i L) Ldaljiasnt) 4 yihad) 4y ) ggandl

radal) Eadly llal) bl 55

7o e g $ Al il daa w Al :\.ula

sl agle g Ay slailly dgalat®y) o glal) 44l
LBy aglal) acid
ST e s3les Slllazs JLSanY Lok 35T
o) el 4ylndlly ,5LaBY pelal) Ol

UL AR PRA

wfé@é\:M\

(

-

djﬁ\ L“A’(“séhaﬁ\}\ Jﬂb J&e\ﬂ
(2016-2007)

~

J

1S5 o ot sls)
(a7 S o it Ol
@31y alas i Mg 8yl
did L) doxd
Iyfeg \QJ&A | — (e polows Sl ‘;Ajj,u ;a.w'
IS s B s A lons sl &3\ alas
Lowies I — i o Sewl oy s

2018/2017 :iaeld) &t



i L) Ldaljiasnt) 4 yihad) 4y ) ggandl

radal) Eadly llal) bl 55

7o e g $ Al il daa w Al :\.ula

sl agle g Ay slailly dgalat®y) o glal) 44l
LBy aglal) acid
ST e s3les Slllazs JLSanY Lok 35T
o) el 4ylndlly ,5LaBY pelal) Ol

UL AR PRA

wfé@é\:M\

(

-

djﬁ\ L“A’(“séhaﬁ\}\ Jﬂb J&e\ﬂ
(2016-2007)

~

J

1S5 o ot sls)
(a7 S o it Ol
@31y alas i Mg 8yl
did L) doxd
Iyfeg \QJ&A | — (e polows Sl ‘;Ajj,u ;a.w'
IS s B s A lons sl &3\ alas
Lowies I — i o Sewl oy s

2018/2017 :iaeld) &t



Sl g S

Gl i 35 W o pmle e 5 0Ll Ly Lo e Sl b e

P W dedd Lo )5:5.\31 ﬁ.\.ﬁ.’:j\j jg..iJ\ olyls wt " gn.w (P9 ")}:f.\.h SR ol V! L Y

Coedl W jlont Al 43,009 naig g
Buslons po L 4sdd o) plias (63197 Sl i Y LS

Crd) a5y Ot by ol B oal o IS el Sl ot



sl
o gl 2 gl s )
2N S Legs 30l mede e L
Sy gl Bl B e )
BNl 81y Y S J)

Olag) oy )



sldal
el il L Bl B 3575 ot )
P .. o 185 O o JNea gl g Slodl Aoy JI
T2 Gl gy il 0 )
T o B gy Bl Ay )
Sy G951 Bl B s J)
sBoNly )81y ol s JI

Syl Jag dJiall



Ol gl e
il O gaal
Dlbyeg S
Nl S gead! dadld
I Jghod! gl
11 KA oy
c—i Ll
21-1 S g alaBY) god dpdodadl g 4l SlysY 1 JeY1 Juadl
2 Aol
3 ks aylie eVl s3LasVl sl JoY) Conned!
3 $3lasVl godll ] ple ot 1 Jo¥) Claad!
6 DS aale: S
11 ol Sy ) A NSCa] Bkl B il Sl W) ol
11 Aalylll £ 5096 aakedl 25 Slalall 1 Jo¥1 Clladd!
18 AU 2l e 2B o) 5 S Cllaall
21 Jeadl) Lot
52-22 Sy $3LaBY! gadl p B b3 diled) Aulylll ¢ S fudll
23 g
24 | SeVly @olasVl sed) p W S (3 mesndl Sl g wa bl Ja¥1 Sond!
24 Ry ) (3 Al ) 1 JoY) ol
26 Aoyl (3 et olgsY g Gl
36 Sl Jhd adlag 30l puir SW) Eowd)
36 Ll ol il e+ Jah el




43

B s mdgadl i St Cllaodl

52 o)l Lo
55-53 a3\
- el g y3ladd!

GO




Jj\-\_znj\ U‘J'G'e
dxdal! O\j_.__.uj\ Jj.\?:j\ "3)
18 U aulyly gl diludl Sl ) @, (1.1 Jsudl
19 AU el ylg B V1 EE L) Ll oy 35 2 .1y Joud
37 Gydl i Bamgl) o Sl il (1 .2y Jgudl
39 oV Gl s sl i ol Lt 2.2y Jaud
41 iyl Ol Sral) LISl kao L) 3.2y Jeudl
41 kao jlast plasaal JoW) 23gedl BUI Ul dall WS e 4.2y Jeud
42 Kao Lz plascaly ) g3 U UL Srady oS L (5 .2y Jaidl
43 kao Ll slascnl Wl #3sil) BUI UL el LS e (6 .2y Joud
44 Bl Jol) 3 3LVl sl 3 SN 93 pdi il (1 .3y Jod
(2016-2007)
45 haussman L (2 .3y Joud
46 Aonall (rnall Sl bl 2y 3sad) s (3 .3) Jod
47 IV 350l pIg 2 )\is (1 .4y Jaadl
49 S o350l prIg e 2.4y Jsudl
50 I 3 gel) PIME 2l 3.4y Jsdl
B
dorial! Rpe] ISCadt oy

9 SV ol 2 g M 01




UA’LL&J\
10 coos awld anlys P e obaBY) sodl 3 SV 95 0L ) dwl)ll ods cdis

. (2016—2007) O bl &y g ULy e sVl ¢ dy e Jes

) ] sliawl ¢ (panel) aaball duad) fudld) Z3U plisaal @ Gubl s o=
g g 0 @alasVl gl g wl panes” logy eyl J&1 ol e 5 Cnai s AW RsLasY)
logpr S asll Gsi> wl~ logdrd shadly cxdl Je w52)l 3wl loginy syl

Al SlpriaS W Wy 0952 9 1OGPT dacdall 36k ils) ) ¢

SO Zgadl o8 w1 2352 OF U Panel 23U alold Ll mils o jLal

iyl

C3tasyl sl e S Y dlsb e B gy ) el o
) Jsall -Lalidal) cilalst)
Abstract:

This study aimed at showing the impact of innovation on economic growth
through a standard study of 10 Arab countries, based on annual data for the
period 2007-2016.

To achieve this goal, the time series models (panel) were used, based on the
following economic variables: per capita GDP logy as a dependent variable
representing economic growth, innovation index loginv, corporate spending on
research and development logdrd, protection of intellectual property rights
logpr, Natural resource revenues logpr and capital stock as independent
variables.

The results of the test between the Panel models indicated that the model of
fixed effects is the appropriate model for the study.

The study found a positive long-term relationship of innovation to
economic growth

Key words: innovation , economic growth , panel models. Arab countries
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pp-Fisher | ADF —Fisher | Im.pesaran | Breitungt- | LEVIN, LIN
chi - chi - square | and shin w- stat CHU T*
square stat
30.6088 35.2328 -1.27377 / -5.90785 Individual
0.0606) 0.0189) 0.1014, (0.0000, intercept LOGY
31.4563 51.2896 -2.55527 -2.10959 -18.2014 Individual
0.0494, (0.0494, (0.0053) 0.0174y (0.0000, intercept and
trend
20.2287 19.2427 / / 3.77133 None
(0.4437, 0.5061, 0.9999,
25.7650 19.3425 -0.06558 / -3.42783 Individual
0.1737, (0.4997, 0.4739) (0.0003) intercept INNOV
20.2909 21.2347 0.13591 -1.09579 -5.39402 Individual
0.4399) (0.3834 (0.5541, (0.1366) (0.0000, intercept and
trend
25.7220 16.6031 / / 0.02769 None
0.1752y (0.6786) 0.5110
17.6396 22.6597 -0.23411 / -3.62328 Individual
0.6111, (0.3058) (0.4075) 0.0001) intercept
16.6102 10.4177 0.88125 2.53373 -2.91083 Individual
0.5914, (0.9600 (0.8109 (0.9944, (0.0018, intercept and | LOGDRD
trend
29.8396 18.3284 / / 0.08801 None
0.0725y (0.5658) (0.5351,
34.5229 29.1487 -1.25286 / -4.07166 Individual
0.0228, (0.0849) 0.1051, (0.0000, intercept
30.0251 24.3289 -0.25428 0.04869 -3.66213 Individual LOGPR
0.0694 (0.2283) (0.3996 (0.5194, 0.0001) intercept and
trend
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9.84094 7.66358 / / 0.65721 None

0.9710y |  (0.9939, (0.7445,

46.5736 22.2158 -0.45076 / -2.58421 Individual

0.0007, |  0.3289, 0.3261, (0.0049, intercept

69.5009 16.3759 0.24314 -1.52995 -3.50977 Individual LOGRN

0.0000y | 0.6930, 0.5961, (0.0630y 0.0002, intercept and
trend

28.7087 30.0960 / / -2.61291 None

0.0937y | (0.0683, (0.0045)

116.799 60.6897 -3.69511 / -9.83852 Individual

0.0000y | 0.0000, 0.0001, (0.0000y intercept

67.0341 43.1503 -1.39952 -0.34084 -8.87696 Individual

©0.0000y | 0.0020, (0.0808, (0.3666) (0.0000y interceptand | LOGCM
trend

0.00389 0.36720 / / 17.8955 None

(1.0000y | (10000, (1.0000,
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pp-Fisher | ADF —Fisher | Im.pesaran | Breitung t- LEVIN,
chi - square | chi—square | and shin w- stat LIN CHU
stat T
89.0332 75.8738 -6.42070 / -16.0324 Individual
(0.0000y (0.0000y (0.0000y (0.0000 intercept LOGY
112.358 64.4590 -2.65478 -3.16942 -14.1402 Individual
(0.0000y (0.0000y (0.0040 (0.0008, (0.0000y intercept and
trend
123.179 120.038 / / -14.5918 None
0.0000, (0.0000y (0.0000y
89.8597 42.4712 -2.47700 / -6.46993 Individual
(0.0000y (0.0024, (0.0066 (0.0000y intercept LOGINNOV
71.7776 25.6263 -0.27375 -2.57669 -7.73223 Individual
(0.0000y (0.1785) (0.3921) (0.0050 (0.0000y intercept and
trend
136.456 89.9242 / / -10.3249 None
0.0000, (0.0000y (0.0000y
87.9419 56.9793 -3.95226 / -11.4791 Individual
(0.0000y (0.0000y (0.0000y (0.0000y intercept
79.1295 39.7795 -1.14927 -0.99999 -13.9673 Individual
(0.0000y (0.0053) (0.1252 (0.1587) (0.0000y interceptand | LOGDRD
trend
123.685 95.0785 / / -11.2392 None
0.0000, (0.0000y (0.0000y
38.8467 43.1453 -2.66029 / -6.24235 Individual
(0.0070y (0.0020y (0.0039 (0.0000y intercept LOGPR
50.9645 25.5074 -0.13457 -0.00966 -6.66650 Individual
0.0002) (0.1827, (0.4465) (0.4961) (0.0000y intercept and

trend
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100.885 87.6346 / / -10.3756 None
(0.0000, 0.0000y 0.0000y
112.855 41.5139 -2.41841 / -3.60792 Individual
(0.0000, 0.0032) 0.0078, 0.0002) intercept LOGRN
76.1545 24.3622 -0.09407 2.59182 -7.92946 Individual
(0.0000, 0.2269y 0.4625) 0.9952) 0.0000y | intercept and
trend
161.866 93.9112 / / -11.2756 None
(0.0000, 0.0000y 0.0000,
99.8361 86.9009 -11.1567 / -20.4089 Individual
(0.0000, 0.0000y 0.0000y (0.0000) intercept LOGCM
101.736 66.2363 -3.03569 -3.51718 -18.4940 Individual
(0.0000, 0.0000y 0.0012y 0.0002) 0.0000y | intercept and
trend
116.259 102.496 / / -13.4309 None
(0.0000) 0.0000) (0.0000)
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Kao Residual Cointegration Test

Series: LOGY LOGRM LOGPR LOGINY LOGDRD LOGCM
Date: 051818 Time: 04:59

Sample: 2007 2016

Included observations: 100

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

Lser-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

1-Statistic Prob.

ADF -2.922193 00017
Residual variance 0.001262
HAC variance 0.002732
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pdn BN pal) ai b b5 WLe (0.05) (e 30l aaidll OF (30 2y Joadt e oSl
JolSS Sl oF Jsdll LSle Iy ¢ Span LalSS sgmmsy A Al 20,40 Ly Sz oSS 59
i) Sl ol G i
S 3l & il ol et 12
: loginv jSay1 el Jo¥1 z35edt 1. 2
P sV Z3gel) BUI UL Srall IS Ll il mog (4.2) Jodd
kao L alusial Jo¥1 z3gel) B UL Saiadl oI jlast 1 4 .2)J gl

Kao Residual Cointegration Test

Series: LOGY LOGINY LOGRN LOGCM

Date: 0517118 Time: 11:30

Sample: 2007 2016

Included observations: 100

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

User-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.

ADF -2.836748 0.0023
Fesidual variance 0001264
HAC variance 0.002641
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kao Residual Cointegration Test

Series: LOGY LOGRN LOGCM LOGDRD

Date: 051718 Time: 12:08

Sample: 2007 2016

Included observations: 100

Mull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

Iser-specified lag length: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.

ADF -2 761938 0.0029
Residual variance 00275
HAC variance 0.002695
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Kao

a0 Residual Cointegration Test

Series: LOGY LOGRMN LOGCM LOGPR

Date: 05M17ME Time: 1214

Sample; 2007 2016

ncluded observations: 100

Yull Hypothesis: Mo cointegration

Trend assumption: Mo deterministic trend

Jzer-specified lag length: 1

Yewey-West automatic bandwidth selection and Bartlett kernel

-Statistic Prob.

ADF -2.981163 0.0014
Residual variance 0001271
HAC variance 0.002599
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7.664865 | 9.681425 | 2.72566526 C Jobas
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0.0107 0.3288 0.0000 student &l
0.035155 | —0.009599 | 0.495900 logrn e

0.0509 0.6112 0.0000 student 2t logrn
0.148315 | 0.016949 | 0.224801 logem utas
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(AW Jgd) (3 sl haussmian s\ psk adlgial) S0V £3sks i) UV 2358 Alolial
haussman = (8 248y Jguad)

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Test Summary Chi-5q. Statistic Chi-Sq. d.f. Prob.

Cross-section random 109.704692 5 0.0000
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Dependent YWariable: LOGY

Method: Panel EGLE (Cross-section weights)
Drate: 05116518 Time: 1927

Sample: 2007 2016

Pericods included: 10

Cross-sectlons Included: 710

Total panel (balanced) cbservations: 100

Linear estimation after one-step weighting matrix

Wariable Coefficient Std. Error t-Statistic Prob.
C 8.236914 0.2693281 2220925 0.0000
LGN -0.1578328 0.107599 -1.466919 0.1461
LOGDRD -0.048342 0.060217 -0.802798 0.4243
LOGPR 0095622 0.047563 2010422 0.0476
LiCHZS R -0.005448 o.011211 -0.425911 062832
LOGCM 0.124839 0.026025 4 76937 0.0000

Effects Specification

Cross-section fixed (dummy variables)

Weighted Statistics

R-squared 0.997833 Mean dependent var 14 55928
Adjusted R-squared 0.997476 S.0. dependent var 6607817
S.E. ofregression 0057893 Sum squared resid 0.284938
F-statistic 27¥95.099 Durbin-Watson stat 06173208
Prob(F-statistic) [ laladatalel

Unweighted Statistics

R-squared 0.9956288 Mean dependent var 9 774451
Sum sguared resid 0.388159 Durbin-Watson stat 0.367987
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Dependent Wariable: D{LOGSY)

Method: ARLL

Ddle. 05714018 Tirme. 1443

Sample: 2009 2016

Included observations: 80

Maximum dependeaent lags- 2 (Antomatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamicregressors (1 lag, automaticy LOGRMN LOGCM LOGIMY
Fixed regressaors: C

Mumber of models evalulated: 2

Selected Model: ARDLCZ, 71, 1, 1)

MHote: fimal eguation sample is larger than selection sample

Wariable Coefficient Std. Error t-Statistic Prob.*

Long Run Equation

LOGRM 0.345642 0.045584 7.582514 00000
LCnS1Z 06045715 D.0471554 T4 44029 o000
LS 213043535 0275000 FT.F2853050 00000

Short Run Equation
COINTEQOA -0 123767 0.062190 -1.990142 0.0540
CHLOGY(-1)) -0.225140 0.245450 -0.917255 0.3649
CHLOGRMY -0.022834 0.015102 -1.512025 0.1390
LI LM SIM B 1318261 1. 2465153 1.0 864 D29 00
O CHSIFWY -0.304495 0. 162750 -1.870595 00593
L -0.213429 D.009300 -2.209006 o.0z221
Mean dependaent var 0 oOn13218 S M dependeant var 0 nNasR184
S.E. of rearession 0.009354 Akaike info criterion -5.843978
Sum squared resid 0003237 Schwarz criterion -5 202721
Log likelinood 405 1989 Hannan-CQwuinn criter. -6 179731
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Dependent Variable: D{LCOHEY )

Method: ARDIL

Crate: OS1618  Time: 102710

Sample: 2000 2016

Included cbsarvations: 90

Maximum dependent lAags: 1 (Automatc selectonl

Model selection method: Akaike info criterion (AIC)
Crwwnamic regressors (1 lag, autematic): LOSZDRD LOCGRM Lo
Fived regressaors- (=

Purniier ol imodels evaluldaled. 1

Seclected Model: ARDL(T, 1, 1, 1)

Mote: fimal equation sample is larger than selaction samples

Wariable Coefficient Stdl. Crror t-Ctatistic MNrob.*

Long Run Equation

LOSDRD 1910641 0.9232142 2069717 00440
L ¥ S 1513365 288535 o A = P R L E B
LS 10358150 0. 429511 2. 411056 o.0199

Shord Run Foguation
COINTC IO -0.0412325 0024591 -1.67¥3592 0. 1000
(I B e o 0072281 00209985 -0.a05a985 0. 26986
CH OSSR 0006555 000571371 N1.07T4203 02882
DL OSSM ) 1.27¥5032 0260094 4. 909120 o.0000
_ -0.2229432 D.12s5259 -1.8132280 00761
Mean dependent war D.001487T S3.D. dependent var 0.0350221
S E. ofragression 00172032 Akaike info criterion 4. 792294
HUm souared resio 01 1112381014 SCNWATT Criterion -4 .47 rERAa
Loy likelibiood 292 9197 Hanmrmran—Cwainm criler. -4 239584

*rote: p-vahiies and Aany suhsaeqguent tests do ot accoont for modeal
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rsthod: AL
Liate: OS5 10 Lirme: Dge

samplo 2008 2016

Incviuded obsorvalions. 00

rMaxmun depaendsnt lags: 1 (Autonmatic ssleaction

r'|OCIe| =aslection methocl Akalke INTo criterion (AN

Mygrasarerice: rerggressassomes €7 bingg, snalorrrdiesy | C3OGPR | O3 T Or e
leed regreassors: C

rurmber of Mmodels evalulate d: ‘1

Sielaected Madeael” ArRC (1, 1, 71, 1}

Plole. lnal egualion sarmple is larger lhan seleclion sarmple

warlaolie ZToasefMoclent =td. Crror —Statistlc mrropo.*

Long Run Eguation
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Sum =quarsed re=sld L uchwalzcrlterlon -J.a49225
I cagy likexlibacocacd P4 4083 Hiaririan Covaivary corilesr 4 PFT11A/F
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Dependent Variable: LOGY

Method: Panel Least Squares

Date: 0515128 Time: 16:06

Sample: 2007 2016

Periods included: 10

Cross-sections included: 10

Total panel (balanced) observations: 100

Variable Coefficient Std. Error t-Statistic Prob..
C 2 726526 0.554052 4 921067 0.0000
LOGIMNY 0.644022 1.378564 0.4671649 0.6415
LOGDRD -2 281410 0.816618 -2 793729 0.0063
LOGPR 3408539 0460034 7409319 0.0000
LOGRM 0.495300 0.049865 9944328 0.0000
LOGCKM 0224801 0046779 4 805561 0.0000
R-squared 0.757362 Mean dependentvar 9. 774451
Adjusted R-squared 0.744455 S.D. dependentvar 1.027790
S.E. of regression 0.519562 Akaike info criterion 1.586464
Sum squared resid 25 37482 Schwarz criterion 174277 4
Laog likelinood -7 232321 Hannan-Quinn criter. 1.649726
F-statistic 58.68160 Durbin-Watzon stat 0.566571
Probi F-statistic) 0.000000
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Dependent Variable: LOGY

Method: Panel Least Squares

Date: 051518 Time: 16:08

Sample: 2007 2016

Feriods included: 10

Cross-sections included: 10

Total panel (balanced) observations: 100

Wariable Coefficient Std. Error t-Statistic Prob.
9 9681425 0.553824 17.48105 0.0000
LOGIMNY -0.086222 0202172 -0. 426478 0.6708
LOGDRD -0.121108 0114188 -1.060602 02919
LOGPR 0.090818 0.092459 0982252 0.3288
LOGRM -0.009599 0.018812 -0.510278 06112
LOGCHM 0.016949 0.040068 0423006 0.6734

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.995598 Mean dependentvar a9 774451
Adjusted R-squared 0.9956037 S.D. dependentvar 1.027790
S E. ofregression 00684701 Akaike info criterion -2 500599
Sum squared resid 0 355829 Schwarz criterion -2.1089823
Laog likelihood 140.0299 Hannan-Quinn criter. -2 342445
F-statistic 1778.3234 Durbin-Watson stat 04165826

Prob(F-statistic) 0.000000
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Dependent Variable: LOGY
Method: Panel EGLS (Cross-section random effects)
Date: 05/M15/M18 Time: 18:16

Sample: 2007 2016
FPeriods included: 10

Cross-sections included: 10
Total panel (balanced) observations: 100
Swamy and Arora estimator of component variances

Wariable Coefficient Std. Error t-Statistic Prob.
C 7.664865 0444689 AT 23647 0.0000
LOGIMWY -0.141858 0.201405 -0. 704347 0.4830
LOGDRD -0.093726 0.1132665 -0.824577 04117
LOGPR 0.237966 0.091333 2605473 00107
LOGRM 0.035155 0.017F7F 75 1.977814 0.0509
LOGCM 0.1483715 0.021890 4.650840 0.0000
Effects Specification
S.D. Rho
Cross-section random 0.225828 0.9241
ldiosyncratic random 0064701 00759
Weighted Statistics
R-squared 0108913 Mean dependent var 0881962
Adjusted R-squared 0061515 S.0. dependent var 0111591
=S.E. of regression 0108104 Sum squared resid 1.088537
F-statistic 2.297826 Durbin-Watson stat 0.168203
Prob(F-statistic) 0.051188
Unweighted Statistics
R-squared 0205732 Mean dependent var 9774451
Sum squared resid 8306363 Curbin-Watson stat 0002225




