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Ay 3 eV epal) Sl (g (ia¥) S g Ay dulasd Blelis ADe 3535 ) ole <
coabaBY ) sal) L Tulad) 55 08 UL Ll S o) Aag 81T laall a1 L) of e
5l Ol iy (il JUal) Guly U8 (e LinslgiSll A4S aliaial )38 3990 Jag pie L0 138 (Sl
Damijan et. &b Load ciluhall o3 Gag cAaliall il 3)lsall (ggine o iy ia¥) L)
oan il LY CEEC U e 8 (8 iS5l o diie duhn DA (e ciaa S al (2003)
e e liall cpy ddymall QU Gl ey AanlilY) o Auald) Joall dpeal) DA (e Jas ) colgidl
abadl Jall 8l cIntra-Industry Knowledge Spillover from FDI Y iy Pla
Ll «Direct Technology Transfer Through FDI ‘ﬁs,;‘y\ Olay) P e Linglgsall
skailly casdl Ul (Firm’s Own R&D Accumulation <€l S ghally Easll cllalis
Laglgiall of ) &uhall ciliags 235 <R&D Spillovers through Trade slasll Bl (e Jas
O Ayl Gl U aley ¥ in) L) s a1 Slénudl jalad) H3Y) A (e Jiis
Ciagr gy o Alae A58 763 (e aig S die Ly sl KA Al cle il
Ciliagi golai®y) sall o Linglgi€illy 48 peall Jai) 5L FDI pilial) i) leinay) 0 las)
Lale o adieg Lnglgi€l) i 6 eV L) 3 of I Kokko et al (2001) au)s
bl din) Sl 48 culas 3l cagll 8 A cilS ) Trade Policies alaall el
Inward- Jalall gage dadaall Glubudl 4d CuilS (30 Bl 8 calay Al IS AN g o
Gl el o ol Loy sl @lSyal Lublie e oSaml das Gl Jiab Oriented Regimes
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«Outward-Oriented Trade Regimes z)lall dgagall il 4 cida (3l gl & il Al
dage Apumd sl 1 Lolsid e Smarzynska (2004) Al & Ul Tasli ans 385 Jadll uiiy
G5 8 laiall Baaxie SIGAN Y @l o Uadl) cld 8 sy Y 28 A peall glamy) Y o sl
aaind (A (g hall LingloiCll Jas Ao gl iy (8 Jaat 28 LSl ¢lgandlial LinsloSil) i Aol
PLa e L)) o ia) jLinay) 3 ail L) cian 38 il cleld 8 Llas pgle
& wlagy Spillovers Through Backward Linkages 4éxall (s)liasy) SO0 Aalal) i)
5L ) Coon bl in) L) LE DA e ddpaall (gliay) HEY1 a5 @il ) el
il b 3l cileUad 8 358 JS 8 il 50l o Jany 10% Jaemr liall ia) L)
ansall aVl L) ae ddatiye SV Lali)) of Ao sy (%0.38 Jaea il léndl
Bl A Jalad) ) L) aa Ledals)) e 53T Domestic-Market  FDI ddad) 3ol
& Akl alubad) culS 13 lalie 05 @3 ) (Export-Oriented FDI z)lall aasally 4l
Kokko et. al ) z5ls 55 L say ozl dgase Host-Country sl Lol Caacadl) oL
Cipal sl Bl 8 dlalad) L) IS5l L Smarzynska (2004) spé g3 Y1 ((2001)
@ <Y cInternational Production System  allall Ly sl e Tejm (368 L Ll ol
Ailgl lasl g ds Jo Llle s cagale aaia bl Cpagdalls dilaiall Aol il Jasi s Lgban
cllbie KAl el Ao i ddgal) Gl Jaall of Iy ) Caal cdllaall Gl (e cplelaidll
ClSys ae We G5 I el Jalas of ans Aulgdll Ay caladl) Boull 8 ~la 58 Lea 5350 S

e laal) QIS Ll i€l A prall J dlee Jeag Las cdlaall Goudll z)la Al
Aalill Joall Alls e ddjeall (i) ) dnmyd Gkl are (gal ciludys @Sl Jlaal slas¥) 3
@baY) ) HLasY duhall céas 3l Haddad & Harrison (1993) dals cluball 538 (s
il by ) dhall cliag Gua o inY) LT L8 S e dgpra) IS5l 8 48l
Langl sl & DA e (s3baiBY) gaill OV 2ra Junatl) o Jany i) L) ol 2kl
O 1Y L LY s ) Feinberg & Majumdar (2001) duhs Gayk oo damll il a<ta,
eskaily Caadl Jalis AS (e eigh (8 Alalall lpiall saseie SN DA (e A peall L) lia
O L (3iaS 8 Lpaall lam) A o () deagil o3 i cdlal) clelicall 4l sl
Lalal @lld Ludall Cyyg ecuilall 138 8 Uhe (sh duvigh KA (ma ol cclivial) saaie SIS

Sl AL (gaay ARl lulidl Coniag ¢ i) LYY ay Aleia) Slalad)

Al Joall Saa Al Cagyhll LA e s 38 Lyl @l il 3 CasaY) o La Sk sl
I Krammer (2015) 4wl 4 «Institutional Quality cibuwsiall 3 caya L Leatl (e
Qly & ciang (Jsall e diie 8 Lali) Ao cluugall 83pa Sl il dicaydl) LidY céas
DA (e Laalifyly ddjnall (oLl 31 o AW Ao longall saga s (o il cudgl)
Glasall Baga of () deagill &3 ¢ pilall oa¥) LNy )laill L ddjeall (glamy) U yold
Gae 2pan 8 Ui g aali langall 5aga of Liad dfall Cangg cdaliy) e Luladd i35
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Ll (g pad Jal — Abmall (GLESY) AY) dpiad DA (e (sabaiBY) gailly aglgisil) sl

G yall dnals gssll o s
Aabaiall S g el Jaall Alla 8 daj sal 138 oy cbpmall (gLl A (pe Jpal) 82l
Bylaally

e S A€ A jeall (gliaV1 HAY) Llad calglis ) dpatl) luhall Gl (mpal) A (e
Bl by cJsall G oasloi€all aamll Jal s UsS of Adsall 5lally i) leénad LeDls
DY) 13a b Lal] deagil) o Al il of iy e Joall @l 8 (ool pailly i) (ggine o
cihdgall dades 3 laws cilac ey ilal) codhial G o jdll s3a Jod auls J<0 2S5 o
Joall e ) gl dandasg cidaall 3ol ial) L) mels A o il deaiiidl)
(i) LU dapad) Joall (8 Ay i) Slsall sl (e @I Gag ¢ i) L dgriadl)
Gohb A Slassiall 835a (5205 ¢LiaslsiSll Galiail o Joall el 3 dlad) IS8 5,03 (500
ol 8 Aendt el mgialls e LY i) 2 8 Ll o LS ool el B Lgile
Lardiud) 3Ll Econometric Robustness dw.ball Ll & <5 Methodological Issues
Empirical  dowasll 2089 e aall ol I Y goasal) of (i (63 Y] cmyall 12gd
t YL Auhall Lialal) Zaalisal) (adling cdumill oda [LEAY aang Al Evidences

bl of ) 4l Ua g ¢Gnlll ale Cauny @ling U (e bl b duia il sda lad) oy ol —
DLl bl S e @3S a8 (Ll 8 eolai®Y) sl o ) Lyl sl
) Sl yall Al 51 UAS Ll gi€al) Jiih 5L i) L) Ll Jolsws aly ¢ ia)
Ao 8 ol sall e dalad) glaal) i gl

danpand e bl bl (bl @luhydll e ggumgd) 138 Jsa oanpall @A) 3 5850 25—
sinna Ao Lapad SLds Ll oda aaii (s b cFirm-Level Data 45l ssie e el ol
-Macroeconomic Evidence Sl Ly

DL PUS e i jeall (glaa¥) 81 QUi S8 GlaSey Gl Gale Ll cppiiall (5% o5 —
Jie @lpdise plaaiul o dpludl Gluhall da @S) (s (8 8dle daall Lally Cllslly (oaY)
250 28 e s iy cInternational R&D  Capital Stock Jsall djeall JLall oy aShya
il bl a5t B (3 Y] (L) yuanall Proxies dball sl aladiad A5 (e paliil
:Research Methodology éaul) dsagia .3

ORY) Ao Eall adiay :Mathematical Theoretical model (il ~abl) ¢ 3sait 3.1
Solow(1956) ; ¢re JS Uik pasis 3l «Cobb-Douglas ¢ Lisy) 0l (gydaill i)l
sla Ciatiy ¢ galai¥) saill zila yail ole UK Romer (1990) ; Mankiw et. al (1992)
Linear Homogeneous Function with Constant aat aaa xise duilaie 2k alls ol A1

1 YIS Lebia Sarg <Returns to Scale

Q=AK > 1 =a+p=1
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10) G

Q - Mz A — Dbyl 8 sisal gAY Jalsall Gadaing culs

el ol Adee allnig Jaally JL) Gy e S A 55a0 cligyall e @ (e S Jhaig
(Lgabylal alall il ol 32k @llyg ¢ Jladll SN A1) s2a Jugas Econometric  Estimation
nQ=IhA+ainK+pgInL—> 2 t ) UK e i

: V) B e Jien tResearch Variables cad) ciasa .3.2

Real GDP »all agsll JlaaY) Asdll willl sa5 :Dependent Variable glil) paiall .3.2.1
as a Proxy for (salam¥) gaill e ;5582010 diw jlauls iilaall 4leall, Per Capita
.GDP el undl 13a 33l <Economic Growth

:aay) cyaadl Jediig :Independent Variables ddiwall ypisiall .3.2.2

Real Gross Fixed Jlaay) Asd) zlll g de€ sl colill  Janhll cpeSll  Mlaal W
5aS 2010 4w Hlewly Adadll 2Ll Capital Formation as a Percentage of Real GDP
.GCF o0l sl 138 3L <as a Proxy for Physical Capital K sl JWll () e

Ul dand e uaiall 128 dad #janudg <Average Labour Productivity Jual) dabs) Jaugia .o

as a Proxy for «L Juall jaic e i3S andiing cJlaall 220 o sl Jlaa¥) Asall
.LAP 3.0 3Ly Labour Factor

4 FDI 53l ia¥) L) dad iy (e 2ol Interactive  Variable els i .z
FDI bl V) Sl @il S3Y) ail jusiall 138 a3diens CFDIFLAP" Jeall Gl
oo palill LAY ) 13 Guds «ssbai®) gaill e Labour  Productivity Jes dualuls
Pa e M) 138 Jang (ol gl o @lld 38 55 Ll i€l Jail 5L i) L)
- FAP el pariall 138 335 ¢ Janll Zeal)
Joaal) dalis) 8 clylell Aiaal) Al Gyaim e aals Interactive  Variable Jels juaia o
e Janll aliil s Imports @ila sl @il ) ool yuxiall 138 aadins IMPORT*LAP'
o Al U< s cLaglgall Jail 3L clylell e aalill 31 il 13a Gubsg ¢ salaiyl sl
- MAP el riiall 138 3305 ¢ Jaall Zaalis) DA e Y1 138 iy ¢ alaiBY] saill
Gyl @ psall S il @iy Al Sluhall e saaell 3 Ao ) @il Gt 3
tlld (yag e oalai®¥) gaill e Lagloiall QU ol gial Afiaal) Lolaiy!

Benhabib & Spiegel (1994) ; Borensztein et. al (1998) ; Damijan et. al (2003).

t VIS ) 230 oy (S ans Le e el
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Ll (g pad Jal — Abmall (GLESY) AY) dpiad DA (e (sabaiBY) gailly aglgisil) sl
t_ﬁ)d\ 4.'.4\; C._D;j\ C)s O \

IIII INGDP =&+ B, INGCF + B, N LAP + B, I FAP + 3, In MAP + £ —> 3

N/

oLl 385 cJaall by ¢ salal JUdl Gl e A A giall gyl B, By, By, By i
b o Jad ¢ sl (o Jeall daalily clalell Jelall 5315 cdaad) dalily ual) Ll
.Random Error Term Jlsiall Uadll s & 5 call)

s el il Gl e Gl aaey :Research Technique sl ciglad 3.3
t YIS Gl sl Caag (S ediajll Judld

bl clas) Gags:Time Series Stationary Test Asie 3l Juudlad) i jfiad jlsd .3.3.1
) Jassgl) il Byl giadll Judldl auiig (oDl el pailiad (e (Sl Aeil) Judlul)
ol (e oalally (baall Ja gl slaie) aray Cialig ¢eddl e Variance cplilly (Mean
el Ballay ann e Syl e da3ll Judlll i «(Glynn,2007 ; Nkoro & Uko,2016 )
Unit  ROOt sassll jias cams Lo (e Lgilgial iy 2 591 cRandom  Walk (ils-all
oaa bl Lol e el sae dia)ll L) i) jlasl & axdsuay o(Gujarati, 2004)
Autocorrelation and  S3al) Lala,¥) allag a0 Labay¥) alls cllasls (Unit Root Tests ass)
gLa a3y «Correlogram Test jLisl ew W 305k o= Partial Autocorrelation Functions
ey cdia)ll Dl bl (s2e e CadSl angll s sl alasind il galaidy) ) b
The Augmented Dickey—Fuller ausall s (S jlaal Jlaad) 3a 8 dexaiuall flady) Y
Kwiatkowski-Phillips- ,Lasls <Philips-Perron Test PP (yg 5 (el ladls ((ADF) Test
.Schmidt-Shin KPSS

Shocks clexcalls il Judbd) 3l o o Bassll jaa chlaal dalal) Lalall cleal pay) sl
iar ool gaall Pha it Y dala®y) il s (iige (s sLa®¥) (siun e s 8 )
Glerall of ) el 2y Nelson & Plosser (1982) duas ais «(Glynn,2007) cileriall s3a
Perron (1989) 8§ agy (Al Labaid¥) e yusiall e Lala 141 (555 Random Shocks asilgsal)
Gy e Aia}l) Judldl 8lilae Jla 8 sl yue ot Baagl) aad doadil) chlady) of e
oady AlK) olad Biuaie ol LedY @llig ((Glynn,2007) Structural Breaks "cleva’ d0<w
e ¥ Ll e i) el 3 A<ad) asig «(Glynn,2007) chlasy) sdg (aldl) saall (i b
Adiny Casall 128 o) Gusg (Waheed et al,2006) dlasall cilavall Jaa dalaly cil e (el
L)zl ol Sl LY Tdasg oLl & ASH SLa@Y) e lans S5 Aty Judls e
3688 A Dail) Sl @l JS Blily bl 8 GDP Asdl bl Mlas) (e 8500 L Jiay (63)
axii 3a egea)ly el oo LS iyt e Judladl ods slilee Jlaa) (8 (5,08 sals bl Ulle
Zivot slaal sas ¥ ailCa il dsag (52 Jlae¥) cpa 336 ) sangll jaa sl sl )
lagl gkl HUY) aqimsg cand Andrews endogenous structural break test

(Zivot & Andrews,2002) : o» 73 S e jLasY)
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k

Ay, =C+ay, +Bt+PU + ) dAy,  +é - A
1
k

AY, =C+ay,, + ft+DT, + D dAY,  +¢ - B
=1

k
AY, =C+ay, + B +PU+DT, +> dAy, +& —> C
=

o Lad cigial Ll LS ale slatly adali e LDl (ggind HLasV) 13gr Lalad) z3lall of s Dl
oSey Dummy  Variable Luas Taie DU, Jie Gos cdaraall Gigan lSe Jiai duedy il piia
«Break Date (nae 5yl 8 dera Gigaal dagu (Function Intercept lall alalé & il Jaigic
Gaad Lol Ao Al el slady) 3 sl Jiey Dummy Variable Gwas hie DT, e Laiy

1Y) i) i) o3a 32l (Break Date gee gl b

1..... if...1)TB
0...Otherwise

t—TB......if..1)TB
“ | 0...Otherwise

z3salll alainl o Sluhall e aaall & mags (el (At cdarall Cigaa )l 8 TB ) Cas
T sl 18 oY cdamill G (e o8y Juid) 5o Aiaill Judlal) bl e caiSll ddee 4 C
(Waheed et.  Lae alall slasyl 35 cddlall plals 8 Joass of <o ) AlSigl) clyanll Jiay

ol e LasY) 13 gk cal,2006)
Hy:a=0

Hypotheses =
P (Hl:aio

NON- 8yise 5ot Ly cBangll Jas Ao (goint ALl ol cldll H paall ayd jlas) iy el
Byiase Lgdly cdangll jaa o (g ¥ Alulldl ol —al@) Hy diadd) ydll Uolas (Stationary
-(Waheed et. al,2006) Stationary

Jss :Econometric Model and Estimation Method _sa&ill 44 kg ekl zigail .3.3.2
rdall dualsl) dodas ) S i) i el ddladl zalal daall gl By h
Long- dushll (sxall o3 dabaid¥) clyusial) o sl e HLaaY Caag: (53 «Cointegration
by Lalall Ll Dl jhaul) aae ddea duad ¢lld s <Run Equilibrium Relationships
Apabai®y) clyusiall (n liall i §yh coxial 2@ 13gls «(Nelson & Plosser,1982) «il il
phainl (535 cas S8 «Cointegration <pddl Jalsill e Unit Root Variables swd) .2
Spurious dise mits M OLS dalall (gyral) cilaspal) dahS cclilall @lls joai & Ladall (3)kl)
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Ll (g pad Jal — Abmall (GLESY) AY) dpiad DA (e (sabaiBY) gailly aglgisil) sl
G yall dnals gssll o s

Glahall e 55 8 e S alaa) dae clld) 134 jlia 289 ((Glynn,2007) Regression
.(Pesaran & Shin,1998) 4w jailly 4 lail) Lulady)

Engle Jleel (pe Toas LaladY) culyusiall (o o iiiall JalSil) cilddle Loy saania 3yl Crariiivl
two-step residual- osisha A & il Jokill cidle jlaal Je < Al & Granger (1987)
The maximum & il Jalsal) cilgatie Slial Jea cpuilasa Jlael I Yoems <based procedure
o9 <likelihood based Johansen (1991; 1995) and Johansen-Juselius (1990) tests
Auto Regressive dejsall slhiy) clysil S jlaai¥) z3sas Jlaall 1aa 8 3l z3lail
Sgaall HLial el @il Jalsall jlaal ey g3 (Distributed Lag Model ARDL
.ARDL Bounds Testing Approach to Cointegration

(Ozturk Ll ey e aslshdy Tlai elldg 51 Clgiad) S 85 Laadise z3gaill 138 Lo 3@
Ok (e ALelSi0 Regressors i) el ypaiall (5% of ajlius ¥ 4l leaal (0 «& Acaravci,2011)
Ore Adaliall Al Judbud) ae ARDL z3sai Cinlags (S 13gls «(Pesaran et. al,2001) ds)al)
1(0),1(1) cimssd ola ¢re Uas a3 1 Al e ol el(1) AV &al) (o o D(0) Lia Al
G L 058 Vs (1) (A Al (e SalSie il el 05 (o z3saill 1aa 3ok a3t
z3saill 138 W (e «(Pesaran et. al,2001) 1(2) st da)all (e 8yeine daadiicual) duiajl) Judld)
cgaall Aligh Al A8l 5ol als Finite  Samples spall Cluall s 8 2Dl 4
«(Ozturk & Acaravci,2011) saaly aalas 4 Short Run Dynamics yadll saall ciliSualing
«iyaiall Different Optimum Number of Lags dabisa i elay) <lyis = dgaill 138 anag
Akaike's e dhie cdilasy) sulaall (e clpl) sha dpaad 8 a3 g cdd dieaial)
(Ozturk & Schwarz Bayesian Criterion SBC ,Lasy <Information Criterion (AIF)
AR 2 ¢ ila o gaall Aligh A pai & zhgall 12 aladiud ddee ya5 <Acaravci,2011)
Testing for the existence of z3 sl cipaia (o il Jal&all 3gag g2 HLia) Y1 Al yall
Jlas) 8 st (o3 Bound Test agaall jlaal slaasuls @l «Cointegration among variables
Lk aldl) daadl (apdll Jle el a8 Glstiall (g @il JalSS dgag pany (oaaldll adell ()b
(Wald s:las) i Joint F Statistic 4<adl F selias) ) @l jidiae JulSs 380ay el puaiall el
Tow sets of Critical Values dsyall aill e cpas ol (yiic genag ot Statistic selias) i,
(Pesaran & Shin,1998 ; Ozturk & FT Jsbaay dfsaall sl JaSondiis Al
:48Y) dxall ARDL z3sas 3alus IS cllily Acaravci,2011)

A(INGDP)=a + AINGDP_, +y INRGCF,_, +¢In LAP,_, + yIn FAP_, +6In MAP,_, +

k

k k k
Y a; *A(INGDP,_;) + > a, *A(INGCF,_;) + > a; *A(In LAP,_) + > a, *A(In FAP_;) +
i=0 i=0 i=0

i=0

K
D a, *A(InMAP,) + ¢,
i=0

L el bl osadl INGDPR, aall dias calall sosaall J¥) 3,4 A(INGDP) aal) iy
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i)l iy il w InGCF_ | +¢In LAP. , + yIN FAP_ , +0In MAP,, asll Jie Laiy casly
Gilabee GBS LAMA o oy G edoshll oY) Slogles dahie e aall 138 g caals A ellaly
z sl Clpiia cy saall Alisks AL e a3 U cLong Run Coefficients dushll JaY!

k
Jied Y a; *A(INGDPR,_;) aal Wi <Long Run Relationship among the Model Variables
i=0

k k k k
ZaZi *A(NGCF,_,) + Z a, *A(In LAP_,) + Z a, *A(InFAP_,) + Z a, *A(In MAP_,)

i=0 i=0 i=0 i=0
as e A Adedll g Short Run Dynamics uaill JaY) cileglas dikaie cpaal) cpia Jiasg
O i ) Adlasy) clded) y, ¢, 7,0 sl Jia L <Error Correction Term Uadl) mos s
2 @lidie JalSS 35a9 Cagh Alla s <Long Run Coefficients dsshll Ja¥) cilaaa 3las) LgDis
aall e Uil st - 3gad () ALYl cLgiy (ol dligh A8l s 2y <yl s3a
: ol g @iy ecadll (saall A il a8 il o ADka]) Aualins (w53 (UECM
In GDP = ¢, +Zk:a2i In GCF,_, +Zk:a3i In LAP,_, +Zk:a4i In FAP, +Zk:a2i In MAP,; +¢, —>1

i=0 i=0

k
A(InGDP):a+/1InGDPH+Za“*A(InGDP +Za2,*A InGCF ) +Za *A(INLAP_,) +

Za4,*AInFAP +Za2,*AInMAP )+e —2

o A Bl 20313 oz dsatll Clprie sl Algh ADI i b V) Al st
3 e A Al Sl 05y aadl) (sl PIa Gl a8 paiall G A Al Jilas
) Gisas aie Speed of Adjustment saall dish C3lsill sagall depus G 53 Uadd) emas

mail) gadl Pl Ol e
Ciaga 384l Bl ) Eus :Causality test duand) cfpiia (o duad) A8 jLid) . 3.3.3
Al el jlad) anud cEiall a8 cilyaatiall G ds ABLe dgas 28 Y dsyd Gl z 34l
b daudl AL il adiass <Long Run and Short Run Causality sewaills Jashll ¢l
L 5l <Toda & Yamamoto (1995) Lisgie e dalide cilayy (e ALaliall cilyuaiall Jighall (sadll
lagd' duagia ol <Augmented Granger Causality Test dusull asall aiha Lol Caya
& «Toda & Yamamoto (1995) Approach to Granger Causality siys dand " sigealaly
Granger Ay Lalad) ) cUKA) S (ol Wikl Sag cdaghll (saall Jd dnd) Ll
Vector Auto 130 lasi¥) dstia zses o dungiall sda aaiaig ((Amiri & Ventelou,2012)
at Level syl 8 duhall 28 clysnall 30l 1 0 2y Cus «Regressive (VAR) Model
laleal digiiae Ao 3@l mns HLie¥) 8 3aY) o el ((Amiri &  Ventelou,2012)
i s (K +d, th order VAR zigas s iy =LadY) (e o ~us «Parameters Matrix

max

Dlaall Tty laagass & <Optimum Number of Lags zageill i) sladyl i ae e k
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Ll (g pad Jal — Abmall (GLESY) AY) dpiad DA (e (sabaiBY) gailly aglgisil) sl

G yall dnals msnl) b s
== xgm (Toda & Yamamoto,1995) : YIS diagiall o3gl
K+d e K+d e
_ao+za1|yt |+ ZaZJyI j +Zﬂllxl + ZﬂZJXI +glt
i=k+1 i=k+1
K+d e K+d e
X = ﬁ0+zlr//llxt + er//ZJyXI +ZH:L|yt it ZHZJyI i T &€
i=k+1 i=k+1

DLl clalail vass 8 (Granger Causality test jaihal Zupull jladl aladsin) e salall @y
X, Y Coitad yaiba dus 73l Jawd Ciuay oSarg ¢ il gl < DT ol i G B
(Granger,1969) : Y\

n n
X =a,+ Zalixt—i + Zbli Yeoi T4
i1 i1

Ye=PB + Zazixt—i + ZbZi Vi + &
=) i1

Y s X5 b0 ilS 1) Xmd Y o) S b, (ptaleall dsine (o Ayl 48] e
Cllall & Bjiine e duie) Jadls ae SLEAY) e adai aging «(Granger,1969) ¢ #0 (< Lavie
e Aiayll Judlall Jugas 2y 13g) ((He & Maekawa,2001) <spurious causality daje gt
dieaial) Jashal) Ja¥) Glaglas (8 M Ay B Judls (Ao Jgaanll Jo¥1 Bal) ] sinal)
Al alsdll ansi ¥ yaiha L Ll dapall of () &Ll (B Ciga Judldl 020 b
Opand o ol Lo clund (sSe Lo C;ﬁ Ciaagi ol dlalSie Judlall s3a culS 13y ciiajll Judlull
o) e Gl 13a b slaieY) i 13gls «(Odhiambo,2009) z3sail) 1aa 6 Uadl) mosas aa
a3l Error Correction Based Causallty Test Uadl) manaat 35t Ao nall dud) A1)

(Odhiamb0,2009) :asY) Lasall HLaay) 13a
AX, =, + Zn: a;AX,_; + Zn: ayAy,  + ECM, ; +u,

i-1 i-1
Ay, =By + Z b, Ay, ; + zbZiAXt—i +ECM, +u,
i1 =)
Jia) (e F-SHatistic ssluan) ) Tsbial Guadl ciysie s Aaedl AU claladl aaa3 S
.Wald Test

Ll L) laall clyaaiall duiay Qe e Gaadl) aciay :Data Collection wlilad) jalas .3.3.4
Basiall adYl lily saclE DA (e UL sda e Jouaall o3 285 <2015-1980 5ymll (e Ul
s2cl8s (UNCTAD adaiilly 8)laill sasiall aaY) jaige ilily 52cl8s «(UN Statistical Database

AMF o2l sl 3s2ia Lalall bl
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ICETR2018 (Cpiadly salall 0l Ciloaliail) Lunslgiall 5))

:Results and Discussion 4iélially piliit) .4

Db sty Teay ¢l a8 sl ol sl jnd il alyeind andl) 128 8 2
Chsially alall osiall (o gaall Abigh 4)lal) A8 Hlaals cCaanll ol psial Al Joudld)
el e man i pisel DA (e i) aall ASuling cgaall Alish AB g (Al
IS AL Gl cdushally yuadll (saall b canll @y ¢ Aamaad) 2D Jlas 23 09 JUECM
Econometric Robustness of duull) axiliag = 3sail) 5L dalaiall ddlas¥) ciladlaally cilehal)

.the Model

olidl b alaeY) 5 s Testing For Time Series Stationary 4ia)l dudled) Jhiul JLss) 4.1
Ay «Zivot & Andrews (1992) Unit Root test [laa) e canall el il duajl) Judlad) )y
Optimum Number of Lags 41 i) eUai¥) cilyid apass a3g ¢ 5Laay¥) 13g] C zagalll (Gaudai o3
QA T (1) a3y JU Jsaal s «Schwarz Bayesian Criterion SBC lue e slaey
DLaaY) Belian] anf d)lke A (e gy G cCanll lpaaiad Ayl Judldl b jladl &l
Jasll alw) yuaie off Critical Values s sl axdll e Zivot & Andrews test Statistic
Labour Juesll duabisly FDI bl ia¥1 5Ll o lelill ualls <Labour Productivity
DLl seliaay dalhall daill o) Cus (Stationary at Level (sl yie ) ysus Productivity
vie L daal) audl e ST Laay ¢ dsall e "5.851782" <"5.998598" (s5ls cppmiiall (dg!
s oo barid) AL L (0) e dpal) (e cplalSie Gapiall (uda old 3¢y <5 digina (S5
Stationary at First Js¥) @l xie cujia) a3y (Non-Stationary at Level (ssivall & 85
lldg ¢ HLasdU da mll il e il cl€ oyl s3] HLasY) selas] a8 (Y el (Difference
sdgl JLidY) 5elias) aad cusld First Difference Js¥! (il asl aass %5 Lsiaall (g5iue 2ic
(1) S dmall (e AlalSia il GlIA (%5 Asgine (ggise die A pall adll il yriall

dadldl of cus Zivot & Andrews (1992) Unit Root Test sasgll jas ladl sl falid
e lSia I GDP il el (IS 385 <1(0),1(1)" ddlise sy (e AlelSia Ganl) il puxiad dia)l

(1) a2 Jyaad
Zivot & Andrews (1992) Unit Root Test dauls: sasgll jaa jLad) milis
sdal) K Z-A t-Statistic Break Date

INGDP [1] -9.824848** 2004
INnGCF [0] -7.802482 ** 2008
InLAP [0] -5.998598* 2008
INFAP [0] -5.851782* 2007
InMAP [1] -7.648124** 2006

* Significant at Level, (5% Significance Level)
** Significant at First Difference, (5% Significance Level)

K — Number of Lags.
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Ll (g pad Jal — Abmall (GLESY) AY) dpiad DA (e (sabaiBY) gailly aglgisil) sl
G yall dnals gssll o s

Auto Regressive — dejgall slaiy) cuyual SIA jlaaiyl z3sai ol 1aa o (oY) daal
chaiiall 038 o Al s & ) s Distributed Lag Model ARDL

Estimation of the Model and gz iseill 4xlasy) dallaally al) i) 4.2

Optimum Number il oUa¥) el axe aaatt :Statistical Treatment Procedures
glai A Maie 22y M «Schwarz Bayesian Criterion SBC jlss e slac¥) o5 0f Lags
«(Ozturk & Acaravci,2011) Finite Samples yaall Giliall 4iaeda Eua e @iy dARDL
Random Jlsaall Uasll aa 3 Serial Correlation duluiall Lol )Y) duald e slasdl of Cung
@yl Aol anS sanly el 8558 Cupat o5 28 ¢elady) <y sl Gl ledll & Error Term
Breusch-Godfrey lis) BUa o il 285 (Maximum Number of Lagsz saill 8 sUasy)
@al Uie eyl (&g cJusbusiall BLi V) (e 7 3saill 128 5Ulea 2ac serial correlation LM test
A<ad) sda salialy (UECM Uadll om0 8 L) Adlanall clpaiall (ge 230 sk aey (3l
(isalll & Uyl el Lef a4 Lags el il ol aaas 5 33 Morley (2006) ! lelals
EViews10 Lsay DA e U =il 431 22all sa

gLl pae A ANl pild lCae e Pley 4l G L) 13 e zsall gl 5 o aey
Jarque- sslasy Uiy @iy <Non-Normality Problem sl asill Residual (alsl dlule
= @2l Y cInstability Problem zisell J<a bl aae 8 dull) <A cutiay (Bera
Sis b zigalll wlades of (Recursive Residuals [Lia Gy g g3 ¢ ol J<a0 DA e
Dl cpy LeS oKl 8 Ll lsdiad) Ladll s jall sgaall 5la Jlaaiy) oy gsdol el
sl L «CUSUM of Squares

14 2
12
1.0 _ 1
038 4 A

06 0~ ~— /
04 P -/ \ ]

02 7 ‘ / ‘
0 — 7

Lo.2

0.4 3
94 96 98 00 02 04 06 08 10 12 14 94 96 98 00 02 04 06 08 10 12 14

—— CUSUM of Squares 5% Significance —— Recursive Residuals +2S.E.

c.\y.\l\ Ja hdia Jladl (1) @§J Jéd

Al i e e g sl Of i sasgll as bl @il BLS (ray il oigl Uiy
«Bai-Perron (2003) Multiple Breakpoints test jlasl )l & aa <lldly «Structural Breaks
A" Al iyl Lgd s Al clgiall sl Global International Criterion Dl Tl
lalaiels (3) ) Nl Jgand) (e iy LS <Recursive Residuals sl Bla ¢ las dsialy
1985, 1993, sl & chas a8 iyl oda L8 Bayesian Criterion Schwarz jlas e
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Blailly slaBy) A<t AN Agal palall yaizal
(Capdally galall :bbah;ﬂ\) aa;jljﬁﬂ\ Il
sda 4 oSaill Dumy Variables duesy cyiie (ued pladial o3 a3 @lldlg <2001, 2006, 2011

LAYl yaenl)
Al Aliiase Q\Jm a_m}n aw\ Osanai pa (53A) Byn zhgall pad Gl amy o3
(e L) ol ellhg cRegressors
g_u\S Ay lada uj el ] wﬂ\ sl ‘E;seéj\ o) g aa A Al i ) sl
S A Lpul il OIS ket g B ) il

Fixed

(3) Al Jgaad
Bai-Perron (2003) Multiple Breakpoints test jLas) gl
Schwarz criterion selected breaks: 5
LWZ criterion selected breaks: 3
Sum of Schwarz* LWz*
# of . L L
Breaks Coefs. Sq. Resids.  Log-L Criterion Criterion
0 5 0.656285 21.00245 -3.506969 -3.249264
1 11 0.187880 43.51671 -4.160508 -3.557886
2 17 0.081193 58.61813 -4.402223 -3.395356
3 23 0.016440 87.36609 -5.402078 -3.885915
4 29 0.005154 108.2449 -5.964758 -3.699749
5 35 0.000519 149.5823 -7.664029 -3.323303

* Minimum information criterion values displayed with shading

Estimated break dates:

2011

2004, 2011

1986, 2004, 2011

1986, 1998, 2004, 2011
1985, 1993, 2001, 2006, 2011

t Y P o Ailan¥) dnlleall de aaiiosall sl 50US sl 5 g dsalll BoliS gl 4.3

o o (4) o8y U Jganll LS e :Residuals (Bl dadew dualdl) cilsay) .4.3.1
ey Cieline Hlas) milu 5i G BeliSll oty dsangl) piiall Gaeial 2ay jakall 2 3gal
Ll e Sl Y 7 sl o «Breusch-Godfrey serial correlation LM test Julocid) Lol DU
4ies L Obs R-Square s (F-Statistic  elask ialall ciyLaa) ded cual dum Jualuiidl
e sl ¥ zasall gl calal) el ap Jsd e 2 Y1 (sl Lle "0.4991"5 ¢'0.7661"
vie ellyy (ACaall o3 (e Sla z3sail) ol a3 daall (il Giad s cJuauiall kY1 A0S

%5 Ligiadl (g5ine
el Lo bl asill jlidbialdl)  Jarque  Bera seloas] dad casly gpal dali e
Uk Jsd me gl 5l (10.752972" 4% Ls Lel il P-Value ded il ¢0.567454"
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Ll (g pad Jal — Abmall (GLESY) AY) dpiad DA (e (sabaiBY) gailly aglgisil) sl
i yal) dasls sz

@A) Juadl (myall (md s c(Normally Distributed Layh \a.u_,.\ e Gﬂjﬂ\ Al ol @aw eA:d\
sl bl Heteroskedasticity coliall (uilas are A<8a (pa @aaill HLid) elya) GRS o5 23]
iy ~alill aaall )8 Js8 Breusch-Pagan-Godfrey selaasy g a3 285  jasall 7 3gall
Liad 5 a8y canl) 138 uilas prey ol Jundl (il (iady ilie 6 ¢ dpail) 13g] Alpdiall Ladl) aa

Residuals /s Aeddes cpLis) :(4) ady Jgall

TEST Statistic Value Probability

Breusch-Godfrey serial correlation LM test
Null hypothesis: No serial correlation at up to 2 lags

F-Statistic 0.272436 0.7661
Obs*R- Square 1.389885 0.4991
Normality test (Jarque Bera) 0.752972 0.752972

Null hypothesis: Residual are Normally Distributed

Breusch-Pagan-Godfrey Test
F-statistic 1.917239 0.1122
o Obs*R-squared 22.38484 0.1704
Hleteroskedasticlty ey |Scaled explained SS 4.175503 0.9993
ARCH test
F-statistic 1.066795 0.3102
Obs*R-squared 1.099906 0.2943

ilie & 5okl z3saill Bs) Aluds ol Guilady alil) el (8 Jsd ARCH Test lasy U,
(ARCH Effect byl sulal) uilas axe d<8 (e Abulidl 038 8llaas (oaldl) ol (ajdl) (b
%5 Ligiadl (grwe die iy IS

Gy 45ly ¢ Hydiall aall Gailiads dalaial) duldll CUCE) e JA z3gail) Gf iy 41S Gla
.ulall 1 e Econometric Robustness dusball bl

sbaal gl U :Testing  for  Model — Stability zas—ail S i) cflgs) .4.3.2
(gl Wasl) Sl (SHAl g ganall il ail s 3N «Cumulative  sum Test CUSUM
u.al.ﬁ\ o il il udy (51l ¢yl Jujn o 8,8l Glileall DA (e lggle Jeanial
Jiad) iniall a o mwm\m i el = 3gaill Cilabaa o ey ¢ laat¥) Jlsal Hlall slailg
%5 Ligiaa g xie Critical Lines cusjall cpaall o Hliad¥) selasy

s Al «Cumulative Sum of Squares Test CUSUM of Square Juid) gl o Gl
58 illadll DA (o Lgle Jmsidll Jltiall Uadll 35y cilasyad oSIl g sanall il a
Okl Gy LAY Seliany Jhedll atall ok i Al sy Hlaa 23 2 3gall o oy

oS Ligina (guwe e HLiaV! 13! Critical Lines sl
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Blally LBy ASt SN sl oalal) sal3al
(Cpiadly (galall (Al clialoatdl) dunslgi€all 5,50

S gs8sl by (e z3gaill cilalaa of <Recursive Residuals [las) JUa (e GlaS ooy
35 kel il 2 3sail o @iy JS DA e ey ¢ Slgdall Ladll dajall sganll Jaly jaasyl
Aulal) @lylaa¥) (<1 ojlial aay cllhg cEconometric Robustness dewball 4talls 2ivy jla

comallly daghall Guaal) (& ailystie (ARl s dddee 8 e adiny Jlay ozl

1.6 6
12 4
— 2

0.8 = —_—
—1 0

0.4
-2
0.0 L4
0.4 6
2012 2013 2014 2015 2012 2013 2014 2015
——— CUSUM of Squares 5% Significance —— CUsSUM 5% Significance

CUSUM of Squares test CUSUM Test

12

.08

- \\ /
I-.08

.12
2012 2013 2014 2015

Recursive Residuals

+2S.E.

Recursive Residuals

G:\JA:IS\ Ja )i @)yLadl (2) ?ZJ Jead

Testing for Cointegration using Bound agaal) jLad) aladial ¢idal) Jalal) jLadl 4.4
Ganll Syt G el Jalal) Las) il ey 631 (5) a3y S Jeaall kil DS (e sTest
1 "22.55360" 4k L Ciglis S diguenall F dasi of ey F-Bound test agaall laal) daslsy
s by Mills Yol digiaall (g 2ie 5LasdU Critical Values dajal) mall AV sl o

2@ daad) (sl Jod dug el ilpiia G s2all gk 405)55 DL 35a pden (@] paell

F-Bound Test ygaal) jLid) daulgs &l jidiall Jalsal) LA gilis :(5) ad) Jgaad)

Test Statistic Value K

F statistic 22.55360
Significance 1(0) (1)
10% 2.45 3.52
5% 2.86 4.01
2.5% 3.25 4.49
1% 3.74 5.06

Null Hypothesis: No levels relationship
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Ll (g pad Jal — Abmall (GLESY) AY) dpiad DA (e (sabaiBY) gailly aglgisil) sl
G yall dnals gssll o s

Lady Aliisal) sl (e 4a djide JalS A8 Loyt dasll cilyarie Glb agly ARl 028 25as
Lieall labeal) i ()l Cand) it G AR 038 3gas Cagdg (el uxid) ) Jointly sasly
Aias Tyl Hla 38 ishall Ja) Dl ol juiially Alisal) o iall 38key dualad) 48501 ilig yall
Con dadil) i (6) o) Jsaad) 3 ouadl) T-Bound test sgasll jlad) m5l a5 ()al dea e
pall eY1 aal) elldy cuala a3 9.383548" anad Lo HLaa¥) lags t selian dalhall Al cazly
Jamniall gilull 4835 daia 2S5 ol sda ()l Sllily %1 Ausins (ggime 2ie HLEAY) 1ag] Aayall
Cre 4 (saall dligha d3))g A8y Canll i Lal )l g (F-Bound Test [lis) Dla o lgile
) el Algiad) i)

T-Bound Test ygaall jLad) daulgy & idall Jalsil) jLad) il :(6) a8y Jgaadl

Test Statistic Value K
T statistic -9.383548
Significance 1(0) (1)
10% -2.57 -3.66
5% -2.86 -3.99
2.5% -3.13 -4.26
1% -3.43 -4.6

Null Hypothesis: No levels relationship

Estimation The Long Run skl Ja¥) 8 zisail) cysiie ¢y A8 padi 4.5
oy oz dgaill Cbyia G saal) Aligh Al i il (7) o) U Jsasll caw :Relationship
he Lad calall jurially Liliaa) dugies A8y Jaiys caad) cilyiie calel of il oda DA (e
e 2l undly ale il (3 (bl JUl Gyt Jiedl INGCF il el s Sill yiia
el g B Y gy clagl e Y 4 Aalall Adedl 5Ll pan of i g a1 (Lilian) dugins
Lilias) Ligins G 38y N FAP Jaal) daliily ia) LVl palal) el il Jasy
gy dalall Aaeall cazly 28y (Jushal) (saall 8 llyg (ol palll (ggiosal Jhaall ) il aae
g egalaiBY) saill Apaly il 13g) Agial) Agyal) J55 25 '=0.761775" 4ied Le yxidl)
@Y gaill Jra b e it dmbiar %1 Ay ) 13a 8 s (6l of ) daladll 032
ol G A Do (e e Y el o e oSt aa %7617 Ay

1(7) a&) Jgaadl

Levels Equation Estimation g saill cysia ¢ Ja¥) Aligh ABal) yadi il
Variable Coefficient Std. Error t-Statistic Prob.
LNGCF -0.108433 0.109098 -0.993899 0.3371
LNFAP -0.761775 0.205915 -3.699461 0.0024
LNLAP 0.590382 0.179146 3.295538 0.0053
LNMAP 0.157630 0.036793 4.284276 0.0008
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e ilcan] Lsinas 40yl A8y INMAP Jeanll dalisly clalglls palad) Jelal) soasall Lasyy
ied Lo youiall 13 gy A alall A alaall cualy a8 ool el (gginnad Jiadll gl i)
O ) dabaal) 038 g (oabaBY) paill dpnills yuiiall 13g) dtial) dig el Jisi a5 '0.157630"
e % 15.76 Ly (3l saill Jana 3 (53l it dualiay 1 Ay yuiall 138 3 s (]
ol G L ADle e Y el (e agil)

138 g ye caily a8y Liban] Lginas dunl A8 L) uialls by N LAP Jeal) dalis) Ll
il Jaee 8 a lpaliay %1 dusy Jaall L) s o ) By 0590382 4iad Lo yuiiall
:%59.03 Ay olanY) (i B (goLaBY)

Dol Lalall Al dae Lad Lalai@y) Aylail) (3slaie aa 3alsm milull oda ol Lia Jsdll (o
pda Caliaty cnladgill eSe Ao 3l an Lalall ddedl 5] Gl ) Sl palal) el
Haddad & Harrison (1993) 41 duass Le g iy cdilad) ciluhall 4 cilass Lo e e Al
dne Cabian Lgisly cdpaall Ji (3lai Lad (ia¥) LD sl 3 25a e G (e ccapiall B
Ay (oY) il asiyy a1 LY B8 3uyka o Adjedl) JB e yueall sorid) of
i) L) a8y sl L Liu et al (2001) 4 deasi Lo po Liad ibull s3a Cilidsy cdause
DY) il aas 308 Lgie b 0l Aol sda 2y ey el dalily Langlgiall Jaal 5L
e cleladll (e 2ay 30 ((ELHamoudi,2017) SLally Laisll ¢ Ui 6 03555 ¢l () i)
O elly ) Gaal OB (s cailal) 138 e Jand) dualiy) e capdl 5V ol ellily cllealls 24
oaibad o o)l adiaty (adlSiy ailic Adams (2009) ST LS Gy bl i) L)
Glgagl) augi Ao 8yaally Gl Akl FLiall jign Eua (e @lllg cHOSt Country Cascadll sl
e b A Jlgad) gy pabiaial (Ao 5aalls dasdl (grivas ¢ ia¥) il J8 (g daginal
oL sl 8Lk (3lety Lad el Aadll DLl in) L) dayy e 5)ailly ¢ Jidagll SLay|
Funk 4 Jiag Lo pe caliasg (Keller (1998) 4l Juaysi e pe 340 Ledl Juagill o3 Al i)
i)l 58 e Lgl) Jaagill a3 ) @l ae 8 ) claball aaf (a5 «OECD Js2 8 (2001)
kil lydige adlidl) a2y Coe et. al (1997) au))s

Short-Run  agiall e Uil masial zig—ai P& (s yiall) Ja¥) Aalins Jdas .4.6
~3 Schwarz Bayesian criterion SBC Ll \atid :Dynamics through UECM Model
(zisai Ll ARDL  (1,3,0,0,4) z3saill a30a3 a3 285 cundl cilyitia (g elalY) iyt 4y
2 UECM a2l 5o Uadll ot z3gai pa il cpun (5301 (8) Ay Jsandl sy GlAl dagg
DLl Galall el usnally el Jlenhl) Sl e o jaaill gl dSialins sl

Al clpaiall ) Aila) i) oiaY)
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Ll (g pad Jal — Abmall (GLESY) AY) dpiad DA (e (sabaiBY) gailly aglgisil) sl

G yall dnals gssll o s
1(8) p dsxad
UECM Wail) grasaal g dgal sl geilis
Variable Coefficient Std. Error t-Statistic Prob.
C 14.26706 1.201946 11.86997 0.0000
D(LNGCF) -0.213425 0.054507 -3.915536 0.0016

D(LNGCF(-1)) | -0.295865 = 0.061042  -4.846936 0.0003
D(LNGCF(-2)) | -0.317805 = 0.068118 = -4.665529 0.0004
D(LNGCF(-3)) | -0.257385 = 0.070872  -3.631668 0.0027

D(LNFAP) -0.410631 = 0.075139 = -5.464934 0.0001
D(LNFAP(-1)) | 0215821 = 0.050806  4.247961 0.0008
D(LNFAP(-2)) | 0.229526 = 0.039763 = 5.772335 0.0000

DUM1985 0.019310 0.060166 0.320951 0.7530
DUM1993 -0.101257 0.026419 -3.832782 0.0018
DUM2001 0.104412 0.033340 3.131700 0.0074
DUM2006 -0.006205 0.034281 -0.181009 0.8590
DUM2011 -0.811024 0.085808 -9.451643 0.0000
CointEq(-1)* -1.124841 0.093417 -12.04107 0.0000
R-squared 0.983487 Mean dependent var -0.036933
Adjusted R-squared 0.971561 S.D. dependent var 0.283821
S.E. of regression 0.047863 Akaike info criterion -2.941305
Sum squared resid 0.041236 Schwarz criterion -2.300045
Log likelihood 61.06088 Hannan-Quinn criter. -2.728745
F-statistic 82.46587 Durbin-Watson stat 1.875952
Prob(F-statistic) 0.000000

uSe ADa Laiipy D(INGCF) il Jlewdll GasSil osiad Jg¥1 Gpall o gy Jgandl laallyg
Basly ellad 8% usiall Guitd dpnily 51 QNS ¢ pradll o) DS il il Lilias) dogine
Y L e Ll yonall QoY) Gyl dally Angill i3 (3aag colday) il DS A,
Gyl W el agl) Hlad) z3gall J cre ad sanad) elaY) <y US & D(In FAP) sl
Ll Lealel dasipd oz 3saill 8 clian A "4<gN @lyaaill' Shocks clerall ce 8ymall el
AT g5l Sl e aalill 2011 diw Jalall il oo Lo Jaiil) land b

Lad caalip '-1.124841" atied caaly M) (ladl) mai an Ao juadll oY) LSl adiad
0s$ o ) of at g cAagien Alle Ll ey 31 e ¢0.0000" 4ied La \gd &) P.Value
o3 b 1) Narayan & Smyth (2006) [l a@ aslslly seall g Tyseans Uadl) mosas Jales
cgaall Al G3lsll ddadi Jon cality ' Jalaal) 1aa (gl adl iag @lld 08 2-1 G Uadl) s Jalae
relly (8 Johig i IS8 IS ) Bagally cylil) didae Caaas dplaall 238 lgiil aass

"... error correction term in the short-run model appears with a coefficient of 1.2, which
implies that instead of monotonically converging to the equilibrium path directly, the error
correction process fluctuates around the long-run value in a dampening manner. However,
once this process is complete, convergence to the equilibrium path is rapid ...." (Narayan &
Smyth,2006, P339)
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D Le PIA daaad 2 3l clstie G gl Aligh Al A0 e Dlas) ol ol el
2l 138 8 O3lsll Bagall Za DU saall ag lags cupdies anly el Bpias

Ol 5,3l aa aigi:Testing for Causality caad) clpdia Gum dnad) A8l jL) 4.7
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-(k+d, )th
:(9) ad) Jgaal)
VAR Lag Order Selection Criteria ¢iad) Cjyaial Aiall cUay) )i aiaad yulea
Lag LogL LR FPE AIC sC HQ
0 -47.91162 NA 155e-05 3.112448 3.336913 :3.188997
1 46.02762 1154.7235 2.73e-07 -0.942801  0.403988* -0.483507
2 80.88480 | 47.15972* 1.69e-07* -1.522635* 0.946477 -0.680597*
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Jushl) (gaall & Toda & Yamamoto (1995) dwsd) LG8 il

VAR Lag Order Selection Criteria
Granger Causality/Block Exogeneity Wald Tests
Dependent variable: InGDP

Excluded Chi-sq df Prob.
LNGCF 5.322721 2 0.0699
LNLAP 3.295711 2 0.1925
LNFAP 2.535639 2 0.2814
LNMAP 5.315463 2 0.0701
All 17.64135 8 0.0241
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Wald Test:
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F-statistic 6.185130 (3, 14) 0.0067
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Null Hypothesis: C(2)=C(3)=C(4)=0
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Abstract
This study aimed to investigate the relationship between technological change and
economic growth in the Libyan economy through the process of international
knowledge spillover across the tow traditional channels that are foreign direct
investment and imports.
In order to achieve the study objectives Autoregressive Distributed Lag Model
ARDL was utilized. In addition the study has tested for causality in the long using
Toda & Yamamoto (1995) Approach. Furthermore, it has tested for short run
causality through UECM model.
The bound test results indicated to the existence of the long run equilibrium
relationship among the variables. Moreover, the FDI interactive variable is
associated negatively with the dependent variable in the long run , and the imports
interactive variables is associated positively with it in the long run. The findings of
the illustrated that there are a causality from the imports interactive variables to the
dependent variable in the long run, and found no causality in the short run.

Key Words: ARDL, Bound test, causality, FDI, knowledge spillover.
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