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Article Info  Abstract

One of the important goals in moving towards a knowledge-based economy is the
formation of an economy in harmony with macro policies that can react appropriately to
external or exogenous shocks and risks and can continue the path. The main purpose of
the research is to investigate the effect of knowledge-based economy components on
economic vulnerability in Iran. The information related to the variables of the research
was obtained from the World Bank and the time period of the research is related to the
years 2000-2020. The research model is considered logarithmically. The approach used in
estimating the ARDL model is proposed according to the Schwarz-Baizen criterion, the
optimal interval of one and the (1,0,0,0,0) ARDL model. The short-term and long-term
estimation results show that with the improvement of institutional quality and higher
education, economic vulnerability has decreased so that with a one percent increase in
these two variables, economic vulnerability decreases by 4.47 percent and 0.085 percent,
respectively, in the short term. The effect of one percent increase of these two variables
on economic vulnerability in the long term is 5.98 and 0.114 percent, respectively. Good
governance is one of the most important factors that can help countries to control and
overcome the unfavorable conditions of a country in the face of external shocks and turn
many challenges into opportunities and prevent them from having a negative effect on the
economy. Also, higher education in order to acquire knowledge and higher productivity
leads to the creation of new products, economic growth and reduction of economic
vulnerability.

6. - G9 sabed

¥20Z 481uIM ‘8T aNsS| ‘G awN|oA
Jaded youessey

Keywords: Higher Education, Institutional Quality, Economic Vulnerability.

Cite this article:
Rahimzadeh, A., & Hanafi Niri, K. (2024).Investigating the Impact of Knowledge-Based Economy Components on Economic
Vulnerability in Iran. Journal of Economic Geography Research, 5 (18), 65-79.

https://doi.org/10.30470/jegr.2024.2028905.1171

2821-2266 © University of Zanjan.
This is an open access article under the CC BY-NC/4.0/License (https://creativecommons.org/licenses/by-nc-nd/4.0/).



mailto:author@znu.ac.ir
https://creativecommons.org/licenses/by-nc-nd/4.0/

Economic Geography Research, Vol 4, Issue 18, 65-79, Winter 2024

Extended Abstract

Introduction

There is an economic formation coordinated
with macro policies in the field of moving
towards a knowledge-based economy, so that
it can respond appropriately to external or
exogenous shocks and risks and can continue
the path. The main purpose of the research is
to investigate the impact of knowledge-based
economy  components ~ on  economic
vulnerability in Iran. The purpose of putting
forth the knowledge-based economy here is to
have a forward-looking economy in terms of
economic growth, which at different times has
the ability to face different risks and problems
such as sanctions and tricks of the enemies, and
economic vulnerability in the context of time
despite the problems. Decrease on the way.
The World Bank defines knowledge
economies based on four pillars: 1)
Institutional structures that provide incentives
for entrepreneurship and the use of knowledge.
2) Awvailability of skilled labor and good
education system 3) Access to information and
communication technology (1CT)
infrastructure. 4) A vibrant innovation
landscape that includes academia, the private
sector, and civil society.

Methodology

There is all information of independent
variables is available in the information system
of the World Bank. To measure vulnerability,
the Brigoglio index is used, which is a
combination of indicators of openness of the
economy, export  concentration  and
dependence on strategic imports. The time
period of the research is related to the years
2000-2020. The research model is considered
logarithmically. All the variables are not
stationary, except the variable of landline
subscribers. Therefore, using the OLS method
can lead to misleading results; Based on this,
in order to estimate the desired model, The
approach used is ARDL model estimation and
according to the Schwarz-Baizen criterion, the
optimal interval of one and ARDL model (1,
0,0,0,0) is suggested.

Results and discussion

There are short-term and long-term
estimation results that show with the
improvement of institutional quality and
higher education, economic vulnerability has
decreased So that with a one percent increase
in these two variables, the economic
vulnerability decreases by 4.47 and 0.085
percent, respectively, in the short term. The
effect of one percent increase of these two
variables on economic vulnerability in the long
term is 5.98 and 0.114 percent, respectively.
According to the results of the research, this
effect on reducing vulnerability is greater in
the long term than in the short term.

Conclusion

There are two important factors in this
research that have had a significant impact on
economic vulnerability. Good governance is
one of the most important factors that can help
countries to control and overcome the
unfavorable conditions of a country in the face
of external shocks and turn many challenges
into opportunities or prevent them from having
a negative effect on the economy. Also, higher
education in order to acquire knowledge and
higher productivity leads to the creation of new
products, economic growth and reduction of
economic vulnerability. One of the functions
of education is to obtain material benefits at
micro and macro levels. At the micro level, it
means the return of spending on education, so
that no matter how much governments invest
in higher education, this cost will return to the
government through the productivity of
employees and industries over time. At the
macro level, it means that investing in human
capital and accumulating human capital
through education leads to economic growth,
and wherever there is real economic growth,
the vulnerability of the country is reduced.

Funding
There is no funding support.

Authors’ Contribution

Authors  contributed equally to the
conceptualization and writing of the article. All
of the authors approved the content of the
manuscript and agreed on all aspects of the
work declaration of competing interest none.

Conflict of Interest
Authors declared no conflict of interest.



Economic geography research, Vol 4, Issue 5, 8-12, winter

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



Ol 331 39 GOLad! g a3 (s siils SLaid sail go wili (o y

9

v Lo *3) (- .
S w9 7 0l S
Ol (ol (ol s amly o codl ol ol8isls colazdl 0uSiiils colaidl 09,5 ¢ Loliwl

.Ql).ll ‘Ql:gd)' ‘ol:gd)' sl OV ‘w@wb 6‘)35‘) Y

il & ,6 iy &b 1655k g ,b edl o & ,b
VFYNYIY A WEY VAL AR JAR \FY/[-YIYY

ouuS> alio wledb|

il L Sialon goladl Lo yln il olai8l Caaw 4y &8 1o din) 4o oo Slaal 51 S

e il g LA (pilie iST9 [0 0 b (205 SlaSins; 5 laSod Rl o Wlgh a5 03g (M
Grdvoaml p obasuls slaml leailie 15b w)p Buios Lol Gus aan adlsl olises |,

@LA) 0,99 g W) J..ol} ‘5".@‘} AS.’[) )l Lﬁ"’m (_gl.ﬁ).:.’.».a @ "09))./: SleM! \.\.MJLS‘SA U‘J”‘ BC (_QOLAJ‘

2
oad 48§ A o ey Sjpe 4 Buind Joe oo YooYV ol 4 by e Gios 5
5 S ety 48y (5e5)lsd lre Gillae 5 039 ARDL Jue 55150 50 oolicul 590 clia, ool :d j
Syt b aw o Lis Soeaily 5 SowolisS 55T zuls o9 oo Sty ARDL (Verararr) o "l R j)
eiia 53 (I 1) G2l L oS 550k @ aidly 2ol golatdl (5 pdyamsl (e g0l 5 goles cunS fi i
1Y i3l el e palS SoeelisS 1o Lol AD 5 FIEY liee 4 i 5 4y gobazdl g ppdy ] _i =
S b oo LNV 5 DI (e o i & ey 5o (ol (g iyl 2 ite 99 () i
2585 S bl Ll el g J3S )0 e )elS 4 Wils oo a5 Sl (alge (n Sinee 5 (S 9> -
oilrllagl ar g ovgas Jood Cuo b a1y o il Sl gk 9 wiled SaS (2 )15 slaS 9l L agzlse 5o
g Vb G900 5 RIS S sl o Jle Gijgel (rizmen aas | oLl ite (5,135 5

205 (o0 golaidl 6 pdycunl SRl g golaidl ab) s DY game Gl

solazdl (g pdpcanl (soles unS (Jle Ghjgel irofly wls

ashkan.rahimzadeh@iauz.ac.ir i gimme o0 o5

aalilas o)l pl 5o golaidl s pdocaml p ol iils slaidl slaadlge )....b oyn OVFY) S (g g oSSl wolyeue, tlllie (! @ gl
Ya-£8 ((VA) & oolaidl Ll i o inghs

https://doi.org/10.30470/jegr.2024.2028905.1171

2821-2266 © University of Zanjan.
This is an open access article under the CC BY-NC/4.0/License (https://creativecommons.org/licenses/by-nc-nd/4.0/).



https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:ashkan.rahimzadeh@iauz.ac.ir

Golad gldl > girgy PP

AFeY Gluno; VA-FD VA o lows D 893 ( soLaiBl gLl aa sla Widgis
b ol

obleslazdl 5l (6 lawy axgi 550 Cowl (g0b 5 slo Lo aS 004 YU (solaidl drnsgi g ol o y5iS olal gl ppeo Slaal 51 SO
15 St s ol 4 ol ) e o Wlesgos 55 lyn & Gsbane | 395 i ol 3 51 00 (s 3l 455,53
@i 5 (55256) 0dges Iy (golatdl tolie jo glofg ololr npe Jelse 51 (S0 lsie 4 golatdl (s pdycn] 23 la Lo
e 395 dumss ilanl 5 ol S L Lo g b cslasels b sl Il 5 cilisie sbob g8 s (1 TAY
2 fleinl pgle § oo wlabl dos 5l cole alises slaasls [0 g pdycaw] popie (Walz et al.,, 2021) el 00,5
slazdl jo sl a1i8 sy, ,b g dl)) (attie Ban S 50 Salaie slal b ) asli 03> o j0 aF atiS #lae 3 slaams
ooy » loailSs 3B ST o5 oladl 03,25 o )8 oy 3590 S olaBl g 0,5 sl Jlate 53 52 5l 6 pdynmsl pagie
5,7 olasdl Jlats 5l (6 pdyenl ailgo solaidl w5 LalSS 1y 55 a5 (IS olasdl (o 5 005 gadsi sloolsy b lsils
s i GBI ) a5 s 3 opllacl it SUAISS S50 o 1 Iyl daT,5 o5 42203 £ydpn (ol 1 gt 55
blie ;0 a5 00,0 caliee slrog 5 (6 pdocam! a5 das oo olis wlosl ow,» (Alwang et al., 2001) 5,.5 1,8 ;a8 L3 L
> (Dayino et al., 2021) o,ls  Kiws golaidl 5 claiml Cundy g (Saij bul b a4y g Conl Sglaite 0iS oo (S5 Hhas
@ oz o2l b gep Comez a0 ((Kip b Comdy (s ppd glacSlo ) 4 pwyted sl g OMuans mlaw asile Jelse |
Ll ! 1,0 a5 0ges o)Ll lagyl (555105 a4 g5 oo s WolKi 5,50 ;0 09 oo (golaidl - claizl (5 pdyaml iul3l
i 50 (S0 355 g0 JLB oy 990 a9 5 DI ey solaidl (s gt Sty 0, 15 Sl cow i
Kaminsky) ol oo axlge JSie b 1) (goladl o, Koo a5 5405 0, L L a0 65, olme plas A3l Jbe slag) o
ot o e 50 olatdl a5 Casls Sy wed 5 009 6,5l sla Sy p e ;500 a5l golamdl s pduewn (et al., 1998
Slgi e S ade iS5 ol 255 (slacied b 5l oslil b Wyt golazdl 81 wles Lis wilg o |y golazdl b Lo slowlss
5 4zl5e Oliee el 5525 S bl (g prdgnl 0uiS (e 4zl 0,805, Cnl ool gl sl oLzl as) vals
SlaT s 5 55l 15b o Wi e Gad 4 ol (ke @ TP (o) 2ilige bS58 L GlSS plp 50 Cunglie
RS9l o ;3 oY e csolatll g 6l JLSle Sl sl aS was o0 &) ale iS5 Sl Ygano 5 ail olatdl S, S
b SOl GV Sls)ly 4 (Sily g pls cis Slyolo Lo )eaS Bpo GISTanil Lo 1) () Jeloe som 5l 285
P S ke d g JSie s Biggp slaS s b aglye jo 1) 65925 o olaill oS coul alge alea 515950 laVI
Gleige st ;588 o] I8 Luylya ) )58 Sy g pdpel a2, YAV wljng b 5 55058) w2300 58 65 s pdyras]
s oo lis 0g3 5l a8 T slamdl |, Leall uSe 655 wlw b Jlo csolaidl | pel il lacSns) 590 oyl yo o

SloSad ite BT (rals )0 (5508 QUlg 5 adls (st (sl il S, b Sod 510 s pdyecml a2 0 b plo)5as
(P 42 095 pagie 0 45 (6 el 03l5 VYAV (90,0l) 358 o e ;3B anslz ol 2 ggdgn nl bl axils i 3,90
b ST o s o i ke 4 s s Kl Sl (e & T 8) S i ot S o5l b ol
ol 5 00ls @yl s el jl ligy (e ys (Ve ) TCigadliS 00,5 oo s eeml (2 i Jlo i 035050 31 i3 a5 wily S'ss
Ygano o5 505 (alS5 103,55 oo 51 10 iS5 Lasgs )52 Sy o (sobatdl wdy 00,28 5 Kotz als Jld 5l olsis 4,
OLed 5 Gl (g S 29500 et wlie GloaSlh b oailin ggemme (5 ndy sS4 0055 o0 1,8 eoliinl 9550 Sladl )

1. Gallopin
2. Guillaumont



Soladl sldl i s gy PV

S5 o g 0jpomy | oo SWAMGo 5T a0
150592 GBS 3 4 Cond (6 il B0l b dz 50 a5 sl (S 45,8 (! (6 iyl (a3l die) 50 Slalllas (V)

=

S el Sl Ao g 4y Sy 5 Dol 3505 ol 05 5 428 ol e 45 (8L b SIS o Fig &
RPN

039 598 ] (golamdl ¢ ja8 wilis « > B Ol Caons SOl ol oo oy BB ilisie slaacs | slaidl o 5L ax o
S e 1y (Ml @ylos po ailolsT cdlad lgs sod ;508 sgm ) tal Madlopn sla,lib jo o8 Lie g codlad p cdVs 1y
b j5iS S gady al a5 Al (ol 053 VYAV (g ,alb) 5,05 53y ,5iS Cils o] 5 (JiS ) ccaly Sl
J.u.vl.u asls o‘}o.ib L QS’BL‘L‘"’ CUL.J JJ‘yLSA | UYBM )l ‘1,5 u...‘a & A dgdome L| O)j‘s‘o).))o ‘) Sloas 9 LQY[S)‘ =9

Gk ol 03 slajls 5l sisu ol 350 ,5aS T il sgame SV gane | (oS b 4 (5,988 A Al 45 S50,
Slaylil 5o Sudbge um 5l 08 e S il Wil e 43T oMl (5518 (g3lesliT e el lsie 5k 4 (VTAY
b oo azlse 528 Sy (el D)l o 5l oS Lt b plys o5 Sga5 gt ) Sonsbly ol Glgiged il lodler
wyslo 35,05 (VAT lilan, 5 2igl) 35 55 25 slocSsd b ad xlye (sl (5208 Sl 5 iy 35 aSs
oladl jogy 5L 51 ool Srdoam! wsb o 5l SlwdlsT L pite ol o abaly b bL3 )| o i o Ll los aS 090 3,90
T 25 Es pas b g e Sy Gl s cpl jo a8 all Ol jole ol sogase G a4y (Sl a5 098 0 waid S
Sl oo axlge lodsae UL L 1) oS 5 a8 YU slaas o b ‘aly LYK cpl @ls )l o >l 500 B,k 5l lacusgass

Qilgs g0 yal (pl a5 aiiS cwliw 5 golaBl ol sl 25 Hl>0 Sl Gla Sl [0 cpdy aie Sed Lsle pogdle ol pl oladl
obazdl g i p 38 51 alge olols Luwl,y cpl 10 .V F ) (S g Gl o S5) il )bf)...,b g olaxdl diny
S ojlail e olulids o cwlow Jlae 2ol38l 0529 b aglod (6 s SS (6,105 el 9 (53,40 10 Cgzr 50 ()10 poid g0 4y Wilgs oo
Conss G@‘s 9 oolw ..\.u—|)5 kj.’ Ao GWL..MJ Slaludl eJJLQ.Ho k.fi"“)‘ﬁ 9 6f..\.vww] cC;‘QL.a.J‘ g_iw.s) Cﬁ.‘d.w @b))‘ 9
olazsl 6 pdyannl o] Glise sboailie o8 50 bzl slamdl 5 oS b guiows ol o (Lai & Amalina, 2021)
a4 2US Sae yo g oold o 1) poye slam! Saiy swlol e el (b nils olaidl s oo 8 sy 0580 1,
Oyt bl sl ols s 1) anel> ol 31 sla jiol 5 g g0 ails cawo o] 0 oo ol 5l Gian a5 4l caws slacaiise
g A8l drwgd ¢ g fom los S jepls alize (60,15 sbaasl p 5,k 5l laiz! gladile; 5 Co il wiadise slayali il
)L..m) mel.oﬁ l.@ul)) LY 551 .ol o..\.w).QUo).u)jo o‘))‘ ‘-;NA)J 9 399 ol))l dxlas )99 o‘))‘ Aa).‘> ] OM)Ju?bs)J(::]u
Shax slasysld g al zals lealols bl ials g o Bl iol38l o 0 (Sai; 4 ol a5 Il jo coonl adly ol
Mohamed ) sas oo juis ol5 Jobo @ | e 0,05 45 0o jalls 0 & g 00ls (IS (SL (gdmdm ol « Lgias Lben dibe
54,0 p WilgS oo bk a5 0391 ks 5 15055,0 (golazdl ady ool [0 wae ol il 5l sl zils slazdl (et al., 2022
qomlei oo i 1) £ab90 (pl 4 Lo e 055 5 (g ka8 Dlool cas Liwly cpl o auled Cdadlre )l slS el g Dlagags
OOges pasuie Sz 50 (blul Ll 4 laesls Juloxiga o oy, g Wmesls (6,918 ,5 JInl g Guizd (bg,y (9905 £ilae b s
solatl 6 pducaw] p ol il olaidl slaadlge L;)L.xf),.sb L bla)l o o¥lse pl 0gd g0 5lo y Gudod OYIsw b boas )8
S| 2 (Pl s Sl caloys 5 sl ¢ Sludl @l 5 (590T cooled 9 oolandl o, LT a5 i (nl @ il oo

fass AT 51 1ol o solaidl



Sl sldl > slagipgy  FA

NFeY utbum) YA-FO A a)lm'& O 8,93 5dbl@'¢é| dlﬁﬁl)» dlhuu.hs).i

B Aoy 9 5,5 Sl
yac» o4 095 31 0 VAP Jl jo )L sl VST ax 31,5 jeeks VA9 ans 3l o ils (e 3Lzl sgpdo
Bgy 45 el Mol i 2l olazdl ((1498) (colamdl anmsi 5 o ySat loslo bl 10,5 el ) oMol oyl € Syl
(S by 0 WS o o 1) jale Jlews IS (65,0 5 Sledbl (uils 4y iy ST G 4y aid iy slaolaidl o
Slidiod 5 gale SBLLIST 5 (g lAS Loy SUlg5 4 ool 15 45 5 035 Ayleyas (it oS Cunsl 055 g By pllai (il sladl
comils olaidl G o ol 4Bl danwgi Ly gloolazdl =ST o codlad 51 (55 e oo ylid ¢ yiils slazdl o yls o,Lil (0,18
lazdl onl joeb asl oF gyime SUlo by O, Guals i) aile 350l sla 2yl Jolds ol (S (35,1 5l oo 232 S
cgolaidl (5,58 Sl yo (Slpmis ol o255 ol 5 0092 olyjen (S = slrio glacdlad o (lojen (2alS L eolge 5l (g b o
Gils s elazzl g algi oy g axalr s ool il bl ) g SleMbl (g5l 5l o0 ,td ooliiasl ol molyz 53,0 5 (soolins
g iy o 4 |y dmel> wuo olazdl ol (Aparicio et al., 2023) S o Coles goladl mlol)l s 5l g atils o
5 ol ol 1amo oo &8 lain S e sl ol 4 Ulg slas ol 1 g 00ls g (olamdl (g iyl (talS 5 (Soazy
Gl 4 Wl oo Altns (pl &S 0l golatdl wl; slp 65908 5 S HE9e o lyie g wlope (3Kl Sl (5l
L Scalen golasdl Sas plnils slatl cuaw 4 &8 > ane) 5o (Lol 5 ppe Blaal 51 (o ales S5 g pdocal
aolol lizman |y o Wl g 425l conslio S2iSTs oy b (o gl (oS, 5 ST iy o Wl 45 0355 (IS (glacanslins
58 bl slasdl (yoges zrhae 5l Baa sled oo Wl (ol i aiey b dope (ol o (SliEoS 5 sale DY gou g9 aany
Gliee GlacSin; b o axlse Gl Sslis glagle; ;o o5 medly anils golaidl wdy o 5l sl 4y 5, slamdl o5 col (] x|
Sl (S e )0 ISLe 3925 L oy s 50 (T S ppduml g 005 Lo 1 liadis (Glaatd 5 5 o o8 i SISe
oslial 5 (o BLE 6ly |y (plegsin o5 ol Glajlislo () S (oo el 5 ez oobol 2 1) s slaoladl e
5 Dbl (558 Glacalo ) (o iss (7 iogm ($3590] w5 8o JIS (G558 508 oy o (Vi g0 ol il

Dy oo S drelx g pogar ity @Kl Jols a5 igxgedx p $ygle jluleis SO (F (ICT) wlbls)|

o5 5 5 Dbl it @ )IST la gl (3 (35500 5 e Gijael a5 Jl o golazdl arugi 5 (s Sam (lojls 4iS 4y
6lelSiny slacs,gls wily ol 4 Lails 515 gt 4 ol sy &5 sl el (L sls slatdl sl (65500 slo e 55
(HAYeS, 2022) ol (5555 Sl 1 e S e Sy 50 s gl )5 oo 5 69,8 o (sl Siamplds ! i sl

e s SIS SleSs sliwl, o 1) sgmge ile Ay eolaiwl & Sl SSL gl S ) oleie 4 ol g solaidl b3,
9 SIS STl sl Cobl wws Ghigel 5 00 Shuars Corex 4 4y b (Sl Kb pge o5 ) (Sladl @lis 5 590l 090 oo
5 e hlizes Plus b (b azlge 50 (Sloz S pgm 5)) Gysly plls sglaige B> (VL gl o 1) (uils oolic
G35 g kel 5o Slbls )l Jemd Slirge (Sl Sk p)lez 5) Sledbl colu ) aled oo Sl (So59)5S5 sla >l
Sl Do SleSe 85 a5 )3 ool g eolatl w5y Sln GlPes & plaSTn 5l (Sl oo el 2 1) Sl
sl Capae sly 0508 (1 0 a5 WS o ikae Gloged |y o SlieS anug 5 eSod plsie co oy (3155 50 Sl
O\ 9d o0 grhe Sl Sk bwg 0o SeS> Gl (The 7 09dos Bro drnng by )0 5585 S (eleizl 5 ol
Ul (5o g 6 5ed QUS> Comdlo (ol S9)9 CodeS ((agee Dlosd CodS p Jelie (a3Lh (al & Sdgs (ot ]

Oz 4 g wgad Jlael e g (g g mgee la il Gzl g (paad udS (wbw slajlad Sl o ed Dleas

1. Drucker



Goladl gl ya> sloiagy 4
S o 9 03l [ o SBelio 1T (o
S ool S5 g S (SheSe p CYs puliw Ol 358 1SigiS 92 pus 5 (el LI (Y adbioe placeuln
Sl (ol D) 5he g eslow Szl 5 (95 lp <dgo (Ulg S0 S0l o 5)Ua CodsS (Voo s oS> 5 Yo
OBl 4 LIS gainly g slael Gliee S0 5 Y gl CeaST (Frars oo 1) pogas it dxwgl W] j9me &S
N stsSly g Blel (0 1)l Cigis g ez gs8y Jlaim rizman 5 LoolSols 5 ely «eSUle 3o 0l18 gl 2l oS dnol
(& il oo ol wilisy UK ol by l3T (rizmad g 055 Cgo Sl o 5508 S g b S ke liee S0 Sl
o 355 sazd wilie slioly p3 Suie Slsie A (gs i o 09> Sei I jad calo il ol Jlis a4 a8 g8, ol
@boalyy ol Ju8 Sile aropS gep 0 [ W 5 S)n slaslad po 5 SzsS 5 Siz slasled v (alh (nl i e
5° O bawgs Sgs pdd Guizmen g Sld Iy g SsS Elgl e 5l (pogad Wl lp sagee 2p08 Jlosl e
Fams o lis |y pogas bl sl
Wlgiso a5 039 oLl culie Slacenliw (T USS )3 (ol o Slaaine; 5 (So wedS o)Ll Gl &S o3 (SpeS
35 ohg 4 Syl lagasli g ke 4 il ails oen @ | g pdyeanl Sz glaasly o ,5iS Condy e
sl b lacdss ail golazdl glacusls 3 pSb olyaSo Lyl b cod wlgi ce STzl Sl s 4 Staly 5 yolo
oladl ailgs oo o> Jgame Dljolo 4 olaidl Siily (ialS g 0aisS dgaome pé uled adg Guyb 5l Slole g9 ogad
5o obaBl (g iy uaglio ) el jo 4y (Sily § (JpamacSs Sl yolo anled Culus (g pdynml Ghals 5 2i Coglio 4y ) 5545
N gama b4 Gawisu g4 G,k 5l osd SleS> aled ooyt |y slaidl 5 pducawl g ool ials 1) >, slaSsl oy
Gk il osm (GeSo 05 558 4y gl S5 Sed Sy carge 4l Sy g0 (21 Sad g5y 45 5800 crge Siyolo
il 1 58 olatil g il (g pipeamsl (VF- - o] Ko 5 ,Sols) (solazdl a ) ulis golazdl IS glaeiio 1 (5,8 ,5b
ot il Gl slaidu 1 o ilse 3oy 5 21 a6 05 ke ps 00l ol S 5 ot i Liwly cpl ) g ool
Srpdcaw] o Shy b g S bl w4 aS ol s o g bl pig SleSe gllo a5 5,988 .aules o oloul olaidl (o
Go3iS blie po oo i 1) (g pdycaml ite )T 093 LIS glaolyd ooty T8 doapuilSo 4SS L wlgs g cadlsa 1o 1,
Jr=S S ceslin oilgh CaS pos 5 5 e ) 56 AT @85 18 placn] (2 pme )3 el ol e e oS oS
OYAY 0lias 8 5 6350) Canl (>, slo,led cpl 5l b BT
oS ool GOl el 5 psl5 e Giael @ bgrye s il leils LBl 5l ez SOb yyw 0 45 gan )|
oy 39l el (6970 golatdl axugi (sl 00,Sheax 5 jale IS (g il anils (5 (g pdyem] (2lS 0 g o
Ol i el asS e it ()90 b SYL (gomy D39l ) 1 5108 g0 58T ol (s T Jemsiliy IS (9505
(Sa ala e odle S o 0SB 1, (oLl sy (512 g 9 1300900 @lie (o opm] 39,0 4 il e (sl
olatdl oy (Vb slog 5 4 vy ly 0y Jies Jole G plaie 4 Sladl by a5 atlad o0 csmline Gloz gla st
Ay e eiig0] GlaAl 30 o T drwg g §uioS d9aeS g dae (5,lLL s 4 .(Amna Intisar et al., 2020) ¢l Sl Gowaik
6915 s S b 5 oByeel 5 IS le s (Alghazali et al., 2022) ui axlse s3aite @lge b 15l b 08 oladl
oolazil LS g oy al3dl s odle ol al a5 4l a5 lts iils ;515 5 fatie wpiz ¥ gams Gl o olel sl
#5138 lolo (gl die; ggiie DY gams Bl ylod oo Lo (s0laiBl (g iyl (20l (glp 1) aiey (VF ) c(55m5 5 (SeTs0)

v. Voice and Accountability

w53 oo VO B -Y,0 5 Loy i oo lslind Jloy @ojer slaamly jo oJS Lasls o) 158 sLiel sl Y
3.R&D



SOl Ll > sbairgy Ve

AFeY Gluno; VA-FD VA o lows D 893 ( soLaiBl gLl aa sla Widgis
Sl jlg a4y (Siwsly a8 ol ayl il iz 000,85 ooy 89,8 a5 b Jeame ST Ol jolo Clls 5l slaidl g ooged ool 2 1, YIS
Sl e b ols slo s yog Ll piline Jaame ;0 adsi il oo (ialS dols ades (iol3sl Jdo 4 SOl sl oY
258 01 58 (6 i (5,9l b asls a5 Celine (yly ol il o595 (6 5 £935 31 5988 S a4z e g 009 Slog
55 Slbls )l 5 Sledlol (g 5lid (i o ohjgel pas p ogdle gad Jaye (b0l pianems 4 (g o0 |y Alts ol 5 aLils 392
Vgams Gl b glaslatdl 532 o525 o sgad (ledl Gl oo B350 slaoladl (yme )0 Conl ool Sl o a0
loaSieds B o1y bas e (s 51 605 e il o0 45 Wigdh g0 Dgme o5 (6 byl b ame ) 5 1518 Sl polo 5 g
sleolaidl Llie jo anles obml b adg 1) 5 uils VIS 5l egiin degomme g 00g0d gaz o2 3,5 Slbly )l o Cledbl S5
lo g ylay o oyls Dbl g Sledbl 1 S>o8 (slaSils 0929 o SV o098 45 aS Wge (uils 5l 2all b s ailgisy wole
G310y 5 S5e bl il e a5 ALty agzg Sledbl cilu 5 Sy ltaiils olasl yo ' lalals 5 (2 (315 Gillas il oo
3 0313 ks e il b1, T kiS5 985 e (38T, IS & g on 45 (55155 Slaroms 5 03300 gt |, SIS
5 ol 51 F5e solatul g jladil wlowl caz 5o ol g golaidl Cazjlr @ 5l adl oS e Jood b Gl L (Jeame 4
03 S 7S 5 559l8 g ole slocd iy (VF e (LlSen 5 (2d) Sl (55500 Livly (nl )3 ol g 00 Shoans Conex
55 Sl s Glol ole a5 il g oogai SeS (olaBl Sy JLslo jo pulul ot 4 ( (bl 5 (SleMbl slas s
polae Jobs 5 (T Jlail ol o003 sl (g iyl (22l wrdally 5 035381 035) bl jo 1y (ol (25 woad haos aylo pos
Jo 5 Letls €53 clooolor ol aylasco ool Jelowigar s glys |, ool 31 xsmsg po ccilizhs slopiaes oo oMb
Ss,sld mpw axwgi L ojls 5L lad e Sledbl adgy gl Wosls Jdowgayjo pb 4 (sloduorn sla,linl 4 g 00gs iulsél
2 5 olom) ey 4y Lnosls glyil cledlbl (g )5lis (sloo )5 ial53l 5 el ozl 5 abgn sl eis ol b, aiile o Sledlbl
PB S aghge a8 S s o balid i lp )Rl lsie 4 S slaesls ol e lail g ead (5)5laen il slabs,
o ot ozl psle 1 S plpie 4 Lol ple Tl a5 55 Jyie qali 1 5 m 53 1 o gt IS o o

AV YY o5an 5 Toamme bale somme sl 3,138 oo 13l bl (6 iyl 5 GLLI Lo |5 i 4355 10 4

o5 4y 5 shlod g chogs —(60,)5 £g5 5l a5 €yl uils oladl slaadlie Slulil g cwy? addlas 0 (VF)) LS songd
CoteS (9l CaeS > el 00 ges oolainl o il Sl 4l g (goliiwl (GlabulS e et 5 @l il so (Y]
hagio 0,90 Pl Cuwl o iy pai golatdl olgd slaadlie plgie 4 (ogas idu 4 (Sl Ll olud ]S o) he g (ls
5 <l il STl blge STzsl ool ool jslate jhisel gloadlie plsie 4 VLS5 golaul £ 5 Jlo Ghjsel plicad
3 eolaiwl sladjo oy (aime CuSle 3o 5l colawl gloan jo .l ool aid a5 1 sladalie ol S
ool 00yl (5l5 slaadlie plyie 4 (S8 g cale Doe SVl 5 gl ol (slatuulst )0 s (soine CuSIle k>
OB 3l 0% wlylas sl aslsl jo asleas e (VAY (oadac) solazsl ‘;m ol jorr a4y L iy olazdl sne VR oyl
Joe 00,8 ol ol Jow ool baws Ao Ghgy sl eolaiwl b el jo el onls aid F S 50 olKiils aslul g olulils, i
gl ol he g uiled uiS (gl caeSl (bl g wledbl (6,5l (5905 Joli 4 L il slaidl slaadlge ol
2005 oo ke il oo )il DOllas (gl el (golaidl Lo 5 (gine Sl wlud ]S (5590 4 egoladl (S

1. Chen & Dahlman
2. Alsebai Mohamed Maha Mohamed



Golad! gl ya> sloiagy YN
S o 9 03l [ o SBelio 1T (o

«(olp! s bawl (68,50 axdllas) (5 S0 JuS p ol iils sladl oS 5 asls 3 addlas o (VF o) o) 9 0,86,
O Loy g (LSl gl s ol slaws sboosls ¢ i gim il j0 ouls eolatnl oo 5 s lis 1o .aijls o Sl SL olul &l )l 4
S The oo g ol Kiegh olaws glaools 5l Bee 10 4T 350 09250 bl Oyg0 4 caadd 5 ode slaals ¢ lballis slasi g
Sals Slaye Blas gy 4 osbls slaosls 9,59, 9 VWA-1TAY o Jlo sboosls 3l oolainl b .conl ouls solatul 351>
\59}5 )‘OL.M 9 W 4.‘4)‘) ‘6)l5.... 9 uLHJu«.AJ‘o .)l_.a.ﬁ‘ QFHS)J ua.‘>L..u u.._u dj JA&GA QLAMJ OJAT Cowd O C.ul.u W) C)Lo‘
Wb oo iolS 6L ol slagliwl jo lan ils slazdl iul38l b aS gm0 4y caiils

lrosls 0,50 4,) calizes slo bl (golazsl o) 1 b yuils olaidl oS 5 ey S0 aslllas ;0 (V0 0) as She g 0,35 lae
oy obenoals slamdl L5t L 5 e Geios 40 Wil se sler SOb slal &) 4 «(onds Mol SlS Sl e JBlos i
Loy a5 Gl ils olamdl sladalse g k] slacols 5l eslarul L AYA-AYAY Sloj ojb b oyl ! cilises slaliwl soladl
oas Mol SalS Sl o Jolax iy mazman Joo Goyb 3l Saml 8l 5 b oot S5 g0 g b g o i pas Sler SO
Ol laliwl goladl ul, 5 ol mils slaidl oS 5 jasls Coeady ;o aes oo lis Liegh opl b cosl onls o)y
G, jolo dawgs cpizman S g0 0, 10 /VE J3ls el adgr (oS 5 el 0 pasi ) aS gemu )l e ).».’Ls
Sy g sSae J1 IS a3l g o)l laplinl olatdl ol cude S5 Sgs Slies gyl 3l 5 I 595 o900
2yl golazil

sl o olpl goladl wi) » olaos gmils slaidl sleadlie ),.,l, s Olee b ladlas (VWAF) Ll 5 Do ol
Olyolo) ol w5y 9 olaidl 0550l sl jemme (s aS a0 Lid ARDL g, 5l eolaiwl zuls .ailosls slil €V ¥AV-VYOF
@ Sloas g YIS loyle) 4glei g &l piamms (a3 Vo v v yo gl5l 4 ol ol bghas olow) ICT slacslu ) ((Sleas 9 VIS
@ Al g G slaan ;e Cond Gl g o gie 5 S BLII golatdl wl) g ()15 dnwgi 5 GBS e conled lge
woladl uly ¢ (Hlhgzedils olaws) Sl Soige) y97me G 9 O, O93g S0 gime o bl cgolaidl as, b Jols (Il adgs
oS oaslive (o g alal,

onl Bas el sols ploul €l 81 Jlos ddlats ;o golamdl o) § b siils slamdl o Wge? olaie b (slandlas (Y- YY) 'L gu
Y VA 0y50 b BL slasols Judoigas jm sl Uy (81 Jlads (sloolaidl jo (golaudl o) ¢ oylas yisls slamdl (s Joles )0 allas
s 0gh o oolatul Wb g ¢Y,T Lwgs 0ol 8y GMM (sl 55 35155 51 5 009 Ly 31 Jlod ieiie sloysiS Jolis Y VY
wolaidl as ) p )l e )....L. 9l Y guamme g (5,9L8 § (2l Y guama daolys (ladss 5  Slasl ayle s a5 sl 1 51 S
Syl L 31 Jles adlaie 4o

wlwlef YeNV-Y\D L’:"L") 0,90 O lS.’).AT (e CLJL:‘ ) ‘_g)liu C)J » A.:lau.QJ Sy (g A -\ YL’J‘)M 9 5.35J
siligy Bblie 50 g oS b ailbory 2Ll 5 3l 058 o (6150 5 01T g0 Yo it L Aoy o5 o oo Lt s

1. Souria
2. Lobo



SOLaB! gLl i sladagy VY

AFeY Gluno; VA-FD VA o lows D 893 ( soLaiBl gLl aa sla Widgis

4 lbls )l g Sledlbl (5508 5 (5 y5l5 cbisel spme am I Siite (oS 5 el o bl (V0)3) "6z sS 5 gy
Lnools (53l Je b (5l s oo ST S5l caalline ol 5o a1, otz 51 LBl e Sl s, i 3blio b3
ol ool solaiwl adais o el aculbwe sl b asls 5 cole pex g

0als 6 Sl dgage Car Sy, Al 4 sl SYolee il oe 8,505, 5 eoliiwl b (Y1) Tl Ken g (s Leud]
Oygo d o ylojle Jawgs oo 7 ykae el a5 0iS e lo Glisl Sl drwgs o 50 sle,eiS jo goladl (g pdscam]
S o sl oals (g S ojlasl slatdl y SlaS el i Cdlse g () S S el (om0 0 (85 1,8 parde 90 5l (s (reSle
Gl ol 3l g 00d 0ly s plucawl aSli 10 Sedb jlan obsb cur b)eiS LUly solamdl g )slol ulul p dllie cpl o a8

Al e ls ol drwg @

GRIF 09
Sl oyl 5 23 OLS g, 5l oolainl jo .0l oo oolazul Y(OLS) Soere Slayye JBlas i, 5l SYolee 3 )9)p g ALBIS o

lazsl 59 LS’LA) G Sl o el aS wusias Q‘rE.i;.,oLo )l & ke [DYPRECI:S \cbb oolazul 3,90 ‘S»La) G Sl o a5
Q&M 9 009 )lf)L..ub ‘Glﬁ.o.v.o ul.uj.n Jﬁ‘d} u...o?u agﬂ‘ 6LQ).M 0092 Lalala Sy 40 (\Y‘A/\ ‘QL“LJ} 9 @)'{3) [ESUEW- alal;l.»
099 LLL 51 a0 QAT (g 5y ued 5l 6,5 sl (sl cardllan ol yo bl ol 5 .&Al?t&ﬁ;g‘)élsg’)w;) S dos Sl
sl Bolai &g, sl Sy slas yw (pl 955 sl (o iz jo s S5 1) Goeaily Jole alaly, SO U gl o 00ld
O3S yekate 40 (VYA (gt ,898) Sl Ll o] o Jolas oS slaigSas oS o JLio w95 a0 |, 50080 loy (b o Lol o(LLL)
(ARDL) (s555 sloaidy b g 53395 5 (mgnbogzr —Oogmilog 20,5 =Sl e (lo g, 51 Ol oo (srozmon b Dowails ala
o g o)l el o oolitil g, cpl 5l Alie (ol 40 )9 3e g, 90 4 G ARDL g, Cuje 4 a9 b a5 dges ooliiwl
Slaaidy 4 o jo8 (slaaddy b (iS5l 395 alal, S bl 2 o Jgene Slarye Jilao g) b (2l Ken Jlop ST a5 il S 2l
G")ls 9 )..J w)‘ )‘ su5.>95 6[.&:4\49—04 )b c\))‘\) JLO}J (':>)5.' ;0)9])4 4&..:‘ » oj)l.c u.\)" Cawd cb ‘ML} AW C.»)..a.t ‘5:? 44 Ui
3] Cawsd A S oo dboul 1) mezmen b asasly alaly aST 1) (60 3 paseie o lg5 oo b pxie (gl cenlive (sloaddy olow (o
5o bl oo Uad moral g Sowaily «aeolisS gligy dolee aw 3o,k I ARDL ig,y jo Judoxisa j20 VYA« (g0, 9 SLS)
oy do pite Sililen 51 liabl 5 (orazen (5031 ol b amy al> ja 50 098 00 955152 DaclisS (sligy alolas i alag
I, Ua> Toouas Sl gl 3l oolaz! d)l-"] Slie (golaidl olo ysin 3l slacgozma o ‘;».MJL.."[‘,.Q S99 .9 o0 o)jiﬁ Sy

. Popov & Kochetkov

. Altimari

. Ordinary Least Square (OLS)
. Stationarity

. Nonstationarity

. Spurious

. Cointegration

. Granger

. Pesaran & Shin

O 01N L Wi —



Golad! gL yi> slodagy VY
St i 9 03ljp0y [ e SoAlI0 3 (o
4 g0ad o aily paie Jolad pas 5l s wiz 0,90 12 40w o lid o po ) o wler Dakaily Jols 4y o g U
4 O T j268,8 5 JSi basgs s 9 0 (Byme OVAAT) Tl asgs ol YL (g 09 oo So03 Stoily alayly Cas
ol ol 4 1) Lo ke eslisS (slaloogs 45 ansl o] logSIl ol sy L o oas (VWAA cololeds g M) dms, g0
ol 0,150 Coles 5o canl 00l & joln G Uas ol (5981 Juloigas 325 9 0,91 4 axlllas ol 40 0l oo bl aeaily

il ) Ojgo a4 ol 5aios sl ARDL 35 0015 (g, 0 a5 b g oo ail)] ol 35 e

P q1 q2 q3
LOGEV, = C + z a; LOGEV,_; + Z '81 LOGHEt_]- + Z ,82 LOGPATt_]- + Z ,83 LOGFTELt_j
i=1 j=0 i=0 i=0
i “ j J J (V)

+ Z B, LOGINSQ,_, + U,

j=0

LOGINSQ;—j g <ob a5 oS oo LOGFTEL,_j gl 51 <od LOGPAT,_; «( Jle Lozl pbcus LOGHE;_; 3| o)L«
Y?.ﬁ.lf?i.‘).‘f}b)‘ Ls)JJJMTwMLS‘)J w‘ o yl}@LQ? &b)‘k}wdl&w uLC)Ua‘d.JSdSon&QL@&wLS
Gl e roxiw fML!(SA Sl lsjlg a4 Sily g Sljolo 35 e wladl o 5L sl als 51 oo 5 aS ool oolaul
] B:3) u)w A g G’%’ u_i:L: Ja...uy as J.L...“A
ko gl e 8 SO L L gl ed (o) Ken snalae 4y, 8i,b 5l a5 wiee s ule jo g5 cld lacules o
S slp s (8 J=ol, b &S oo &l 6,15 aloxl gl gaas b, aS ‘_;.x...a—l)s L Jyame £l 3 G (s lasd] 358> (6l
adl> glas il MolP? sloST sl ( SUT el ol balas Jlabd olows ggeme 4 ol als slacST il ams oo &) JSie
IS pasls £ Sl 5l ool cadnS 0l o)Ll cull soges sloyali 5 Sgo JUIS sla Joles (WLL") ot PO EN
S| 00 J.@l} Lsisi?twb 9 uo‘).».c‘ 9 uj.alﬁ Ml} 5@)Ua.s m u,u}w? Og>g pde g C}.wb.w uL.’ sC}JBQ LSM'?U)"‘ wlad
Cpudenid Cpizmad g olad )5 9 S oS gloil alax 5l cogas xilin lp sogee a8 Jlogl i 5l placils y olud oS
Sl 0,50 2 5o ) laceslow iz 4 Sdgo g jliel 5 Caslews Gzl 5 D290 CoieS (ol slojltd I T Dl
(Hl CeaS WS oo S oIl ) gwlbiw 03N L Chgis b g owbw Sl o Jleix! Ol jgal Cogis 0929 pae g (gubew
O s o |y (pogad (i drwg Gl g ojlxl a5 I (o D) ke 5 biusliw 12l g (290 6l s Ul S0
ol 2SIl Gai ol 3 gl >l oS 0% g dmalz iled a4 11T sainl g sleiel e STy el oS> IREX S
25887 Sy g et S JLhe Glie S0 (2555l 5 Alel e oo LA 1) ZigdS g ey g8y Sl (pizmen g LaolSols
sloasly 1o a3l o 40 ,5aS Ll 05l aes so ylid ol5T aile, 5 JSa5 sol3T eyl (ol3] uizmed 5 095 Cgs Ll jo
Camoz 4y oy (28,5 J1a3 10 ey ¢ BaisS sbcud IS o allBb pbcad o ol oo YO B -Y/0 51 e lasbisd Jloys a 56

1. Sargan

2. Engle & Granger

v. Briguglio

f. https://ferdi.fr/donnees/un-indicateur-de-vulnerabilite-economique-evi-retrospectif
8. Voice-Over-IP

¢. Wireless Local Loop



https://ferdi.fr/donnees/un-indicateur-de-vulnerabilite-economique-evi-retrospectif

SOl sldl > slagingy VY

¥ lano; VA-F0 YA 0 lowd D 0,90  gdUaiBl Ll 2 o gy

asl 4 iy Slidss S ae s ax (e @Mlass .l caillas w0l ool lis Odleass phaw b Lo, 45 cal s 09,5

3,00 abavgie o 55 S jualiudbye JhoSS 4 5hs e iy bpd JBlas olsie 4 Ysene wiils a> o

Sy g basly

T RS

2o o3a3l 3 i (bl (o sl 05 ol pliebl bajiie bl pas b (bl @ Cond cool p3¥ ST o 51 51 L8

FOW PR ) Jj..\.‘> o O] C"L‘" aS s solaw! (ADF) MLW 1.195

Joo sl puio (2bb (yeo3l @bs ) Jgax

09"‘)'7 A Solobawe Jloss! ADF a)Loi pye
S bl yunto ARV <I7fA- LOGEV
s by yuiiio < [VEP- <IYFYY LOGHE
LAY N FRUEL 9 </YEFY HARNAR LOGPAT
Sl b e ofee A -Y/RYYD LOGFTEL
S bl yunto RTAAE -YIFO0Y LOGINSQ

o3l gl i Wl gebans 8 il A5 S e it o 4 Lo pie abod e ealinn BB (1) Jaz 55 45 jphailon
L aisd 955 <8l 5l ol ay5e o005l pslaie ar g Gulal (al el (loaiiS” ol oS gl & il o0 OLS (s,
b 6 Cgxyl> 0 ARDL 0,05, 655,00 L ks 0550 Jo 5l o] Cows 4y gulis calol 1o 540 oo ooliwl 08 S slaaady

Ll 0oy &l,l Uaz Y] 65Nl g Saeals luslg,y ool sS

Sleogas Cwl ) dige 4By (p il &5 28300 (51 (w2 )90 Soaidy il 4 (G im - 5)l98) Sl slajlre polie
dr&SARDL (\,’,’,’,’) J..\.o 9 ..xmotsa uLm.: ‘) C.’L..s )‘ Syge \# )‘\)9.4..: oﬁmsa oaslice (\) )low o SIC JS‘..\? L “05.']4:

VGl g pdsaam] 0,8 (] o a8 el (o dige Jow wgd Ol ) sue wbdy lade xSTa> 51 ke 4 w,ls 1, SIC

Lol aiBy jao lyls eoles cuisS v B g col yals o I wolel sl o K (e hygel w & g addy

Schwarz Criteria

3.35

i

3.30 T : :

Loy

i l | |

3.25 v P
H | | ' |

A R O T

3.20 | 1 I I | | | : |

[ A T TR B

i I | | | i | | | |

3.15 | i I | | | | | |

1 | | | | |

I A A T R

e T T T B

S (R T T O A O
[ I I

I I | | | I I I |
| | | | |

sosd o 11 Lo N : |

BN EEEE

3.00 | i | | | | 1 | | : : | 1 | | |
T T T T T T T T T T T T T T T

5 &8 o 9 &8 &8 58 &5 @ 858 S @ 5 5 o

S S S 4G S 4G 4O S S 4d 4 S aG o S oo

S S S S 4G S S S d S oad aG ad a4 a o

S & S S S A S A d &6 S S S oo o« o

a4 d d 4d d 4d d d 4d d d 4 D 2 49 4

- — ) ) - - — ) ) ) ) - ) ) ) )

a a a a a a a a a a a a a a a o

[a's (o' [a' [a [a e (o' [a' s [a [a g [a g o o [a [a [a g o

T < < < < < < < < < < < < < < <

SIC J8lu> a3 bgs o Sluoguas ) loges



Soladl sldl i s gy YO

S8 e g o3l jey [ e S50 WU ) 0

Sl Uogel pbedd sla e a2 o lis aS eals &l (V) Jsaz ;0 ARDL (Vererir i) (6651 GanolisS Syl s

iS5l b e el golazdl s iyl lagT LIl L 5 00ged sloml o cine 13l e solyd cutsS § culi als (08 e

Dogal bl gl 08, cpl 0alS co (s pducaw] Jlade SIFITY e 4 BowolisS jo o] ialBI Y e g 0o axgs LB soles

odd Joasi (sl o pd oo 09,5 i e BB oS 55k 4 atlioo 2l jlees GAE oS i Sln g 03g ¢/-AD Jle

ARDL (Ve ioi0i0) ooooligS 59531 3597 ¥ Jgu

(prob) Jlexs| t o lol 3 yluslaw! Byl o QeSS
<I¥YE \/-YOVE- AIYFOR-F <IYOY + AA LOGEV(-1)
<[+ OVA Y/ AV R ARG /- ADYS - LOGHE
- IAYE) —NPAFEY “le sV “VAE-+0 LOGPAT
<[+ ¥ SYIVEAYE Y/ 0E--V ~¥/6AE--V LOGETEL
-1410% YNV ¥OY VIEVYSEA “F/FYVOFY LOGINSQ

7AY ool J.M—'U O o

L}o)‘)f LS")'?U ﬁoLo.n J5A> L}oLw‘).sgw‘ Y\ )J‘)JF o)LoT )‘\-\Mjw‘ I(l) 69))‘ Lg).w\.sw] M)li] Lg)_wASL’?UT )|

6l ie s oeacly Jobss alaly Sgzrg el 55,5 (1) (6 lolins gelaws ,3) (1) BOUN F/AY sue 51 e ol 1) Jgiz oo

8, 1) o s 55 (6 iy @i, aialy piie 5 g0l oS i 8 5 ol il o B« Jle B0l o ) B b

=

D)5 o5
Bounds ¢yg0;f zulis ¥ Jgus
k o) bl 9051
Y/ \OYS- Fo,bf
S ladie glagyl,S
11 Bound 10 Bound (1) s 31o9bxo el
IS YIEA N
YAy Y0 0
\f\¥e /¥ Y0
£/aY ¥IA \

e oy olin el 0 1 (F) Jaar 9 458,55 3,0 s e (55 szl 50 85 ol gl

aS 009y + /YA g0 ;0 Sdwaily ¢ (Jolw jlade Ceoms 4 DoolisS (glas fiows Ce s ol oo (LY 0505) o pxe saie s

390,90 G Jolbas pae 5oV Loy 50 S0 Ol a4 camo oo L ) Gaeandy Jolss lade G a4y Jiows S s o laie ]

oz S5 gl ¥ Jgus

Dg g0 Jadad am 090

(prob) Jtexs t o,lol 3 st Byl b JUETH
DARNA EATAARR AN <[+ #YAarq —+/V - AAAD D(LOGHE)
<O FY Y Addd ofeeeNe¥ —efee eV D(LOGPAT)
Sy SY/FYAVAY eeeeee [ornens D(LOGFTEL)
AR -\V/OFVAS - Yi#-YOrs -¥/-v-fa4 D(LOGINSQ)
ofese -O/bYHaaY SVEYVAA —+/YAYAY) V) s moval oo o




Solad! sl > siagy VP
AFeY Gluno; VA-FD VA o lows D 893 ( soLaiBl gLl aa sla Widgis
Szl gl ol sine o I £ ot 418,55 o (sla it a5 aF wes o ol 1) ueatly 3yl @) Jsaz b
Grdocam] s losine il soled cuiS 5 Jle (bsel s j55he sl piie loo 5510595 5 ke s 3 pl il
Sgupe 1) 5o om0 o ialS 1) solamBl 6 pdscam! Lo INVF e 4 Jle (B5g0] pbead iol381 7Y e .alesges sl (goladl
Qe o malS 1) solaidl g pdscanw! 10/AA axgs BB i 4 goles cuiS

Gy culpd (o @i O Jgu

(prob) Jlex| t oo 3 sl b Byl b JUerH
<1 F8Y -YIY-YOYF <[+ YABD —NVEYEY LOGHE
< IAYYY —NEYMY “[e e \OF VR T LOGPAT
RN A SYIAYEED - R [onens \ LOGETEL
EANY: O/AYAFY - Y/eYOY-q ~O/AVVYFY LOGINSQ

5l J5gas 39 o oanlice a5 jshailen i o sl |, (CUSUMSQ 5 CUSUM) 551 (6 il L cy305] mlis (¥) Jlagad
3 Joe Glisle Gld g 0,0 0szg (5 LSl canSll a568 g g A3yl 13 S sqas 3,0 CUSUMSQ 4 CUSUM

12

-8 T

-12

08 09 10 11 12 13 14 15 16 17 18 19 20

1.6

1.2 | T
0.8 |

0.4 |

0.0 T

’ —— CUSUM of Squares ——--- 5% Significance

(CUSUMSQ 4 CUSUM) 1 (g il &L (49037 .Y loges



Goladl gl yi> sloiagy VY
S5 o g 0jpomy | oo SWAMGo 5T a0

=

w25 NS Sl a5 was e lis ol il slamdl slaailze (6,105 ,50 o)l Euiss o Saeail 5 SaeolisS 8l b

Srdoam!l p g i ).».’Ls Slaugsils slaidl Koo sleadlie b olul b awslie o solaidl s pdycam! p ol g goladl
g DawoligS 40 LOAA 5 FITY e 4 i a ], ol Jlade (oles CuiS souo o) Liali8l 4S5 (s eb 4 weoges ol golaiil
Cwl alpd iz 0 abl o Sl Plo Jlas swliw sl jlid g o o0 Ll S )0 0hg 4 dliis cpl oo o JralS Doeaals
15 e i o ol 3] e g5 5 <0l il s slain i scslabany 5 (slesle e SaVIS (sloatsa il s & oS
S il (23 sl ool e 1 T 4 e slosled 5 3 <S5 S ey 55 45 ol ki 345 kS 390
Dbyt golanl Old 4 oliws g gpdcaw! pals Gy bedgs anle o slatdl g pdoaw! 4 SWS 0wl
oRolS el Wils o sl l a5 W Sl )0 laS 9l Jood sl i St g pdy Sl Sy | (penlie solal slainln
wogt (SeSo 5 03gai Jos 3850 SIS Ity 4l 50 Wl oo camslin STy 0530 S92y 09 585 golatdl (6 dy]
B G el b agzlse ;o 5505 S cenlial Lulyd pade 5 iS50 o)siS a4 wilgh oo a5 Sl (el o e 5 Se
G Azt aillas mai 1, ozl ite 6,851 o3l loyT 4y b 5 e0ge Ly b |y Lo ille 51 (6l 5 pled S
il ooyt SaeolisS & Cond Sdeatly )3 6 piyeen] Al 3 ol

O plcas a0V Gl L 4 (550 & 05503 dlowl (Sloj o3l 53 8 53 solaidl g piycaml » losne 3l Jle 2jal
s hi9el Sapm @S b e (EalS Sowails 5 SowelisS jo /NVE g o/ AD lie 4 ol S 4 golaiBl g iyl
el )bf),.,l) ansl> slaanld ol slos Slee g 8,5 a5 )0 amal> 5l slax lo > ol e 1, Jle Uoige) 4 Cawline
55 diosl b lsh ol 31 £ il e sl LIS 3 o csloosle 51 o5y 5 45518 SsTUsS (slaosl isel (sinm stllS
sl 4 el (B0l (3500 aly 50 iS5l Sline 4 0 5 i po sl (DI 505 sk po gole wlsd S T sl SIS |
Sgs 4 ploy b o mlio 5 QLS o905 Gusb 3l 4 (nl S S ale e e Sijael p0 o (i o 4 ladgs oS
obamdl oy o yeal G,k 5l Sl ale o ceilil g Sl asle s 4o (5 135 Ala s 4S5 3,10 )] 5 IV (NS s 50 .00 ,5 o 5
Slas col plazg BB €SS b oo i 5525 6 pdyanml T (@ 50l Gl 4 (HBly golatdl al) b j2 5 aiisloy o,
Slanals gl gloasls oS ools &) aS o Jle g0l piea 50 il 4l dgg A o, Jle iigel (oS o, b pBen
sl & ouds ety (o (el slaidy (olad 10 kS (el 9 )5 gl S5l el cal po )5 (] o
055 3 e 55T LIS 0liss gl sl 38 Canlins 5 ol dod gl s a5

7 it 3l g L aBly o Sl Gl S e lel 251 3o )55 45 GBS ) i 5 65150 & e a2
5 Sosly Ll & CiS lsioe altene nl S 53 losges slowl asaly (s iyl 2 logine 3l O (s ]
el a4y il oo alols b @by gz 50 G 5 axdls alols (sjlade Jlenl Cundg b oS ol 0525 b (ol s
AV-Yen FoXe Jlo o Vb asls b clajsiS 05,8 5o olelisl i lez Sl oMbl gllae yles oS (6 pdyms]
ol sl e ol oS sl I 30 el ansl 039 ¥V v ialy @) 5, Lansgte aslyo b slo )5S 09,5 (gl ke ol Al
oy, 0s5 ey jo aS slaws (b el oo YAYEY £ LI VoVY jo ) gl ol a8 iie cpizmo sl oo VoYY
laol&a wlgs oo calin bl )| sl s 5 65le aules Ll (olamdl 6 pidyaaml 5 6 o sine ;b aiuslyns wlo |, &2l
S3b3 ilei oo dan (hie oSl ply o 1) )50S4 Cenl (5550 00 W] e 5 00l 1 (6 p Ay S, aa il 598 wles
5 S sa )z SRS, @ e lie 5 IS L5 e g g (5 3l Gl sl o else (ks 5| (Ko oS

glio 5 loolSiy a5 015 £500 ol 2 Vs (LS| pias 5 555 & bgpye g pd (50 sian pas e (25 war 4z



SOlaBl gL i> slairgy YA
¥ lano; VA-F0 YA 0 lowd D 0,90  gdUaiBl Ll 2 o gy

é_é)).) w.ul.s‘s‘ojmb alols LS)"E uaﬂa.a msl;wéf..bwb)u.e‘}).) AJI)BLJ 6“6}519’)‘ 61-5%-93 m))o)}wf

ol el ool g iyl b 0gd arils y pulul glapls alols ol als

S o>
ol a0 Jbo ol dllie (ol ¢ gins odinn s Hhai Lebsl oy Ly
95 S OB e 98 e
P Y] W-1)
Al dlie ol Ll b g (Socng badal) jo el olay s a5 W5)ls oo oMol oo

S g g T

el ly S JWS dlie ol sole o ygliee 4l 5l

&lw

olazdl ud) p solatil sl 5 g pdydllanl gl a3l J1LOYAY) Guo (g batinl pordie 5 oyle (sh5e e o gonnl ]
NPTV AT« dlul (6,0l g olatdl ay a5 ool ) jeiS

aolilad AYOFNYN bl s ol oolail ws, ol ails slasdl slaadlye L35 oy OYAF) ol o Ll 5 ¢ Do il
NE-NVE XA () Lol olfiils golazdl eyt (6,5 Canlonn

aolidad .ooiiie glaysiS o ols  aels 5 oo S coiS ST O Fr e destedan (Sdmw g 1o Swlys opl rllyy (Sels
AT (FF) VY solasdl (g 3lo Jon clivios

Dbl )| 5 Dbl (655lib 3B )y d1Fe0) L nF 5 il 5 £allisona (s eaold aen] 1 gilame 8 cark pilBractedsns (2und
szl die (glo;515" 51 gunlss (SUR) Lo pob jolls & (ysewsS5 (b9 5l s oste b (Gldl damgs (ol 5 golatdl a1 (5 959)
ASYY (O0)) ¥R oS

NAV-YYY (FY) 4 cooladl g5le Jow Olabiss o goladl Lgf..\.:w.:yl 9 6)5—“7’U 35 G958 (5590 400 L;}.;.MJ...:L YY) olgz g 0l

i bwgie dalo b slayeas plo b olpl solal o pdocaw] )l slawslia (1YA5) BT ROESY (oblpS> SLS g ¢ pls (goue
AVA-Y e () VY (olblb aodle oKiils) solaidl asliingy

coia glayeaS o 3 Al oy p colamdl o pdscamw] e BT S 0 Gt CugSe i ((1TAY) el 8 g ey s
PV-AY AN ol (V) 2 ol pl arwgs (golazdl glo Lo olazdl gl sae

el ) Sryralin 5 gy delibab daypiS golatdl (Suzn » il olall laailye 13l )y VYY) e pols o arlic
A-YF e

o slrosls 8 ,S5g)) e sl liwl goladl i) oy b il sladl oS5 asls S1(VEe ) bl cpal Sho g tdass ,85,lae
FaYSRTY P ol () V) agas (6,18 Cesliw (63 pal, Slalllae o(ons dlol SLalS Sl o Jilos

sleglenl 6050 axdllas) (6,800 J 08 0 slaoiils oladl o5 5 asls STV Fe ) doomedin (331> 5 il «pai Sho tdooms 0,85 ,lae
ANV A MY o ()Y éls, () )]

FMVA s 3 aly Slalllas NYVONTAY 000 b ool goladl o yg] b e oL5, O YAE) agdl oylilas, ¢ ¢ Jaillgl wigile
N a-9)

Sligio alzes ol (65,5l oo 0 adg Jelse plu b 5, g i slaos gl 8 Cosal anslio (VYAA) (golo Ll ¢ ¢ Jaelonl o >
NV ¥ ol (M) (),elas sladl

AY-YE SV Sladl pole BT 4 i ¢l iils slaidl slaadlge Lol 5w, «(VF V) e Ld congd



https://mieaoi.ir/article-1-1000-fa.html
https://mieaoi.ir/article-1-1000-fa.html
https://ieda.alzahra.ac.ir/article_2727.html
https://jemr.khu.ac.ir/article-1-2163-fa.html
https://sanad.iau.ir/journal/jae/Article/19799?jid=19799
https://sanad.iau.ir/journal/jae/Article/19799?jid=19799
https://jemr.khu.ac.ir/article-1-1517-fa.html
https://joer.atu.ac.ir/article_8206.html
https://ieda.alzahra.ac.ir/article_4242.html
https://ieda.alzahra.ac.ir/article_4242.html
https://journal.irphe.ac.ir/article_702961.html
https://sspp.iranjournals.ir/article_247499.html
https://sspp.iranjournals.ir/article_247499.html
https://rahyaft.nrisp.ac.ir/article_13885.html
https://rahyaft.nrisp.ac.ir/article_13885.html
https://jae.marvdasht.iau.ir/article_1390.html
https://ensani.ir/fa/article/526871/%D8%A8%D8%B1%D8%B1%D8%B3%DB%8C-%D9%88-%D8%B4%D9%86%D8%A7%D8%B3%D8%A7%DB%8C%DB%8C-%D9%85%D9%88%D9%84%D9%81%D9%87-%D9%87%D8%A7%DB%8C-%D8%A7%D9%82%D8%AA%D8%B5%D8%A7%D8%AF-%D8%AF%D8%A7%D9%86%D8%B4-%D8%A8%D9%86%DB%8C%D8%A7%D9%86

Goladl sl ya> slogiagy Y4

S i 9 03030y [ or S BAl0 13T (g
olazdl glatmgsy PVAR (ool 5l oslinal b oolamdl Soums 5 solaizl oysld alal, Ll (V1) ool oyt 5 foile «sioige
TYY-YD0 (A)) YV ool

Loy (K2 3 Dlods duwgo . orwolaidl o sesmed 5 axlg adn, (WWAY) Laesme (S )89
s.)».\:> » 60L4_J| 6)L4>L.u 6,:&)%4" ).u‘L’ r ‘(\f’ \) 4.0.]913 ‘LSCl)" 9 ‘ub.uy soo‘)ﬂ.\w [N aAJ)S L;""S", ‘5\...7-9 ¢GL~.~J = sS.U

TEO-YV e V() Gl dnosi g 0isy) oobasdl la jipgsy e il ol ,5iS |5 5 puiiies (o Ji5 4L s

9 6))3L“‘5 bLa.Jl ‘6))5L"‘S L)“"U )b 4JL<1)-A-J 9 )15 ‘L.S))“‘ 6[.@0&14@ O ub\.c)l)d AL:Jl) o c(\‘v}\') O‘).Q) ‘6)00) 9 ‘).....,olf 4@[.»5)4)&
Ya-#f Yo ‘m};

Alghazali, T., Al-Sudani, A. Q. A. S., Alabass, H. S. H., Hawash, M. K., Talib, S. G., Ali, M. H., ... & Al-Muttar, M. Y.
0. (2022). The impact of knowledge-based economy on the economic growth of Middle Eastern Countries. Cuadernos
de Economia, 45(127), 163-170.

Alsebai Mohamed, M M, Liu, P, Nie, G. (2022). Do Knowledge Economy Indicators Affect Economic Growth? Evidence
from Developing Countries, Sustainability, 14(8), 4774.

Altimari, A., Balzano, S., & Zezza, G. (2019). Measuring economic vulnerability: A structural equation modeling
approach. In Statistical Learning of Complex Data 11 (pp. 95-102). Springer International Publishing.

Alwang, J., Siegel, P. B. and S.L. Jorgensen (2001). Vulnerability: A View From Different. The World Bank, Working
Paper, No, 23304

Amna Intisar, R., Yaseen, M. R., Kousar, R., Usman, M., & Makhdum, M. S. A. (2020). Impact of Trade Openness and
Human Capital on Economic Growth: A Comparative Investigation of Asian countries. Sustainability, 12(7), 2930.

Aparicio, G., lturralde, T., & Rodriguez, A V. (2023). Developments in the knowledge-based economy research field: a
bibliometric literature review. Management Review Quarterly, Springer, vol. 73(1), pages 317-352.

Briguglio, L. (2014). A vulnerability and resilience framework for small states. In D. Bynoe-Lewis (Eds.), Building the
resilience of small states: a revised framework (pp. 1-102). London: Commonwealth Secretariat.

Chen, D. H & Dahlman, C. J (2005). The knowledge economy, the KAM methodology, and World Bank operations,
World Bank Institute Working Paper No. 37256. Washington DC. Available at: Google Scholar.

Dayino, C., Gherghi, M., Sorana, S., & Vistocco, D. (2021). Measuring social vulnerability in an urban space through
multivariate methods and models, Soc. Indicat. Res, 157 (3), 1179-1201.

Drucker PF (1969) The age of discontinuity: guidelines to our changing society. Heinemann, London.

Engle, R. F. and C. W. J. Granger (1987). Co-Integration and error correction: representation, estimation and testing.
Econometrical, 55, 251-276.

Gallopin, G . C. (2006). Linkages between vulnerability, resilience, and adaptive capacity. Global Environmental Change,
16(3) : 293 -303.

Guillaumont, P . (2009). An economic vulnerability index: Its design and use for international development policy. Oxford
Development Studies, 37(3) : 193 -228.

HaYes, A. (2022). What Is the Knowledge Economy? Definition, Criteria, and Example.

Kaminsky, G. L., Lizondo, S. & Reinhart, C. M. (1998). Leading Indicators of Currency Crises. IMF Staff Papers, 45(1),
1-48.

Lai, J. & Amalina, A. (2021). Measures of economic vulnerability and inter-dependency in the global economy. RSIS
Working Papers, 333 20, Nanyang Technological University, Singapore.

Lobo, B. J. Alam, M. R. & Whitacare, B. E. (2019). Broadband speed and unemployment rates: Data and measurement
Issues. Telecommunications Policy, 44(1), 1-30.

OECD (Organization for Economic Co-operation and Development) (1996) The knowledge-based economy. OECD
Publications, Paris.

Pesaran, M. H., Shin, Y., & Smith, R.J., (2001). Bounds Testing Approaches to the Analysis of Level Relationships.
Journal of Applied Econometrics, 16(3): 289-326

Popov, E. V., & Kochetkov, D. M. (2019). Developing the regional knowledge economy index: A case of Russian regions.
Journal of the Knowledge Economy, 10(4): 1860-1878.

Sargan, J. D. (1984). Wages and price in the United Kingdom, a study in econometric methodology. Originally published
in 1964 and reproduced in K. F. Wallis and D

Souria, H. (2022). The nexus between knowledge-based economy and economic growth in North Africa region.
International Journal of Economic Performance, 5 (2), 153-169.

Walz, Y, Janzen, S, Narvaez, L, Ortiz-Vargas, A, Woelki, J, Doswald, N et al. (2021). Disaster-related losses of
ecosystems and their services. Why and how do losses matter for disaster risk reduction?, Int. J. Disaster Risk
Reduc, 63, Article 102425.



https://ijer.atu.ac.ir/article_13973.html
https://ecor.modares.ac.ir/article-18-60858-fa.html
https://ecor.modares.ac.ir/article-18-60858-fa.html
https://ecor.modares.ac.ir/article-18-60858-fa.html
https://ecor.modares.ac.ir/article-18-60858-fa.html
https://ecor.modares.ac.ir/article-18-60858-fa.html
https://ecor.modares.ac.ir/article-18-60858-fa.html
https://ensani.ir/fa/article/42239/%D8%A8%D8%B1%D8%B1%D8%B3%DB%8C-%D8%B1%D8%A7%D8%A8%D8%B7%D9%87-%D8%AF%D8%B1%D8%A7%D8%B2-%D9%85%D8%AF%D8%AA-%D8%A8%DB%8C%D9%86-%D9%86%D9%87%D8%A7%D8%AF%D9%87-%D9%87%D8%A7%DB%8C-%D8%A7%D9%86%D8%B1%DA%98%DB%8C-%DA%A9%D8%A7%D8%B1-%D9%88-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%D8%AF%D8%B1-%D8%A8%D8%AE%D8%B4-%DA%A9%D8%B4%D8%A7%D9%88%D8%B1%D8%B2%DB%8C
https://ensani.ir/fa/article/42239/%D8%A8%D8%B1%D8%B1%D8%B3%DB%8C-%D8%B1%D8%A7%D8%A8%D8%B7%D9%87-%D8%AF%D8%B1%D8%A7%D8%B2-%D9%85%D8%AF%D8%AA-%D8%A8%DB%8C%D9%86-%D9%86%D9%87%D8%A7%D8%AF%D9%87-%D9%87%D8%A7%DB%8C-%D8%A7%D9%86%D8%B1%DA%98%DB%8C-%DA%A9%D8%A7%D8%B1-%D9%88-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%D8%AF%D8%B1-%D8%A8%D8%AE%D8%B4-%DA%A9%D8%B4%D8%A7%D9%88%D8%B1%D8%B2%DB%8C
https://ensani.ir/fa/article/42239/%D8%A8%D8%B1%D8%B1%D8%B3%DB%8C-%D8%B1%D8%A7%D8%A8%D8%B7%D9%87-%D8%AF%D8%B1%D8%A7%D8%B2-%D9%85%D8%AF%D8%AA-%D8%A8%DB%8C%D9%86-%D9%86%D9%87%D8%A7%D8%AF%D9%87-%D9%87%D8%A7%DB%8C-%D8%A7%D9%86%D8%B1%DA%98%DB%8C-%DA%A9%D8%A7%D8%B1-%D9%88-%D8%B3%D8%B1%D9%85%D8%A7%DB%8C%D9%87-%D8%AF%D8%B1-%D8%A8%D8%AE%D8%B4-%DA%A9%D8%B4%D8%A7%D9%88%D8%B1%D8%B2%DB%8C
https://cude.es/submit-a-manuscript/index.php/CUDE/article/view/242
https://link.springer.com/chapter/10.1007/978-3-030-21140-0_10
https://link.springer.com/chapter/10.1007/978-3-030-21140-0_10
https://ideas.repec.org/p/wbk/hdnspu/23304.html
https://ideas.repec.org/a/gam/jsusta/v12y2020i7p2930-d342309.html
https://ideas.repec.org/a/gam/jsusta/v12y2020i7p2930-d342309.html
https://link.springer.com/article/10.1007/s11301-021-00241-w
https://link.springer.com/article/10.1007/s11301-021-00241-w
https://ideas.repec.org/s/spr/manrev.html
https://www.um.edu.mt/library/oar/handle/123456789/18015
https://link.springer.com/article/10.1007/s11205-021-02680-0
https://link.springer.com/article/10.1007/s11205-021-02680-0
https://www.imf.org/external/pubs/ft/staffp/1998/03-98/kaminsky.htm
https://hdl.handle.net/10356/146613
https://www.sciencedirect.com/science/article/abs/pii/S0308596118303823
https://www.sciencedirect.com/science/article/abs/pii/S0308596118303823
https://link.springer.com/article/10.1007/s13132-019-00590-8
https://hal.science/hal-03905252/
https://www.sciencedirect.com/science/article/pii/S2212420921003861
https://www.sciencedirect.com/science/article/pii/S2212420921003861

