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Abstract:

This study aims to measure the impact of the digital economy on economic
growth in a selected Arab countries (Algeria, Tunisia, Morocco, Saudi Arabia,
UAE, and Qatar) during the period 2000-2024. Based on the following variables
: Gross Domestic Product (GDP) as a dependent variable, and indicators
representing the digital economy, namely internet use and mobile phones,
alongside human capital as independent variables, using panel data, and the
software programs EViews and Stata. A descriptive- analytical approach was
followed in the theoretical framework by reviewing various concepts related to
the study variables.Additionally, a quantitative approach was applied in the
empirical part using a static panel data model.

The econometric results revealed a negative impact of mobile phone
subscriptions (MOB) on economic growth, while internet use (INT) and
education level (EDU) has a positive impact on economic growth. On the other
hand, both inflation (INF), and foreign direct investment (FDI) did not show a
good impact on economic growth.

Keywords:

Digital Economy, Economic Growth, Digital Transformation, Internet, Arab
Countries.
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G, Al ZabaidV) ablad) Jidas 4 3l A Lda gl e laal) o

Al clelaay) : (Pl llaall
: (ASY bl (Overall) dyalad) iuagl s lasy) - (i

otaal s onlall Qalaall ) JEny) g8 duhall Glpaia ale Cluay o ) Caags
it (s3a 5 bl gy Aads Jsa Ads) 588 Clelan) s3a and LS ilaa ydll

» @lmall Cahai¥l 5 oluall Jaugiall Jie ddlias) Gupliall e 4o sene aye DA (s
ey o)A Ay 2 3 sad Culpaial B gl Clelian) (oaje i dulall oda b
ALiBY) s Adlaial) Gl (ailad e Al 3ylas glac) Cangs iy 5 EVeiws
Al 558 DA Al Jg0 b oY) sall 5 )l

Lalad) Aduagll clelaay) 1 (02) ad) Jgandl

GDPG MOB INT EDU INF FDI
Mean 4.068150 110.7678 51.25454 12.95195 3.234046 1.961818
Median 3.725078 117.7520 52.00000 12.99950 2.716813 1.540630
Maximum 26.17025 220.4120 100.0000 17.00000 15.05015 9.424734
Minimum -8.975126 0.278282 0.491706 6.670000 -4.863278 -1.685507
Std. Dev. 4.603587 55.99360 33.62855 1.875975 3.131949 1.928427
Skewness 1.164276 -0.230420 0.018658 | -0.309384 1.049331 1.258360
Kurtosis 8.268162 2.409296 1.642104 2.895698 4.960369 5.034653
Jarque-Bera 207.3480 3.508155 11.53296 2.460962 51.54641 65.46060
Probability 0.000000 0.173067 0.003131 0.292152 0.000000 0.000000
Sum 610.2224 16615.17 7688.182 1942.793 485.1070 294.2726
Sum Sq. Dev. 3157.759 467157.2 168501.0 524.3732 1461.557 554.1059
Observations 150 150 150 150 150 150

EViews 13 4y o syl 4l sae)

pdgalad) dda gl e baal) puds
a3l (GDPG) sobaid¥) saill Jaza Jawssia o)) dpiall cilelanll il ek

Y Aza @ Lale LD dgag e Ju L % 4.60 o) L..S,)L‘M 8l i) & % 4.06
il Qe % 26.17 (Maximum) syl (gpail) dadl) o) LS . duball 558 & sl
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Ssiua B duhyall el Lba gl Glelaal) Jidad 5 (aje il 3 A s adle
: (Betwene) lasgll o cplill 5 (Within) Slasgll Jalay ol
(Within/Betwene) Jild) 4dagll cislaay) : (03) ad; Jgand)

Variable | Mean Std. dev. Min Max | Observations
GDPG between | 1.668618 2.518249 7.282206 | n= 6
within | 4.342488 -8.529737 22.95619 | T= 25
MOB  between | 28.82912 78.74655 156.5972 | n= 6
within | 49.37648 -9.742528 188.6047 | T= 25
INT between | 15.76876 29.81054 72.02971 | n= 6
within | 30.36901 -8.550443 98.35211 | T= 25
EDU between | 1.142369 11.61153 14.00241 | n= 6
within | 1.557074 5.711664 17.14042 | T= 25
INF between | 1.107051 1.854982 4.597998 | n= 6
within | 2.963267 -4.755236 15.15819 | T= 25
FDI between | 1.007251 .8490085 3.41403 | n= 6
within | 1.693427 -1.937494 8.760186 | T= 25

Stata dapn Ao sl Al das) ¢
: (Within/Betwene) Jild) 4uduagll cilelaay) yawds
: (GDPG) (sabaidy) salll - (1
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s S S il e Jsall Jaha Jseaall canlel) aladiul sk of e L
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Covariance Analysis: Ordinary
Date: 03/23/26 Time: 23:25

Ll ) ddshaa (04) (iéJ Jgaall

Sample: 2000 2024
Included observations: 150

Correlation
t-Statistic
Probability GDPG MOB INT EDU INF FDI
GDPG 1.000000
MOB -0.150958  1.000000
-1.857776  -----
0.0652  -----
INT -0.225135 0.844798 1.000000
-2.811046  19.20709  -----
0.0056 0.0000 = -----
EDU -0.241590 0.369070 0.424495 1.000000
-3.028790 4.830985 5.703591 @ -----
0.0029 0.0000 0.0000  -----
INF 0.258179 0.045884 -0.076424 0.118049 1.000000
3.251099 0.558796 -0.932469 1.446246  -----
0.0014 0.5771 0.3526 0.1502 -----
FDI 0.349030 0.013154 -0.086004 -0.129366 0.120299 1.000000
4531091 0.160036 -1.050171 -1.587140 1.474200  -----
0.0000 0.8731 0.2954 0.1146 0.1426 -----

EViews 13 4y Ao eyl 4l sae)
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i 5 il daia Geai Al GHLEAY) (e degens shal gyspall e muay DU
Amgiall sty QLAY 628 ant LS, pafil) 483 e 5350 a8 duld JSUie B 45l
DU Ay gmaail) ClehaY ) a3 o 2Dl z3gall Hlas) A (e plsm, paiall Lulial
@l 5 ol Aflaas pladal dasls Alage pies 4dall Qlad¥) ela) Gl e 5,
Gyl Calaal
: (Wasterlund 20135) (wiladl) jlas) . 1

5 Zaall @hliayl w (Panal Data) alyshll culiball -3l A& Guiladll el ae
CilS 1Y) Lee gl ) Coangy i, Canlial) sl 2 3sail) laa) 08 Al 35ha
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( Wasterlund 2015) (udladl) jLad) = (05) a8 Jgaad)

Bootstrap test for slope heterogeneity

(Blomquist & Westerlund, 2015. Empirical Economics)

HQ: slope coefficients are homogenous

Delta BS p-value
-1.080 0.384
adj. -1.272 0.384

Bootstrap replications: 500
Block length: 5

Variables partialled out: constant

Stata iy Ao slieyl Ldlal) slas) (e

P oL il s
p(J9al) Apdapad) adalial) yili - 1
t dad of ) Wasterlund 2015 Gulall laal miti s

» Delta=-1.080 — p-value =0.384
> Adj= -1.272 — p-value = 0.384

5 Aptuall Ll iy 4 s 1)) 0.05 ge ST (p-value) ddlaay) asll o Ly
(MOB, INT,EDU,INF,FDI) cihib of @ Jsall G duslaie jlaady) clabea JUL

Al K DAY 5 Jgall e e dgling (GDPG) LBy sl e
= A _adA

adll o (A laad¥) cBlalee puiladl (Wasterlund 2015) jlaa) mibs s

@l gl 5 Alial) fpaiall G Al o e Jay 13 0.05 e ST AdlasY)

DBV e Ll o sl DAl 73l gl 4ieg duhall Jae Jsall Calide e gl
Al gdall JBY) s sl AL
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: oadaiall L) Lasl) . 2

Cua, Sl il 2 3la 8 degal) 20a0 ChLEAY) (o gadaial) Jalsy¥) ladl ey
O ol Gl lpary e A (Jsll) dpdaiall Cilasgl) il 1Y) Lae Gaaill ) Congy
Loy Gl Jie 48 jide loda 4o Wle AL o2 yedit 5, Ly Uailyi llia
cJsl G ol JlSall sy ) Jasill WLE o, dgallall
b ahlaal e alaeY) 1a et duhall Jae Jsall n adie Ll asa Al 3
LU e cadsll deadindl WA 5edl ouoge s .- Jalal) 13 SlaeV) e
ks 5 (Bias—corrected scaled LM) , (Breusch-Pagan LM) laa)  _aladdll
Dol Giua il oo (ladie
cJsdl) (s oadaie Lalii)) aag Y 1 (Hy) dpsdeall dpda i)
- Jsal) (s oadate Lalii)) a1 (Hy) dduaal) A il

el BLS ) 2 (06) ady Jsand

CBlalral) Breusch-Pagan LM Bias-corrected scaled LM G LEAY) A
Statistic Prob Statistic Prob

GDPG 101.4722 0.0000 15.66259 0.0000 b)) a9
MOB 327.9961 0.0000 57.02001 0.0000 b)) a2y
INT 339.3707 0.0000 59.09672 0.0000 b)) a2y
EDU 273.2818 0.0000 47.03059 0.0000 b)) a2y
INF 56.30227 0.0000 7.415727 0.0000 b)) a2y
FDI 38.09460 0.0009 4.091478 0.0000 b)) a9

EViews 13 4oy Ao slasyl Ll dlas) o
POLEA) Ul e
OY bl Jae il el dpiiall sl by ) ool gl
O adde s (Jsall (p akaie L)) asms e Ja 138y ¢ 0.05 (e Ji Alaa¥) 2l fres
Elly S Jeal) clylaa) e alae) n gty lae ADEY) Gz 3883 Y byl
Adigise 5 A8y S il o Jpanl) Glaval bl Jalail) 8 Sl @il 25a
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s A lanay) aplad) . 3

Cun, B bl 5 Asall) Judladl st & dpulad 35lad 4y iay) @llas) J<s
D) gl o L 5, gl e clsiall Aglasy) pailadll @ili e Gisdll ) Caags
Op DY) dpmi G, bl Jae Jsal) o s agas el akaddl LYl
Al e J5Y) dadl bl aladinl Jeag Lo a5, Al 23 o) Al aalial)
ciy ) (MOB, INT,EDU) cibiall Judlad S daadl cablaa) 1) esalll 23 Gl
& B @t aey Jb G4 Gl dall 5, Led AdSe Gt a2 ljlisy)
(GDPG,INF,FDI)  clysiall Judladl Lyl all 138 eV e 336 0 20l Judll
+ e AdSy Gy agas ChLEAY) Gy Al
P PPN AP LU |

daall chlial el das Jb Gliby & daphfidd S daldl ablod) Gl
A8 ey alyil g8 5, Gl Leany O Ryl phaliall Pliin) (aga S J5Y)
G ledays Al Jaall (e Ao sense Ay dic dald , Aol Lalad@yl Gl
Gl 5 A< adal)l Gleaall a3 L ASjEe Dol Glube 5 Al 5 Al
(Cross—Section  _akidl Lli¥) el Jl om Ladaddl Glaagll g 4dalad)
Ghlia) aadis 5, Aady ye Jo¥) dall @il &5 Jeay lee , Dependence)
il ALY Sigmy 8 lagead Eal) gl cluhall 8 auly JSE G Jall
O am, adl) ) LW, )l ol ol sailly dalal)
cAdafiye Ay Jeall Cp dgalaiiy) caldlall
': Pesaran (CIPS) Lai|

BYR{ N (CIPS) (Cross—Sectionall Augmented IPS) Pesaran L) aa
srbiall Ll Y) Alie dalladl sk 28 5, Qi cilily 8 45l SO el )lasl
zhd Ba Ge @l IPS Ll awss o )oYl 13 adiey , dbaal claasll G
Jalsall 5 loaall i LlEll e Ly, SUAY) z3sai 3 Glyriall Lahial) Cillas gial

ol sl b aanlSY) ity (el dgase « Panel ARDLz 3k &ualdl] Aualdll §pdalaall ¢ s (s ya L

o leall Al led ia
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ady i) il apas o 45,08 Sadiy 54 5, duhall dae Glaagll o Jsall (s Al
L)) agas (e U 2y Pesaran jlas) a5, ahaliad) on (g6 Jalji agas 8 (Sa
sl e ailumd it 5 Glaagll Gy 2dade
c(Biiee e ALulull) 2l Jas ssag : (HO) 4jdal) 4l
+ (Bfie Aulidl) Baagl) jan dgagane 1 (HT) dlad) 4 il

S aall Liagl Aododl Sangll Jia HLaS) @ilti : (07) a8, Jsaad

Pesaran (CIPS) ,lis)

Jalsill daya | AN lad) GAD LLad) s 5iuall LA
L(D) | J oY) Level il
L(0) - - P=0.013 MOB
L(2) P =0.001 P=0.153 P =0.726 INT
L(2) P =0.001 P=0.129 P =0.201 EDU

Stata 4 Ao el Llal) das) (ha

bl Jaall A )Rl Ay it

O S8 Jall saagll i jlaaly Aalall Pesaran (CIPS) loa) xils s
Ade  Slue MOB e aa g 3, JelSll dajyn Cum (e dsilatie Caad Al & i
cL(2) Sl @A B Liiu) EDU g INT e cps 3, L(0) gl
p AN Jaal) epladl . 2

Y oCua, SO Jal) cblasy hoskd o lalaiel 3l bl Jal) clas) s
Dbyl ot Load 336y, Glasgl) G adaiall 3130 LalsyY) AlSie dadleey Jaid &S5
Aia3ll Judlud) W) e 8 ) (Structural Breaks) aulSuel) sl clyill asas
o dala@Y) claday), daabnd) Gyl |, ala@y) @l dagms dulall 5 Pl
) sam 8 el @l Jalas o 3 YY) s Al (S 5, daplall Gileaall

Al aaya « Panel ARDLz 3gals daldl) Lualdl) §yialaall ¢l ol ya b

58




2024 12000 0 8zl S Al Jollt jam B @olaBY) godl Jo B0 sl g WB Wl Ladl

G il daall bl camual 130 5, Anell Judlall Al ol Al il
o stnkl) Ll slaBy) 8 dagal) Eaall i)
: Karavias and Tzavalis (2014) _\aal

Jaall sl iyl e 2014 4wl Karavias and Tzavalis i) ey
aaly o 8 Cfalad ilSEe Aalleal jsh 28 5, S5l clly 8 3)haayh dalal) Gl
G AP A Glada g maw 2 5, BlSell Gl 5 ekl BLEY) L s,
A and ) dalal s, AT ) e e 5 AT ) Ay e alids i
dgie) byt Jadi Al luhall 8 Lagad SRV s aadiy 5, G IS )
p ol eyl e J3B ga cpabail c¥sad o calejl chngs Al sk
- (Biiee e Alulull) sasgll jas ssagt (Ho) Apjdall duidll
c (Bfie ALLdl) Baa gl jam deag ane 1 (Hy) dlad) dui il

AN Jaald Luiajh) Alleall Sangl) jda Lol gilii : (08) a8 Jgand)

Karavias and Tzavalis (2014) _Lii)

L(D) Jalsil) 4y 0 p value &) priall
(dallaiay) Lol
L(0) P=0.001 GDPG
L(2) P=0.01 INF
L(2) P=0.03 FDI

Stata 4 Ao el Lilal) dlas) (ha
b I ) A LR A el
Jsde of bl Jaally Aalall Karavias and Tzavalis s il ekl
iie e JS i e, P = 0.001 4l dads L(0) gsiual) b iius GDPG
- Al Al e PlalSie Legdl 1, L(2) (SEY A 2y FDI g INF
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: daDA

£955 Auhall Gl of ity , GBI Jall 5 S Qi) cohlial it G daglly
s V) aa Y gal 5, MOB 5 GDPG Uie L(0) (ssivall tic 3jfivee < piaia cpu
Cad uhall cyatia (s 4le 5, FDI, INF, EDU, INT  Jie S8 ) o)a)
- dalsill Ay Ca (e duailaia

;A s 5 gadaite Lol dgag a5 I lily o adias Auball o Ly
bl ) el jexiy ol G, il Ga JelSall el Gdlas) ) L)
O ) Ak Ag)ls ADle asmy e Gl Gl G B el eldad) Jalsal
- canslial) ) 2 3 gatl) aaa g Ayl < i
1 g adall Jalsal) eladl - 4

Sy s, dl) clly dias 3 Guldl dabd) aal e il JelSall cllaal o
s e 3T gy ld 5, Aia3l) Do) A hEin) (ailiad (e SEI day lgal] ¢ sall
Yo §fiue e Ghuiall ColS o 5 s, Aaball Ghsde G JaY) Ak 4l e
Gann Jishall saall o b dyati clpsiall oda o i @jidia JalS agag O, (gsianal
laany Cibaiall 25a 5 Age (55 JaY) Byl Clihady) of Cuny, iide )5 jlua
- sl s )
Jolill chlaal ) JEsYL mand 4phiiunl) moln gl JalSall Glayy D) a2
c bl Jae Jsall o 308 it adaie Ll agay Jh 8 duals, Gl
| I P A P INEY
: Durbin-Hausman (2008) L)

Sl diall e i) Jelsill @lylaal aaf Durbin-Hausman laa) s,
Jb A chia) g daY) Ak s ADle pas oo SN aadiy, Jill il
Aalai®yl luhall 8 35S aadiny 43 WS ciglan) Claagll g adaie L)) asg
LoVl cly dild) @bly & dal) gl clidlal) Jidad 3 4%y 4lig pe o Eigaal)
PO Glisadl e SLEAY) Sy, ekl

(bl 2230 « Panel ARDLz 3gai; daldd) dusaldl) §pialaall ¢ lsazay (g 3a
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bl G @lide JalS aag Y i(Hp) dpdall 4 Al
bl G @ idie JalSS aag 1(Hy) dlad) duia il

G Jaall djidal) Jalsill AN @il = (09) a8 Jgaal

Durbin—-Hausman (2008) _Ls)

i) Prop Jlaiay) o Laay)

aveg stat
AUl 5 dpiall dun il j=éy | P =0.001 111.3335 DHg
Ayide JalSt agag P =0.001 22.6904 DHp

Stata 4y Ao alaic¥l Adlall dlas) (e
! endtl)
Pl Gfanll piilas) 3gay @il Jelll Durbin-Hausman i)zl el
> DHg = 42.7344
> DHp = 21.9433
G 0 B8 a8 2 5 0.0000 g5l Legd ALl (Prob) Jlaay) ad of LS
JalSi a5 axe o pati Al HO dpiall ducajill (b)) ) o Lae s %5 dysind)
ailll e i ST DHp 3 DHY (e J< Gyl Z 08 o Ly 5, lysial) o o e
An)ls Ale gy e <l (b, Reject HIE seh ae ) dpsinall s5ise 2o dnjall
Al e G Jal) ALk
Aapal) gagal il ¢ SEY calhaal)
Chaiie Gp daY¥) Alsh Al Adle ap 5 @il JalSall culod) Aol ekl
Aphiin) pae ady Jushll Ja¥) b L e By a5 o Ju Lo 5, Al
5 Bl @bl Zila o Alage J) JENY) S ade 5, gl die Judlud) aliee
zis , ((Random Effects Model) (REM) asaaill jlaaiy¥) zased g dlalidll

) eyt
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(Random Effects a5l <l il zis 5 (Fixed Effects Model) (FEM)

- Auhyal) Glily Aegdal AaDle FSY) z3galll laal Caagy @lld 5 Model) (REM)

) ,iixy : (Pooled Regression Model) (PRM) 2iaill jlaaiy) zigai- 1
Gl apead Tl Dbl aren 48 05S5 Cua Jil by zilad dawl e z3gal
T b Al 5 Aiall) Claaliall mes ed iy Cuat aill HE (51 Jegn s el
5 Ailas) sany of Aga JS0 A0yl (atliadd) Hlae¥) cuer 33N (50 aaly Jad jlasd)
Glaagll G dals Gligp o Bajd hil dmy aae Al 8 L Lulie (35S daladial
- dashyall Jae

3l 235 138 : (Fixed Effects Model) (FEM) 45l cpilll zigad - 2
Al e ampall adaiall laaliad (g AT ) Basy (e pdalal) 5 Juall s el G
el 13 e gl Ggluly e cDlabeall o (el S Gy L gyl
Jb @lly z3sal e Jajll 5 @il sl Jid gd 1), Al il z3ly i
Sl & Ylexin) z3lall ST e s 5, gl pe Y1 Ajliay 2 dgalll joad Sy S
- Al Jill)

Juiy : (Random Effects Model) (REM) dilgdall cilil) zigai - 3
S e gl 513 5, Wt et culill o) oS 8 Slelall SV 53 23l
Oo gl a8 DU ) Aipla i, el 5 sl dalall (e JS A el
o e il G g diph g o (GLS) daarall (gyall Cilapyal diyla 4 il
Sl 3l Zasaill 1a by 5, (Within) 2@y Jaly sl (Between) il
5 ) LA & 5, Alany) dilua g s Al 8 AU 8l 23 s )l

. Hausman laa) alasiul sale a3l el i) 2 35a3 oy

04-030m ¢ iiles s (350 32 Bpe 0!
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D EOEL ziladl) o Alaliall - 4
: FEM 5 PRM (yn Alalid) . |

Al il z3gai 5 (PRM) xaandll jlaaiV) 7 dsah o Alialiall Ll Congy
On DL e g Ale J< Aaldll Ll pailadl) cul€ 1) e @il ) (FEM)
1) L, PRM 735 adii 555e e (aibadd) oy cuilS 138, duhall Jase <l piiall
s 5 (F) id slas) aadnnly 5 o FEM Ll coilil) 23 sas slaie) aad 3550 culS
P o) Gfam @l e

clyiall (s AL i & Juadl) g ageail] 2 3sail) 1(Hp) Aiual) 4 il
i) s A i  JuadY) g Al SR 23l ((Hy) A L8
FEM 5 PRM (. dlaaliall Lasl) i (10) a3 Jgaad)
Redundant Fixed Effects Tests
Equation: EQ(Q2

Test cross—section fixed effects

Effects Test Statistic d.f. Prob.
Cross—section F 5.442728 (5,127) 0.0001
Cross—section Chi-square 26.792954 5 0.0001

EViews 13 daap Ao slasyl Ll dlas) e
D _eaddl)
P =0.0001 Jlayl 4aé o ) Redundant Fixed Effects laal gzl i
Jsf 5 dpeal) il (ad) wby UL 5, %5 aaieall Lgiall (g5in o0 JE &
Clyriall Cp A i 8 Juad) g A il 23 ol 2 Al ALl G )
Gl L1, Zisall e g Al Jae Jsall als G jd chEl deay Sl ey
- emenill z 3 satll Jay Al 2 3se e alaie V) Can gy
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: REM 5 FEM (yn dlalial) -

Alald) J) JEy) &, caulie e (PRM) apeatl) jlaady) o e ST 2ey
ey clld 2y 5 (REM) alsiall clyilil) z3sa3 5 (FEM) Gl bl 2 35a3 oo
Ciuiially Adagipe Al Sl Cul€ 1)) L ddjee ) Caag 3 Hausman las)
P ol il e 6 s o, Y a) Al
Op Al s 8 Juadl) e Aldell @l Ziea 0 (HO) dpiall dua)dl
)yl
L lysiall G AR i & JuadY) e Al il 2 asall 2 (HT) Al duca i)

REM 5 FEM (p Alalial) JLa8) ilii : (11) ady Jgaal

Correlated Random Effects - Hausman Test
Equation: EQO03
Test cross-section random effects

Chi-Sq.
Test Summary Statistic  Chi-Sq. d.f. Prob.
Cross-section random 27.213642 5 0.0001

EViews 13 daay Ao slasyl Ldlal) dlas) e
: asenditl)
oo i a5 P = 0.0001 Juaa¥) deg of ) Hausman laal =il okl
Aol dpa @l Js dppeall Azl Gl o1 JElby , %5 el dyginall (g
5 bl Jae i) G A0 sl ) e A8l bl Z3ea of e
skl ) 3 Al BB 23 aldie] i 4dde

64



2024 12000 0 8zl S Al Jollt jam B @olaBY) godl Jo B0 sl g WB Wl Ladl

P Eigalll & _ 5
FEM 7z agals jadil) gilis : (12) @QJ Jgaad)

Dependent Variable: GDPG

Method: Panel Least Squares

Date: 05/02/26 Time: 10:47

Sample (adjusted): 2002 2024

Periods included: 23

Cross-sections included: 6

Total panel (balanced) observations: 138

Variable Coefficient Std. Error t-Statistic Prob.
MOB -0.032807 0.009035 -3.630940 0.0004
D2INT 0.004713 0.074771 0.063029 0.9498
D2EDU 1.713513 0.717826 2.387086 0.0185
D2INF 0.095986 0.088950 1.079111 0.2826
D2FDI -0.068320 0.144144 -0.473974 0.6363
C 8.016310 1.143976 7.007411 0.0000

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.225681 Mean dependent var 4.024430
Adjusted R-squared 0.164711 S.D. dependent var 4.723823
S.E. of regression 4.317297 Akaike info criterion 5.839490
Sum squared resid 2367.160 Schwarz criterion 6.072822
Log likelihood -391.9248 Hannan-Quinn criter. 5.934310
F-statistic 3.701515 Durbin-Watson stat 1.427259
Prob(F-statistic) 0.000226

EViews 13 4y o eyl 4dlal) slas)
:J\Aal‘g\ MJI:.A - 6

GDPGit = Bo + BIMOBit + B2INTit + B3EDUit + B4INFit + BSFDIit + €it
GDPGit =8.0163 — 0.0328MOB + 0.0047D2INT + 1.7135D2EDU + 0.0959D2INF —0.0683D2FDI

D endil)

Cailgd) i b 556 e (FEM) a3l el dlil) zhgas i il < jelil
Gsiaa 5 (INT) comly) alatind 1 a3, gola®y) sall) Je (MOB) Jsanll
DY) 5 (INF) aszaill e JS W, golia®y) salll e olay) <G (EDU) gl
Db L), galai®y) saill e a8l Lgd oS5 &l (FDI) il sl
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3l Jalae & o 8, JSS (gsina zasalll of e Yo ai8 (P = 0.0002)
U poaii Laaaill 8 5 o 3 gaill g Ay 5508 e Juy e % 22.5 aly sl
oY) cpm 31l Al g Al il
. g lsalll dpaddll) clady) : Gl qalhal)

Silasll Adead a3 Y, Bl bl i) z3sail) LR 5 onll) z3saill s aay
b lee o ) Lulu) (g all 2 3 satll pliin) (530 (o (33 La 2ay Y uslidl)
Gy Lo gl dpadiill CHERY) (e Ao gana ) ssalll i 13g] 5, (Slanl) il
Al & JSLaa oda Jichi 5, zasatll Adlu (e oSHI ) Cargs ) 5 dpual @l JSLEAL
5 Al gial) ¢ UndSU A all G el asms e et ) 5 e UadU 1A LalsyY)
I ALY L laaliall G e UadY) ool Calidy Lavie jedan ll ulil) (il e Al
e @il o WS, Alsiall Gfyaaiall o (g8 bl agag e Al el daanl) A
ChLEAY] daa Glaal Ll Gagdl) (e el Bl candall a5l daa 8
copadil) 5 Jalail 3l 2l e alaie ) AplSa) 5 dilan)
(Auto—Correlation) : 3igll SIA) Ly Lad) - 1

sl Juluiall Lalsyyl 5 (Auto—Correlation)  s)sll Al Jalgyy) Al
Avia) byl A Alsdall paiall 5)084l) dall Pl a2 a3 (Serial-Correlation)
SIS il ) aal Callay 1aag) Al dig Ayt 358 8 4l 3y0kal) dall o Aisms
D (sl 5 L)) gag aae o Pliia) sa 5, aall jlasiy) £ 8 dagall
Al =3l 8 dagal) dpapiinll el e e UadBU I LV las) aey
claalaal) o el e A edall o UadY) AL (e 3EaN) ) Cangs Gua
Sol Llaa) I AS e SN Iy Alae g cadSll flaa) sae Glllia aag
(DW) sl

205 pacda gl (o sudl daals ¢ oall) Sat®Y) b c208)]) 2ana (3)Ua
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DW jLas) : (13) a8, Jgasd)
Durbin-Watson stat 1.427259

D eaddd)

cnse 3 L) agag Jlia) o Ll jise Jaxs 138 2 ge 3as DW 4 o Lo
(Homoscedasticity) : cplall Guilad ase L34 2

i .a , (Hetroscedasticity) colall sl ews Lo of Uadll ouls Al

, oLl aels Jeay (Scedasticity) 5 ssluie je ey (Hetro) el ge s<5
o ) Jdan 3 Lulal) cluagdll sas) 5, (@sleie e i) Sl Ll
o @Al laugie o) @y =y 5, (Homoscedasticity) dglsiall ¢ Uiyl ols ls
e Al O 5, el e pe eSO (il gl 1oy VT g 8 slaiall cilaa Ll
Lol Gailas adey cany Loy ot bl
sed, Aol bl G dpasmll el sl e cplall puilas are Ladl) ey
il il Calide (g Al sdall eV cpli il e (Baal) ) Caagy

b Hloal leaal e cplill ulas pre A e il G)lid) sae s aag
Culy ,aal |, (Goldfeld—Quandt Test) «ulS-adinlea sl | (Park Test)
. (White Test)

(Multi Collineairty) : Jadll aasl) jl5s) - 3

, sabaidV) Ll aagl Cabise 8 Lol layenl e dalaidV) ol piall (el Jagy
LS g clyall 5 lalgll, cbabaall , SLeiay!, D), Aleadl , ol Jaoll
s G i mleayl hasy A A o, Gl s 8 med® g, oA )y
Al o 2214l Gk;l\ Loy ol 4 5, Lol Gsum " ldlaa) aie & pxiall
OsSl olaxiy Jy, Aliaal) Cibstial) 5 Ul juiall G jsane e LliY) Lgd Sy A
2@ Agiea) il paaiall

e

109u4‘4-u.h &E ‘.\;\J)j\ dasna é)\b 1
224 0a ¢l gy cud)ll dena
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3oms Jb 8 aobiind VO AaE) ye 5 Alliae Lgle Jasial) ciail) Jasy Lalsyyl s
Zasall i & Jeaall J8 cany A 5, Ayl el (e JS ST Jacd alyV1 12
- gl Cfyaial) G el Y1 dags ladl s el

Jalre Lganl (o axiall ol Ll V) e oSl Lgalasiinl Koy Gyl sac 2ag g

. (Klein Test) (DS jlial, clpaiall (g Jali V) 48 s, dali)Y!

“a o,

el o LYY Adsiaa @ (14) a8 Jgand)

GDPG MOB D2INT D2EDU D2INF D2FDI
GDPG 1 -0.1623888525668049 0.04794618769516739  0.1154413672416104  0.09351592890778069 -0.08521349881422635
MOB -0.1623888525668049 1 -0.06705259523201346 0.1615432158766608 -0.02637784965704737 0.06006234959616082
D2INT 0.04794618769516739 -0.06705259523201346 1 0.05638711245600128 0.04232965454657871 -0.2212914203349342
D2EDU 0.1154413672416104  0.1615432158766608 0.05638711245600128 1 -0.09022653130217769 -0.04607054102628142
D2INF 0.09351592890778069 -0.02637784965704737 0.04232965454657871 -0.09022653130217769 1 -0.2112579044811467
D2FDI -0.08521349881422635 0.06006234959616082 -0.2212914203349342 -0.04607054102628142 -0.2112579044811467 1

EViews 13 daay Ao slasyl Ll dlas) e

D eaddl)
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Kurtosis

Lt lIII
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Jarque-Bera
Probability
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Series: Standardized Residuals

Sample 2002 2024
Observations 138
Mean -
Median
Maximum
Minimum -
Std. Dev.

.II---I- - skewness

0 5 10

1.67e-16

0.075750
17.83790
10.52036
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GDPG I akial) ki) Jsoa : (1) by Galal

Cross-Section Dependence Test

Series: GDPG

Null hypothesis: No cross-section dependence
(correlation)

Sample: 2000 2024

Periods included: 25

Cross-sections included: 6

Total panel observations: 150

Note: non-zero cross-section means detected in data
Cross-section means were removed during
computation of correlations

Test Statistic d.f. Prob.
Breusch-Pagan LM 101.4722 15 0.0000
Pesaran scaled LM 15.78759 0.0000
Bias-corrected scaled LM 15.66259 0.0000
Pesaran CD 9.682003 0.0000

MOB 1 akiall LULY) Jsa : (2) ady salal

Cross-Section Dependence Test

Series: MOB

Null hypothesis: No cross-section dependence
(correlation)

Sample: 2000 2024

Periods included: 25

Cross-sections included: 6

Total panel observations: 150

Note: non-zero cross-section means detected in data
Cross-section means were removed during
computation of correlations

Test Statistic d.f. Prob.
Breusch-Pagan LM 327.9961 15 0.0000
Pesaran scaled LM 57.14501 0.0000
Bias-corrected scaled LM 57.02001 0.0000
Pesaran CD 18.07728 0.0000
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INT 2 adaial) Bald)y) Jgaa : (3) ady (galall

Cross-Section Dependence Test

Series: INT

Null hypothesis: No cross-section dependence
(correlation)

Sample: 2000 2024

Periods included: 25

Cross-sections included: 6

Total panel observations: 150

Note: non-zero cross-section means detected in data
Cross-section means were removed during
computation of correlations

Test Statistic d.f. Prob.
Breusch-Pagan LM 339.3707 15 0.0000
Pesaran scaled LM 59.22172 0.0000
Bias-corrected scaled LM 59.09672 0.0000
Pesaran CD 18.40783 0.0000

EDU 1 akial) bliy) Jooa @ (4) o) galal

Cross-Section Dependence Test

Series: EDU

Null hypothesis: No cross-section dependence
(correlation)

Sample: 2000 2024

Periods included: 25

Cross-sections included: 6

Total panel observations: 150

Note: non-zero cross-section means detected in data
Cross-section means were removed during
computation of correlations

Test Statistic d.f. Prob.
Breusch-Pagan LM 273.2818 15 0.0000
Pesaran scaled LM 47.15559 0.0000
Bias-corrected scaled LM 47.03059 0.0000
Pesaran CD 16.44499 0.0000
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Cross-Section Dependence Test

Series: INF

Null hypothesis: No cross-section dependence
(correlation)

Sample: 2000 2024

Periods included: 25

Cross-sections included: 6

Total panel observations: 150

Note: non-zero cross-section means detected in data
Cross-section means were removed during
computation of correlations

Test Statistic d.f. Prob.
Breusch-Pagan LM 56.30227 15 0.0000
Pesaran scaled LM 7.540727 0.0000
Bias-corrected scaled LM 7.415727 0.0000
Pesaran CD 4.789829 0.0000

FDI_ jaksial) BLiy) Joaa @ (6) o) Galal

Cross-Section Dependence Test

Series: FDI

Null hypothesis: No cross-section dependence
(correlation)

Sample: 2000 2024

Periods included: 25

Cross-sections included: 6

Total panel observations: 150

Note: non-zero cross-section means detected in data
Cross-section means were removed during
computation of correlations

Test Statistic d.f. Prob.
Breusch-Pagan LM 38.09460 15 0.0009
Pesaran scaled LM 4.216478 0.0000
Bias-corrected scaled LM 4.091478 0.0000
Pesaran CD 2.046375 0.0407
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Pesaran (CIPS) AUl Jall Lad)
Pesaran's CADF test for MOB : (7) a8, ;3alall
Cross—sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (6,25) Obs = 132
(Augmented by 2 lags (averag
t-bar cvl0 cves cvl Z[t-bar] P-value

-2.643 -2.210 -2.330 -2.570 -2 .230 0.013

Pesaran's CADF test for INT : (8) A&, saldll
Cross—sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (6,25) Obs = 132
(Augmented by 2 lags (average
t-bar cvl0 cvs cvl Z[t—-bar] P-value

-1.523 -2.210 -2.330 -2.570 0 .600 0.726

Pesaran's CADF test for dint : (9) A&, 3l
Cross—sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (6,24) Obs = 126
(Augmented by 2 lags (average
t-bar cvl0 cvs cvl Z[t-bar] P-value

-2.166 -2.210 -2.330 -2.570 -1.025 0.153
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Pesaran’s CADF test for dint2 : (10) a&; sl
Cross—sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (6,23) Obs = 120
(Augmented by 2 lags (average
t-bar cvl0 cvs cvl Z[t-bar] P-value

-3.854 -2.210 -2.330 -2.570 -5.289 0.000

Pesaran's CADF test for EDU : (11) a3 ;alall
Cross—sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant
t-bar test, N,T = (6,25) Obs = 132
(Augmented by 2 lags (average
t-bar cvl0 cvs cvl Z[t-bar] P-value
-2.092  -2.210 -2.330 -2.570 -0.837 0.201

Pesaran's CADF test for dedu : (12) &, ;salal)
Cross—sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant
t-bar test, N,T = (6,24) Obs = 126
(Augmented by 2 lags (average
t-bar cv10 cvS cvl Z[t-bar] P-value
-2.207  -2.210 -2.330 -2.570 -1.130 0.129
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Pesaran's CADF test for dedu2 : (13) A&, galall
Cross—sectional average in first period extracted and extreme t-values truncated

Deterministics chosen: constant

t-bar test, N,T = (6,23) Obs = 120
(Augmented by 2 lags (average
t-bar cvl0 cvs cvl Z[t-bar] P-value

-3.047 -2.210 -2.330 -2.570  -3.251  0.001

Karavias and Tzavalis (2014) &Gl Juad) L)
Karavias and Tzavalis (2014) panel unit root test for GDPG : (14) A&, ;saldl

HQ: All panel time series are unit root processes

H1: Some or all of the panel time series are stationary processes

Number of panels: 6 Avrge number of periods: 25.00
Number of breaks: 1 Bootstrap replications: 100
Cross—section dependence: No Linear time trend: No
Cross—section heteroskedasticity: No Normal errors: No

Statistic Bootstrap critical-value p-value

Result: the null is rejected
Estimated break date(s): 2012

Significance level of test: (05
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HQ: All panel time series are unit root processes

H1: Some or all of the panel time series are stationary processes

Number of panels: 6 Avrge number of periods: 25.00
Number of breaks: 1 Bootstrap replications: 100
Cross—section dependence: No Linear time trend: No
Cross—section heteroskedasticity: No Normal errors: No

Statistic  Bootstrap critical-value = p-value

minZ-statistic -6.1871 -2.4989 0.0100

Result: the null is rejected
Estimated break date(s): 2001

Significance level of test: (05
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HQ: All panel time series are unit root processes

H1: Some or all of the panel time series are stationary processes

Number of panels: 6 Avrge number of periods: 25.00
Number of breaks: 1 Bootstrap replications: 100
Cross—section dependence: No Linear time trend: No

Cross—section heteroskedasticity: No Normal errors: No

minZ—statistic -6.9784 -6.4866 0.0300

Result: the null is rejected
Estimated break date(s): 2010

Significance level of test: (05
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Westerlund (2008) Durbin-Hausman Panel Cointegration Tests : (17) &, (salall

HO: No cointegration
H1(DHg): Cointegration for at least some units

(H1(DHp): Cointegration for all units (common AR parameter

Panel dimensions: N= 6 T= 25
Number of regressors: K =

Estimated factors: F =

Kernel bandwidth: M= 2

.(Warning: Simulated moments are derived for K=1 (one regressor
.With K=5, z-values may not follow N(0,1) under HO

.Consider running separate bivariate tests

Test Avg.Stat E(.) HO Z-value P-value
DHg 111.3335 5.5464 42.7344 0.0000 Reject
DHp 22.6904 1.9980 21.9433 0.0000 Reject

-(Avg.Stat = average per-unit statistic (raw sum / N
-E(.) HO = expected value under HQ. Z = sqrt(N)*(Avg.Stat — E(.))/se

(Decision: Z-value vs Critical Values (right tail)

Test Z-value CV 10% CV 5% CV 1%
1.2816 1.6449 2.3263

DHg 42.7344 Reject Reject Reject
DHp 21.9433 Reject Reject Reject

-(Reject = Z-value > Critical Value (evidence of cointegration
-(Fail to reject HO (no evidence of cointegration = —-
Reference: Westerlund (2008), J. of Applied Econometrics, 23: 193-233
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Dependent Variable: GDPG

-

il

z 3l dlaaliall

Method: Panel Least Squares
Date: 05/01/26 Time: 01:06
Sample (adjusted): 2002 2024

Periods included: 23
Cross-sections included: 6

Total panel (balanced) observations: 138

Variable Coefficient  Std. Error  t-Statistic Prob.
MOB -0.016954 0.008064 -2.102430 0.0374
D2INT 0.012566 0.080714  0.155680 0.8765
D2EDU 1.318317 0.757464 1.740436 0.0841
D2INF 0.102084 0.096087  1.062417 0.2900
D2FDI -0.078901 0.155636 -0.506960 0.6130
C 6.112442 1.044860  5.850012 0.0000
R-squared 0.059760 Mean dependent var 4.024430
Adjusted R-squared 0.024145 S.D. dependent var 4.723823
S.E. of regression 4.666448 Akaike info criterion 5.961178
Sum squared resid 2874.397 Schwarz criterion 6.088450
Log likelihood -405.3213 Hannan-Quinn criter. 6.012898
F-statistic 1.677930 Durbin-Watson stat 1.166794

Prob(F-statistic) 0.144245
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(FEM) A5l ), 8l zigad paki : (19) a8 galal

Dependent Variable: GDPG

Method: Panel Least Squares

Date: 05/01/26 Time: 01:25

Sample (adjusted): 2002 2024

Periods included: 23

Cross-sections included: 6

Total panel (balanced) observations: 138

Variable Coefficient Std. Error t-Statistic Prob.
MOB -0.032807 0.009035 -3.630940 0.0004
D2INT 0.004713 0.074771 0.063029 0.9498
D2EDU 1.713513 0.717826 2.387086 0.0185
D2INF 0.095986 0.088950 1.079111 0.2826
D2FDI -0.068320 0.144144 -0.473974 0.6363
C 8.016310 1.143976 7.007411 0.0000
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.225681 Mean dependent var 4.024430
Adjusted R-squared 0.164711 S.D. dependent var 4.723823
S.E. of regression 4.317297 Akaike info criterion 5.839490
Sum squared resid 2367.160 Schwarz criterion 6.072822
Log likelihood -391.9248 Hannan-Quinn criter. 5.934310
F-statistic 3.701515 Durbin-Watson stat 1.427259
Prob(F-statistic) 0.000226
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Redundant Fixed Effects Tests
Equation: EQO02
Test cross-section fixed effects

Effects Test Statistic d.f. Prob.
Cross-section F 5.442728 (5,127) 0.0001
Cross-section Chi-square 26.792954 5 0.0001
Cross-section fixed effects test equation:

Dependent Variable: GDPG
Method: Panel Least Squares
Date: 05/01/26 Time: 00:10
Sample (adjusted): 2002 2024
Periods included: 23
Cross-sections included: 6
Total panel (balanced) observations: 138
Variable Coefficient Std. Error t-Statistic Prob.
MOB -0.016954 0.008064 -2.102430 0.0374
D2INT 0.012566 0.080714  0.155680 0.8765
D2EDU 1.318317 0.757464  1.740436 0.0841
D2INF 0.102084 0.096087  1.062417 0.2900
D2FDI -0.078901 0.155636 -0.506960 0.6130
C 6.112442 1.044860  5.850012 0.0000
R-squared 0.059760 Mean dependent var 4.024430
Adjusted R-squared 0.024145 S.D. dependent var 4.723823
S.E. of regression 4.666448 Akaike info criterion 5.961178
Sum squared resid 2874.397 Schwarz criterion 6.088450
Log likelihood -405.3213 Hannan-Quinn criter. 6.012898
F-statistic 1.677930 Durbin-Watson stat 1.166794
Prob(F-statistic) 0.144245
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GO

Dependent Variable: GDPG
Method: Panel EGLS (Cross-section random effects)
Date: 04/30/26 Time: 23:33

Sample (adjusted): 2002 2024

Periods included: 23

Cross-sections included: 6
Total panel (balanced) observations: 138
Swamy and Arora estimator of component variances

Variable Coefficient Std. Error t-Statistic Prob.
MOB -0.016954 0.007461 -2.272458 0.0247
D2INT 0.012566 0.074674 0.168271 0.8666
D2EDU 1.318317 0.700789 1.881189 0.0621
D2INF 0.102084 0.088898 1.148337 0.2529
D2FDI -0.078901 0.143991 -0.547959 0.5846
C 6.112442 0.966682 6.323117 0.0000
Effects Specification
Rho
Cross-section random 5.47E-07 0.0000
Idiosyncratic random 4.317297 1.0000
Weighted Statistics
R-squared 0.059760 Mean dependent var 4.024430
Adjusted R-squared 0.024145 S.D. dependent var 4.723823
S.E. of regression 4.666448 Sum squared resid 2874.397
F-statistic 1.677930 Durbin-Watson stat 1.166794
Prob(F-statistic) 0.144245
Unweighted Statistics
R-squared 0.059760 Mean dependent var 4.024430
Sum squared resid 2874.397 Durbin-Watson stat 1.166794
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Correlated Random Effects - Hausman Test
Equation: EQO3
Test cross-section random effects

Test Summary Chi-Sq. Statistic  Chi-Sq. d.f. Prob.
Cross-section random 27.213642 5 0.0001
Cross-section random effects test comparisons:

Variable Fixed Random Var(Diff.) Prob.
MOB -0.032807 -0.016954 0.000026 0.0019
D2INT 0.004713 0.012566 0.000014 0.0392
D2EDU 1.713513 1.318317 0.024169 0.0110
D2INF 0.095986 0.102084 0.000009 0.0448
D2FDI -0.068320 -0.078901 0.000044 0.1104
Cross-section random effects test equation:
Dependent Variable: GDPG
Method: Panel Least Squares
Date: 05/01/26 Time: 01:58
Sample (adjusted): 2002 2024
Periods included: 23
Cross-sections included: 6
Total panel (balanced) observations: 138
Variable Coefficient Std. Error t-Statistic Prob.
C 8.016310 1.143976 7.007411 0.0000
MOB -0.032807 0.009035 -3.630940 0.0004
D2INT 0.004713 0.074771 0.063029 0.9498
D2EDU 1.713513 0.717826 2.387086 0.0185
D2INF 0.095986 0.088950 1.079111 0.2826
D2FDI -0.068320 0.144144 -0.473974 0.6363
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.225681 Mean dependent var 4.024430
Adjusted R-squared 0.164711 S.D. dependent var 4.723823
S.E. of regression 4.317297 Akaike info criterion 5.839490
Sum squared resid 2367.160 Schwarz criterion 6.072822
Log likelihood -391.9248 Hannan-Quinn criter. 5.934310
F-statistic 3.701515 Durbin-Watson stat 1.427259
Prob(F-statistic) 0.000226
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