4723 1 o oo | oslly LA slasy) 3 sKall A2 | 202301 3: 57 A4

At d Alyd Led & (s3LBY1 g0l o VLVl Sloghall Lo of S5 i
The Impact of Information and Communication Technology on Economic
Growth in Libya: An Econometric Study
() gl daala ¢ daabaad) aglally Sl A0S ¥ TG g galgd) lad (has

haronomran2@ gmail.com.

2023/07/ 31: yadt gy 2023/07/ 06 :Jgt gyb 2023 /05/ 13 :p%awtl gyt

bl il e LAty clogbed) Lagd i€ 53 i ) Allal) 2uhal) cio gadlal) : jasde
Aejsal) U] il SN Hlaaty) g 3se patind g .(2021-1990) 5 Pla WdARDL (i) o5 ¢
3sasr Q3 Jaadl G pdl) Jod o8 ey eyl ke (e jide JalSE ADLe dgag adey S paall (i
Lot amad 3 il ity o lyaiall 028 (e JalS3 A8e ECM ¢ LadY) maania 4\S4) )
Tosine (giae die (gt Undll mmat aa o g ) sk 3ilsil sl () sa5ell o) 5500
el 2a A il G (ol Jal) 8 355 ABle d5as aSh Lae Al 5Lal ek 431 LS %5
L A 0.2 DA Leapnaa’ 2 Cagon Ja) 5yl Gara gl Gl 1335 5.2 sl

el LBy (U Gl (i) ¢ ealaBY) galll LAy Claglrall Ll giS :dalidal) cilalsl)
uaiJEL

-

Abstract:

The current study's goal is to find out how information and communication technology
will affect Libya's economic growth over the coming years (1990-2021). The model
demonstrated that the value of F-statistic (56.3) for Model (3) is greater than the upper
limit at a significant level of 5%, which confirms the rejection of the null hypothesis that
there is no cointegration relationship between the variables. This model used the ARDL
autoregressive distributed delay model. Accept the alternative theory that these variables
are related by cointegration after conducting the investigation. The study, followed by
acceptance of the alternative hypothesis that these variables are related by cointegration.
Given that the error correction limit is significant at a significant level of 5% and it
appeared with a negative sign, which confirms the existence of an equilibrium
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relationship in the long term, any short-term shock will be corrected in about 0.2 years,

according to the results of the ECM error correction model.
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(0.79)
0.08
[0.43]
(0.67)
-0.01
[-0.07]
(0.94)
-0.04
[-0.19]
(0.85)

FTS GCF
1.00

0.21 1.00
[113] | -
(027) = -
0.45 014

[7.98] ¥ [1.84] *
(0.00) (0.08)
0.62 0.49
[4.22] ¥+ | [2.96] **
(0.00) (0.01)

GE

Note: *% * *indjcate significance ar 1%, 5% and 10% respectively.
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IUR MCS
1.00
0.86 1.00
[8.72] % |
(0.00) = -
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P-Py ADF &yluas| 3lasl (4) @3, Jgud! mli (e meaty (OgSudd Susgll yio sLasl -1
oo AalSia Ll 6 tLevel sgrudl e ASL ol paal) (any of e 0sSd! Julmtd cpaasid
3 MCS JUR paie £ Lidiwly 39 swslmily culing>g e gl ol 3929 ie slgu of (0) A,y
oo alSie Ll (ST - First difference Jo¥) 3,40l die ol yaall ppaz (58 (e oo)lasY) 3asl cns
Oly SN Gyall wie (Sl piie ¢f 3529 e u)lasY) uST J1soY aar G5 1 (0) Ayl

(1)1 (0) (o g sseiad) ol gl

O 98] 3o gl 5 5L | (4) o3, J9> ADF - PP Unit root test results

UNIT ROOT TEST TABLE (P — P)

At Level

EG FTS GCF GE IUR MCS
t-Statistic -19.31 -0.50 -3.32 -3.58 -0.14 -1.33
Intercept
Prob. 0.00 0.88 0.02 0.01 094 0.60
kekk rlO kk *k no nO
t-Statistic -19.49 -2.28 -3.47 -3.67 -1.90 -1.00
Intercept
Prob. 0.00 0.43 0.06 0.04 0.63 093
& Trend
*ekk nO * *k no nO
t-Statistic -8.34 1.84 -0.86 -0.50 117 -0.81
None Prob. 0.00 0.98 033 0.49 093 0.36
ok n0 n0 n0 n0 n0
At First Difference
d(EG) d(FTS) d(GCF) d(GE) d(IUR) d(MCS)
t-Statistic -31.50 -3.04 -10.53 -15.81 -5.61 -3.82
Intercept
Prob. 0.00 0.04 0.00 0.00 0.00 0.01
kkk k% kkk kkk kkok *%kk
t-Statistic -30.49 -2.89 -10.26 -15.67 -5.55 -3.97
Intercept
Prob. 0.00 0.18 0.00 0.00 0.00 0.02
& Trend
kkk nO kkk kkk *kkk k%
None t-Statistic -32.25 -3.02 -10.73 -15.61 -4.96 -3.86
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Prob. 0.00 0.00 0.00 0.00 0.00 0.00

At Level
EG FTS GCF GE IUR MCS
t-Statistic -6.06 -1.17 -3.40 -3.60 -0.11 -2.70
Intercept
Prob. 0.00 0.67 0.02 0.01 0.94 0.09
kekk nO *k *k no *
t-Statistic -5.93 -3.51 -3.99 -3.85 -1.91 -3.13
Intercept
Prob. 0.00 0.06 0.02 0.03 0.63 0.12
& Trend
*ekk * *k %k no nO
t-Statistic -8.40 1.42 -1.00 -0.83 1.46 -2.14
None Prob. 0.00 0.96 0.28 0.35 0.96 0.03
HoHk n0 n0 n0 n0 **
At First Difference
d(EG) d(FTS) d(GCF) d(GE) d(IUR) d(Mcs)
t-Statistic -5.22 -3.94 -6.19 -6.50 -5.60 -0.73
Intercept
Prob. 0.00 0.01 0.00 0.00 0.00 0.82
kkk kkk kkk kkk kkok nO
t-Statistic -5.08 -3.83 -6.08 -6.38 -5.54 -1.00
Intercept
Prob. 0.00 0.03 0.00 0.00 0.00 0.93
& Trend
kkk *kk kkk kkk *kkk nO
t-Statistic -5.36 -3.05 -6.31 -6.62 -4.83 -1.63
None Prob. 0.00 0.00 0.00 0.00 0.00 0.10
kkk skkk kkk kkk *kekk *
Critical Values At Level At First Difference
e — e —
%1 -3.7696 -4.4407 -2.6743 -3.7529 -4.4163 -2.6694
%5 -3.0049 -3.6329 -1.9572 -2.9981 -3.6220 -1.9564
%10 -2.6422 -3.2547 -1.6082 -2.6388 -3.2486 -1.6085

Note: *% *% *indicate significance ar 1%, 5% and 10% respectively.
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205) Skl G Jo Aigle i JalSS ABMe 3929 ) Las¥ ausmiad| ulbidll oglul -2
(Leted & @oLaiWl yaill e Sloglall Lz 31535 i

St e el 3 A Bglasd) Jraxs syl Slkie G9Ss sobe Al o3 o g
il ayad gl (lmaall o =¥ Aghs 233l 65 A8Me s929) wlasall o ildne JolSS 3929
¥ G ldatll sty Laalus| § Sldaddl go55 tuomy AST ol oy ilandis o ol
ool e A Legasd (o Aadd) Jases i Loy

LAY o slakl L 539185 3 5o L) @ dtaxlls daohydl J3lad e oY Ul e
Slaie Sl peezs @ Aol Judbadl e 7 30l caazel wad <(Lud @ gobatd ¥ gaill e
dejoll el wlfal Gl Hla=s¥ 48k cwasinl U8y g 3geill Autoregressive Distributed

Lags (ARDL).
(5) pd; Jou>
C.Jj.u fa‘.\m.wbﬂ.\:u‘)" Jolao puds &'LHARDL ¥laiYly oleglall Lo g 9SS 3 b.g.\.a.d
Led § goLiaid ¥l gl e
Independent variables Model (1) Model (2) Model (3)
Long run Coefficients:

0.19 0.86 0.74
JUR [0.42] [2.63] ** [5.4] **

0.37 0.3 4.2
FTs [2.27] ** [1.16] [41]

0.26 0.48 10.4
GCF [1.41] [1.25] [7.2] ***

-0.10 -0.11 -75
GE [-1.78] * [191] * [-3.81 ***

-0.01 -0.11 -0.10
McCs [-0.32] [-5.3] *** [-7.8] ***

73.8 0.995

DUM2012
[3.14] ** [0.07]
112.7
DUM2013

[3.9] ***
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=221
DUM2015
[1.2]
49.04
DUM2018
[407] ***
1.59 -0.62 2.2
Constant
[0.34] [-0.08] [-0.196]
Error Correction Model:
-6.15 -3.33 -5.2
ECM (-1)
[-23.3] *+ [-12.6] *** [-14.5]
1
Observation 27 27 27
Lags selection (3,22,222 (3,2,2,20,2 (3,21,20,1)
F-Bounds rest (44.5) *** (13.5) *** (18) **
. 1]
R-squared %98.5 %98.4 %98.4
Adjusted R-squared %95 %95.5 %95
Fisher test (F-stat.) (29.2) ** (33.5) *** (31.6) ***
Durbin-Watson stat. 3.2 32 1.53
Breusch-Godfrey Serial Correlation LM Test: (173) *** (11.5) *** (4.3)
Heteroskedasticity Test: Breusch-Pagan-
(14.5) (11.06) (157)
Godfrey
Normality test: Jarque-Bera (1.6) (0.29) (2.7)
Ramsey RESET Test (1.7) (8.12) ** (1.98)
Bounds Critical Values 10% 5% 1%
1(0) 2,407 291 4134
(1) 3517 4193 5.761

Note: **% *% *ndjcate significance ar 1%, 5% and 10% respectively.
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ol pazell ST Lgins 1) 20LAYY «oleal] SLie oy o 5ied Tylas 2ol ylly Jlomilly I 2 3 90
eyl Jes
(b b man Model (3) 7 3 gl @5l Jul=tg
ol piie Layuwas %5 (g clund § $olaid¥ gaill § olpaadl (oo %95 sy z3geill o1 @
Z3saidl il g5
9699 A&3 Az ysg %1 Ligins S3iun is Goirs z3gadl O @
Byl unl pe Widte cely ziseddl 3 Al Sluell cdlball lla) of e
(Y I e I3 55 (Sasg bt byl s LassY)
EG,=p,+ B, IUR,+ B,GE,+ B;FTS, + B,MCS,+ BsGCF, + &,

(Erreur!llny a pas de texte répondant d ce style dans ce document.-2)

EG,=—2.2+0.74 IUR, + 4.2GE, + 10.4FTS, — 7.5MCS, —
0.12GCF, + ¢,

(Erreur!llny a pas de texte répondant a ce style dans ce document. -3)

tus eud O (La,k) Awlm] 28Me Wlia o By Ledaell Aol 5)LAY (o s @
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B g iy O] ] i AW (o dbeians Aad L5 (o] Aedalll el (g (%99 43 A oy %1
B30>90.74 5 53LadY! goidl 5Ly | 62558419
ol casldl 1AL o (a)k) Al A8Me cllia o) By Aclaall iz slIB LAY (o udy @
%1 Lginn Sgius dic 4.2 Aalall doyd als o cwé‘gdmww‘j(&ﬁ 100 &)
Saiay (s 100 JS) clth) sl w15Lal 3oL o) Zealall ells sy (%99 A3 &y

Ba>94.2 4 éJLaJEY\ gl S.JL.:} dl ALY buslgbusg
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Bu>910.2 5 gobatd¥l gaill 5aL5 ] (6355 519 8> g sluday Jlea¥! =l
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el bl ) 098l BLasy dwd 8oL o) dadall clls (nadg (%99 a5 Ao js W Aiginn
Bu>97.54 63Laid¥ gaill (ads J] (6355 B>y Bus g i el

Lol SRIAY G (Luse) de 28Me lia o) 5 Aedaeld AdLad) 3,LaY) (0 el
Sy i 0.1 Aalall dayd 35 cm Lnd 3 olad ¥ sailly ((ass 100 KI) alasl
100 ) alasall @glsdl 1A% 8oL5 o) dalall s (s (%99 4a5 Ay %1 Ligins
84>90.1 5 goLatd¥ gaill (ads (| 63558019809 ludey (pass

910 Jlg> 4G A po a5 Eos Agian pe (coldl) B Aelall )

Al ssgall J:;Y\ By d ;&}MW’@KA! dl EcM x| ] C.)}m él.b AL

ol 6 LS %5 Logine Saiun die Syina lhill mumims a> (¥ T lass (oY1 ighs 35l 2)l 4 g
5.2 lasdl mezesal ao Aagd iy S < daghall U2 § 45353 48Me 5929 uSh Law Al LAk
sy a5 B 0.2 IS Lmmamsad oy Bgae J2¥1 8008 daio (1 L8 1

Jolas> (e 4>yl Critical Value 4y 590ty disslang F Statistics sl b‘j.}j

lda ¢ Lo sy cnim yo piesd Slia LB (GHlune e pigs b Folasd o T)Jé_'qg «Pesaran et al. ()| Ly
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az| (pa 2ST Model (3) 2 7 3 50il) (56.3) Frstatistic 4aid 01 G3lad! Jgazl! (po Lasdlig

O Aie JalSTABMNe 5929 poay AN pall (o8 (a8, Uy Las 05 Lygins Sgiun wic (Y]

lpaaall sda G ide JolG A8Me s gy BN Jiadl (o580l Joud @3 (pag Aulyldl ol paie

cMalae puaas aay Lag izdgeidd] Baga (e Sl 2o sdd ol lasyl -3

ooleall SUie e Lasls g Jeloetll (§ Bosserad | ool ylams¥) ells 5as2 o ASTHI iudy ol ey

dalisell da s sl ol )lasy alasiuly elld g dlasill mbudl J) olaebd cllsy dalixll
1(6) Jouze! & A ol yLasU Ladg U3 g . Diagnostic Tests

Diagnostic Tests used in the study models G.S  god | yaide il &y Las | (6) pé J) Jou>

Diagnostic Tests

Tests used

Heteroskedasticity

Breusch —Pagan -Godfrey

Serial Correlation

Breusch-Godfrey LM test.

Normality Jarque-Bera

Function Form Ramsey RESET Test

Collinearity Variance Inflation Factors (VIF)
Breakpoint Chow test

Stability test CUSUM & CUSUM of Squares
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