Business,
2(5), 31-46.

Kaur, Kawaljeet & Neena Malhotra (2014). Telecommunications and Economic
Growth in India: Causality Analysis. International Journal of Research in
Business Management 2 (5): 31-46.

Khalili Iraqi Mansour, Farzin Vash Assadollah, Sadri Hamed. (2019),
Investigating the effects of temporal variables of financial development on
economic growth: TVP-FAVAR model, Economic Research, 3 (19), 31-59.

Komijani, Akbar and Mahmoudzadeh, Mahmoud (2008). The role of information
technology in Iran's economic growth (growth accounting approach). Journal
of Economic Research, 8 (2), 75-107.

Komijani, Akbar and Mohammad, Nadali (2007). Investigating the causal
relationship between financial deepening and economic growth in Iran.
Iraninan Jouornal of Trade Studies, 1 (44), 23-47. (In Persian).

Komijani, Akbar; Motusali, Mahmoud; and Pourrestami, Nahid (2009). Theoretical
framework for explaining the factors affecting financial development with emphasis on
the Williamson model. Journal of Economic Research and Policies, 17 (50), 5-29. (In
Persian).

Kpodar, Kangni & Andrianaivo, Mihasonirina. (2011). ICT, Financial Inclusion,
and Growth Evidence from African Countries. IMF Working Papers. 11.
10.5089/9781455227068.001.

Kumar, Ronald Ravinesh & Stauvermann, Peter Josef & Samitas, Aristeidis,
(2016). The effects of ICT on output per worker: A study of the Chinese
economy, Telecommunications Policy, Elsevier, 40(2), 102-115.

Levine, R. (1997). Financial development and economic growth: Views and
agenda. Journal of Economic Literature, 35(2), 688-726.

Liu, W. And Hsu, Ch. (2006). The Role of Financial Development in Economic
Growth: The Experiences of Taiwan, Korea, and Japan. Journal of Asian
Economics, 17, 667-690.

Lotfi.A. Zadeh, (1965), Fuzzy sets, Information and Control, 8(3), 338-353.

MAMDANI, E. H; & Assilian, S. (1975). An experiment in linguistic synthesis
with a fuzzy logic controller. International Journal of Man-Machine Studies,
7(1), 1-13.

McKinnon, R. (1973) Money and Capital in Economic Development. The
Brooking Institute, Washington DC.



'Y‘\o.

VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

Mehregan, Nader. Ghasemifar, Samineh. Sohrabi Vafa, Hossein. Rashid, KHosro.
(2014), the Impact of Economic and Social Conditions on Mental Health in the
Provinces of Iran (2012-2013). Majlis & Rahbord, 85(38), 187-192. (In
Persian).

Mohammadi Mehdi, Sharifian Amir, Kakavandi Yousef and Mohammadi
Behnam (2020), Digital economy: value creation and capture: implications for
developing countriesm, UNCTAD 2019 Report, Vice President for Science
and Technology, Daneshbanian Fanavar Publications. (In Persian).

Mojtaba Lashkar-e-Bloki (2019), Strategic Report of Smart Economy Roadmap;
Transition from digital technology to smart economy, Ministry of Economic
Affairs and Finance, Smart Economy Center of the Ministry of Economic
Affairs and Finance. (In Persian).

Monsef Abdul Ali, Ali Seyed Jaber, Turki Leila. (2013), Analysis of the effect of
financial development on economic growth in D-8 countries: Granger panel
causality with Bootstrap approach (1990-2010), Economic Growth and
Development research, 3 (10), 73-92. (In Persian).

Moshiri, Saeed and Jahangard, Esfandiar (2004). Information and communication
technology and economic growth in Iran. Iranian Journal of Economic
Research, 19, 78-55.

Moshiri, Saeed and Nikpour, Somayeh (2007). The impact of information and
communication technology and its overflows on the economic growth of the
world. Iranian Journal of Economic Research, 9 (33), 103-75.

Nair, Mahendhiran; Pradhan, R.P; & Arvin, M.B. (2020). Endogenous dynamics
between R&D, ICT and economic growth: Empirical evidence from the OECD
countries. Technology in Society, 62, 101315.

Nazifi, Fatemeh (2004). Financial development and economic growth in Iran.
Journal of Economic Research, 4 (3), 97-130. (In Persian).

Niebel, Thomas, (2018), ICT and economic growth — Comparing developing,
emerging and developed countries, World Development, 104(3), 197-211.
Nili, Masoud and Rastad, Mahdi (2007). Addressing the Growth Failure of the Oil
Economies: The Role of Financial Development. The Quarterly Review of

Economics and Finance, 46, 726-740.

Nofaresti, Mohammad (1999), Cointegration and Unite Root in Econometrics,
Rasa Cultural Services Institute. (In Persian).

Ono Shigeki (2017). Financial development and economic growth nexus in
Russia. Russian Journal of Economics 3(3), 321-332.



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

Parliamentary Research Center. (2020), Financial Markets in 2019, Expert
Reports, Serial 17313. (In Persian).

Pedroni, P. (2004) Panel Cointegration: Asymptotic and Finite Sample Properties
of Pooled Time Series Tests with an Application to the Ppp Hypothesis.
Econometric Theory, 20, 597-625.

Pesaran, M. H; Shin, Y; & Smith, R. P. (1999). Pooled Mean Group Estimation of
Dynamic Heterogeneous Panels. Journal of the American Statistical
Association, 94(446), 621-634.

Pesaran, M.H; Smith, R. (1995). Estimation of long-run relationships from
dynamic heterogeneous panels. Journal of Econometrics, 68, 79-114.

Pohjola, M. (2000). It and Economic Growth: A Cross Country Analysis. World
Institute for Development Economics Research, Working Paper, 173.

Pradhan, J. Rudra P, Mak A; Mahendhiran N;Sara B; Sahar Bahmani (2016). ICT-
finance-growth nexus: Empirical evidence from the Next-11 countries,
Cuadernos de Economia, 40, 115-1344.

Pradhan, J. Rudra P.; Arvin, Mak B.; Norman, Neville R. (2015). The Dynamics
of Information and Communications Technologies Infrastructure, Economic
Growth, and financial Development. Evidence from Asian Countries,
Technology in Society, 42, 135-149.

Pradhan, R.P; Mukhopadhyay, B; Gunashekar, A. et al; (2013), financial
development, social development, and economic growth: the causal nexus in
Asia. Decision, 40, 69-83.

Rahman, Habib U; Ghulam Ali, Umer Zaman, and Carlo Pugnetti. (2021), Role of
ICT Investment and Diffusion in the Economic Growth: A Threshold
Approach for the Empirical Evidence from Pakistan, International Journal of
Financial Studies, 9, 1-14.

Rasekhi, Saeed and Ranjbar, Omid (2009). The effect of financial development on
the economic growth of the member countries of the Organization of the
Islamic Conference. Journal of Knowledge and Development, 16 (27), 1-22.
(In Persian).

Ritab S. Al-Khouri. (2007). Financial Sector Development and Sustainable
Economic Growth in Regionally Co-Integrated Emerging Markets. Advances
in Financial Economics, 12, 345-360.

Robinson, Joan. (1952), the Generalization of the General Theory, in the Rate of
Interest and Other Essays London: MacMillan.



CEy

VY laal S 0,lends V8 453 )15l 1ol 0 y2 doliducad

Romer, P. M. (1987). Growth Based on Increasing Returns Due to Specialization.
The American Economic Review, 77(2), 56-62.

Sadeghi, Hussein; Sohrabi Vafa, Hossein and Salmani, Younes (2014). Artificial
intelligence in economics. Tehran: Noor Alam Publishing.

Sassi, S; Goaied, M; (2013). Financial development, ICT diffusion and economic
growth: lessons from MENA region. Telecommunications Policy, 37(4-5),
252-261.

Shabani, Ahmad, Salehabadi, Ali, Rahneshin, Ali. (2010), The Impact of the
Enforcement of the General Policies of Principle 44 of the Constitutional Low
of the Islamic Republic of Iran on Financial Development With Emphasis on
Capital Markets, Journal of Securities Exchange, 3(12), 63-85. (In Persian).

Shahbazi Kiomars and Saeedpour Lesian. (2013). the Impact of Financial
Development Thresholds on Economic Growth in D-8 Countries, Economic
Growth and Development Research. 12 (12). 21-38.

Shahmoradi Massoud, Mohammadi Ataollah and Moayeri Farzad (2020),
Development of Financial Markets and Economic Growth in Developed and
Developing Countries in the Framework of Growth Accounting, Journal of
Securities Exchange, 52, 36-70.

Shamim, Farkhanda (2007). The Ict Environment, Financial Sector and Economic
Growth: A Cross-Country Analysis. Journal of Economic Studies, 34(4), 352
- 370.

Shingo, Koji and X. Zhang (2004). Ict Capital Investment and Productivity
Growth: Granger Causality in Japanese and the USA Industries.
Kwanseigakuin University, Working Paper, Japan.

Sivanandam, S.N; Sumathi, S. and Deepa, S.N. (2007), Introduction to Fuzzy
Logic Using MATLAB (Vol. 1). Springer, Berlin.

Stiglitz Joseph E, Yifu Lin Justin. (2013), the Industrial Policy Revolution I, the
Role of Government Beyond ldeology, Palgrave Macmillan, London.

Taghavi Mehdi, Amiri Hossein, Mohammadian Adel, (2011), Financial
Development and Economic Growth in Mena Countries Using GMM Dynamic
Panel Method, Financial Knowledge of Securities Analysis (Financial
Studies), 4 (10), 63-82. (In Persian).

Taghavi, Mehdi (2009). Financial investment development and economic growth.
Audit Science, 2 (2), 51-64. (In Persian).



wed 3 )8 2 6Bl il g g (Jlo Azl dgld Arangi (S bigs 1oyl o g By ol e

Xiaolan Fu, Elvis Avenyo & Pervez Ghauri (2021) Digital platforms and
development: a survey of the literature, Innovation and Development, 11:2-3,
303-321.

Yang, Fan, (2019), the impact of financial development on economic growth in
middle-income countries, Journal of International Financial Markets,
Institutions and Money, 59, 74-89.

Yousefi, Ayoub (2015). A Panel Granger Causality Test of Investment in Ict
Capital and Economic Growth: Evidence from Developed and Developing
Countries. Economics World, 3(5), 109-127

Zagorchev, Andrey; Vasconcellos, Geraldo and Bae, Youngsoo, (2011), financial
development, technology, growth and performance: Evidence from the
accession to the EU, Journal of International Financial Markets, Institutions
and Money, 21(5), 743-759.



