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Abstract

This study aims to measure the impact of technological progress on economic growth in
North African countries through a measurement study that included four countries : Algeria ,
Egypt , Morocco and Tunisia during the period from 2009 to 2017 . And to reach our aim we
used pooled cross Time-series data (panel) and this based on independent variables :

Mobile data (mob) , Laptop data (tb) , internet data (net) , economic growth earning data,

(GE) as a dependent variable

It appears through the static analysis of the panel models that the pooled regression model
(PRM) is the appropriate , and this indicates that there are no individual differences among

the studied countries so it does not appear from a cross to a cross but it appears annually

While the dynamic analysis of the technological progress effect on Economic growth was
estimated by Panel Auto-Regressive Distributed Lag (ARDL)

The study have proven that there was statistical significance in all long run parameter and
error correction term (ECT) which was (negative and significant) unlike short run parameter

which was not statistically significant

this indicated a long-term balanced relationship between technological progress and economic
growth and the ability of the model to adapt in the long term through a regression coefficient
to balanced situation

While there is no such effect in the short run, because the countries under study are still
importing new technology and not exploiting technology in an ideal way
Key Words :

Economic Growth, technological progress, Panel Data, PRM ,pmg, Co-Integration, panel
ardl, And Causality.
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Al Cllaeal 2B g8 crreatl) z3gail o s Joi

3

tdal

o3

oY) P e Ll Glilaad S g8 el Zigaill o) dunjd Jed Sy

Adlgall sghadl) I g 5al) A1 Y anley breusch—pagan s Ftest
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. Xtreg ge net mob fix dsk tb

PRM, FEM, REM gai yai; 1 a8, 3alal

[=] Equation: UNTITLED ‘Workfiles MODIFED:Modifed',

Random-effects GL3 regression Humber of obs = 36 [ViewIProcIObjectl [PrintINameIFreezel [Estimate]ForecastIStatsIResids]
Group variable: id Humber of groups = D dent Variable: GE
ependent Variaole:
R-sq: Obs per group: Method: Panel Least Squares
within = 0.2077 min = g Date: 06/14/19 Time: 21:07
o : - Sample: 2009 2017
between = 0.9390 avg = 9.0 " P N .
1 - 0 2232 - . Periods included: 9
creratt =0 max = Cross-sections included: 4
Total panel (balanced) observations: 36
Wald chi2 (5) = 14.32
corrfu i, X) =0 (assumed) Fraob > chiz = 0.0137 Variable Coefficient Std. Error t-Statistic Prob.
MOoB -0.098482 0.026215 -3.756638 0.0007
ge Coef.  Std. Err. z x|z [95% Conf. Interval] MET 0.059658 0027212 2192317 0.0363
TB 0.065467 0.031623 2.070224 0.0471
net .0596578  .0272122 2,15 0.028 .0063228  .1129927 DsK 0.000375 0.001617 0.231758 D.8183
mob | -.0984819  .0262154  -3.76 0.000  -.1498632 -.04T1006 FIX -0.104902 0173097  -0.608030 0.5491
fix | -.104%018 .1730968  -0.61 0.544  -.4441652  .2343617 c 11.40792 2773351 4113408 0.0003
dsk .0003747 .0016166 0.23 0.817 -.0027938 .0035431
b 0654669 0316231 2.07 0.038 .0034868 1274471 R-squared 0.323153  Mean dependentvar 3.070407
Adjusted R-squared 0210345 S.D. dependentvar 1.425922
cons 11.40792 2.773351 4.11 0.000 5.972256 16.84359 . . N .
- S.E. ofregression 1.267110 Akaike info criterion 3462367
. 0 Sum squared resid 4816707 Schwarz criterion 3726287
Srone_u Log likelihood -56.32261 Hannan-Quinn criter. 3554482
sigma_e | 1.2978632 F-statistic 2.864622 Durbin-Watson stat 2.975764
rho 0 (fraction of variance due to u_i) Prob(F-statistic) 0.021333
Fixed-effects (within) regression Number of obs = 36 =) Equation: UNTITLED Workfile: MODIFED:Modifed\, = [ ]
Group variable: id Humber of groups = [VicwIProcIObject] [PrintINameIFreezc] [Estimate[ForecastIStatsIResids]
R-sq: Cbs per group: Dependent Variable: GE
within = 0.2470 min 9 Method: Panel Least Squares
between = 0.0704 avg = 9.0 Date: 06/14/19 Time: 21:08
overall = 0.1652 max = 9 Sample: 2009 2017
Periods included: 9
F(5,27) - 1.77 Cross-sections included: 4
corr(u_i, Xb) = —0.3806 Prob > F 0.1525 Total panel (balanced) observations: 26
Variable Coefficient Std. Error t-Statistic Prob.
&= Cosf.  sed. Exm B [85% Conf. Intesvall MoB -0.076652  0.031451 -2437169  0.0217
0144571 070867 0.20 0.840 1598641 1309499 NET -D.014457 0.070867 -0.204003 0.8399
net o N - ) o . TB 0.079916 0.034280 2.331287 0.0274
mob -.0766525  .0314514 -2.44 0.022 -.1411855 -.0121194 DSK _0.001973 0.002907 -0.578879 0.5030
fix .1313114 . 216378 0.61 0.548 -.3126595 5752823 FIx 0131311 0.216378 0606361 0.5490
dsk -.0019734  .0D29068 -0.68  0.503 -.0079376 . 0039909 c 10 98591 4 868362 2 965593 00323
tb .0789156  .0342796 2.33  0.027 0095797 .1502516
_cons 10.98591  4.B68362 2.26 0.032 .9968596 20.97497 Effects Specification
sigma_u .B5D013379 Cross-section fixed (dummy variables)
sigma e 1.2578654
rho .31355411  (fraction of variance due to u_i) R-squared 0.399694 Mean dependentvar 3.070407
Adjusted R-squared 0.221826 S.D. dependentvar 1.425922
F test that all u i=0: F(3, 27) = 1.15 Prob > F = 0.3478 S.E. of regression 1.257865 Akaike info criterion 3.509027
- Sum squared resid 4272009 Schwarz criterion 3.904907
Log likelihood -54 16249 Hannan-Quinn criter. 3.647200
F-statistic 2247136 Durbin-Watson stat 3.104305
Prob(F-statistic) 0.055335
. xtreg ge net mob fix dsk tb,re Dependant Variable: GE
Method: Panel EGLS (Period random effects)
Random-effects GLS regression Humber of obs - 36 g::_ﬁ:plusgggggzgfl?e' 2170
Group variable: id Number of groups = Periods included: 9
Cross-sections included: 4
R-3q: Obs per group: Total panel (balanced) cbservations: 36
within = 0.2077 min = Swamy and Arora estimator of component variances
between = 0.9390 avy = 2-0 Variable Coefficient Std. Error t-Statistic Prob.
overall = 0.3232 max =
MmoB -0.099418 0.026419 -3.763116 0.0007
Wald chi2 (5) 14.32 MNET 0.060232 0.027Z24Z 2.210965 0.0348
i x . a Prob o oniz 0 .0157 TB 0.066160 0.032148 2.058000 0.0484
cerziu_i, X) =0 (assuned) zob > ehiz : DsK 0.000375 0001632 0229995 0.8197
FIx -0.108463 0172917 -0.627254 0.5352
c 11.51055 2789624 4126203 0.0003
ge Coef.  Std. Err. z B>z [55% Conf. Interval]
Effects Specification
S.0D. Rho
net .0596578  .0272122 2.15 0.028 . 0063228 1129927
mob -.0984819 .0262154 -3.76 0.o000 -.1498632 -.0471006 Period random 0162579 001632
fix -.1049018  .1730968 -0.61 0.544 -.4441652 . 2343617 Idiosyncratic random 1.262744 0.9837
dsk .0003747  .0D16166 0.23  0.817 -.0027938 .0035431 — —
o 0654669  .0316231 2.07  0.038 .0034868 1274471 Weighted Statistics
_cons 11.40792  2.773351 4.11  0.000 5.972256 16.84359 R-squared 0.324822 Mean dependent var > 973410
Adjusted R-squared 0212059 S D dependent var 1419163
sigma u 0 S.E. of regression 1.2597325 SBum squared resid 47 60799
Eigﬂa_s 1.2578654 F-statistic e 2883910 Durbin-Watson stat 2976814
- ~ ~ ~ Prob(F-statistic) 0030498
rho [i} (fraction of variance dus to u_i)
Unweighted Statistics
R-squared 0323108 Mean dependent var 2 070407
Sum squared resid 48 17026 Durbin-Watson stat 2979637
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hausman fe, breush pagan, stationary, lag : 2 a8 @l

. hausman fe
— Coefficients —
(b) (8) (b-B) sqrt (diag (V_b-V_B))
fe . Difference 3.E.
net -.0144571 0596578 -.0741148 .0654341
mob -.0766525 -.0984819 0218294 .0173765
fix .1313114 -.1049018 2362132 .1298342
dsk -.0019734 0003747 -.002348 0024158
tk 0799156 0654669 .0144487 .0132314
b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreq
Test: Ho: difference in coefficients not systematic

cni2(5) = (b-B)'[(V_b-V_B)"{-1)] (b-B)
= 3.65

Probzchi2 = 0.6003

(V b-V B is not positive definite)

VAR Lag Order Selection Criteria
Endogenous variables: GE MOB NET TB
Exogenous variables: C

Date: 06108119 Time: 10:43

Sample: 2009 2017

Included observations:

4

Lag LogL

LR FPE AIC

SC HQ

-262.2984

[FE I N IR -]

-184.8937

NA 2701906 2385820 24.05d54 123.91029
-221.2827 96.60821 6503.795 20.10689 21.08860° 20.36734
-199.2358  27.56862° 4470.706" 19.60298* 2137006 20.07179
1314686 7393776 19.74114 22.29350 20.41831

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

——
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. xttestD
Breusch and Pagan Lagrangian multiplier test for random effects
ge[id,t] = Xb + u[id] + e[id,t]

Estimated results:

| Var sd = sgrt (Var)
ge 2.033254 1.425922
€ 1.582225 1.257863
u 0 1]

Test: Var(u) =0
chibar2 (01)
Prob > chibarz

0.00
1.0000

—t



kao, pedroni, hausman mg, pmg, DFE,sigmamore ,Ardl , causality, : 3 ad, Gslal)

. xteointtest pedroni ge net mob tb

Pedroni test for cointegration

Ho: No cointegration
Ha: All panels are cointegrated

Number of panels =
Number of periods =

Kao test for cointegration

Ho: No cointegration
Ha: A1l panels are cointegrated

Cointegrating vector: Same

Number of panels =
Number of periods =

Panel means: Incloded Kernel: Bartlett
Cointegrating vector: Panel specific Time trend: Not included Lags: 0.75 (Newey-West)
Panel means: Included Kernel: Bartlett AR parameter: Same fogmented lags: 1
Time trend: Not included Lags: 2.00 (Newey-West)
AR parameter: Panel specific Bugmented lags: 1 Statistic p-value
c Modified Dickey-Fuller t -5.3913 0.0000
Statistic p-value v
Dickey-Fuller ¢t -10.3704 0.0000
. L Bugmented Dickey-Fuller t -2.3283 0.0099
Modified Phillips-Perron t 0.5988 0.1589 i . .
ohillips-P 21.0001 0.0000 Unadjusted modified Dickey-Fuller t -5.3913 0.0000
hillips-Perron t -21. .
P Unadjusted Dickey-Fuller t -10.3704 0.0000
Augmented Dickey-Fuller t -22.2505 0.0000
DFE mg pmg Monday May 1 03:45:54 2017 Page 1
s s s e (R)
N . /. / ¥ /
Dependent Variable: D(GE) = i = i T
Method: ARDL Statistics/Data Analysis
Date: 06/14/19 Time: 22:32
Sample: 2010 2017 pvcljjziif s;a;i ifs;\;:
Included observations: 32 T O m——
Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike info criterion (AIC) — Coefficients
Dynamic regressors (1 lag, automaticy: MOB NET TB (b) (8) (b-B) sqrt(diag{V_b-v_B))
Fixed regressors: ~ it Difterence ]
Mumber of models evalulated: 1 net .0243045 .0709521 -.0466476 2.04e+25
Selected Model: ARDL(1, 1, 1, 1) mob -.0669217  ~-.1920185 .1250968 1.67e+25
Mote: final equation sample is larger than selection sample tb 1696465 +1450118 = 075425 3-85e12¢
i — b = consistent under Ho and Ha; obtained from xtpmg
Wariable Coefficient Std. Error t-Statistic Prob.” = inconsistent under Ha, efficient under Ho; obtained from xtpmg
Long Run Equation Test: Ho: difference in coefficients not systematic
chi2(3) = (b-B)'[(V_b-V_B)"(-1)] (b-B)
MOB 0.042481 0.002329 18.24088 0.0000 = 0.00
MNET -0.064665 0.007221 -8.955519 0.0000 Prob>chi2 = 1.0000
B 0.057983 0.017456 3.321739 0.0040
2 . hausman mg DFE,sigmamore
Short Run Equation —— Coefficients
(b) (8) (b-8) sqrt (diag(V_b-V_B))
COINTEQOA -1.042742 0.213087 -4.893502 0.0001 i oEe Ditfezence 88
D(MoB) 0.050461 0.081596 0.819227 0.4240 net .0243045 .0575961 -.0332916 6.93e+25
D{MET) -0.061150 0.054514 -1.121740 02776 mob -.0669217  -.1153352 .0484135 5.67e+25
o(TB) -0.074336 0.051857 -1.433483 0.1699 tb 0696468 .0824821 -.0128353 1.21e+25
b = consistent under Ho and Ha; obtained from
Mean dependent var -0.055287 S5.D. dependentvar 2.052953 B = inconsistent under Ha, efficient under Ho; obtained from 3
S E. of regression 1.610436 Akaike info criterion 2 927991
Sum squared resid 44 08957 Schwarz criterion 3763737 Test: Ho: difference in coefficients not systematic
Log likelihood -33 70383 Hannan-Quinn criter 3219689 Chi2(3) = (b+B) ' [(V_b-V_8)* (-1)] (5-B)
= 0.00
*Mote: p-values and any subsequent tests do not account for model Prob>chi2 = 1.0000
selection.
3 . hausman pmg DFE,sigmamore
—— Coefficients ——
(b) (B) (b-B) sqrt(dxaq(v_h-v_ﬁ)l
Pairwise Granger Causality Tests pmg DEFE Difference LA
Date. 06/14/19 Time. 22.34 net 0709521 0575961 013356 088846
Sample: 20039 2017 mob | -.1920185  -.1153352 -.0766833 0761735
Lags: 1 tb .1450718 .0824821 .0625897 .0386624
Mull Hypothesis: Obs F-Statistic Prob. b = consistent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg
MOB does not Granger Cause GE 32 322877 0.0828 Test: Ho: difference in coefficients not systematic
GE does not Granger Cause MOB 0.09082 0.7653
chi2(3) = (b-B)'[(V_b-V_B)*(-1)] (b-B)
MET does not Granger Cause GE 32 0.01142 0.9156 reobsctitn i
GE does not Granger Cause NET 0.45292 0.5063 i :
TB does not Granger Cause GE 32 012307 072832
GE does not Granger Cause TB 0.67041 0.4196
MET does not Granger Cause MOB 32 10. 7827 0.0027
MOB does not Granger Cause MET 6.9E-06 0.9979
TB does not Granger Cause MOB 3z 0.563209 0.4594
MOB does not Granger Cause TB 0.63264 0.4329
TB does not Granger Cause MET 3z 087635 0.3569
MET does not Granger Cause TB 031241 0.58305
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The Prize in Economic Sciences 2018
Ekonomipriset 2018

William D. Nordhaus Paul M. Romer

Born in Albuguerque, 1941 Born in Denver, 1955
Yale University, New Haven, USA NYU Stern School of Business,
New York, USA
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Congratulations
Paul Romer!

Winner of

2018 Nobel Prize
in Economics

Press Conference
NYU Stern School of Business
October 8th, 2018
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