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Abstract: This study aims to measure the impact of certain factors affecting the
unemployment rate in eighteen countries in the Middle East and North Africa
(MENA) region during the period (2000-2023), using static panel data models. The
study found that the best model for estimating the static panel data model, according
to the Robust Hausman test, is the Random Effects model. The Feasible Generalized
Least Squares (FGLS) method was employed to address standard econometric issues
related to autocorrelation, cross-sectional correlation, and heteroscedasticity. The
study's results indicated that the population growth rate and the economic growth rate
had a negative and statistically significant impact on the unemployment rate.
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Conversely, the inflation rate had a positive and statistically significant impact on the
unemployment rate. As for the government expenditure rate, it showed no statistically
significant effect on the unemployment rate.

Keywords: Determinants of Unemployment, MENA Countries, Static Panel Data
Models, FGLS.
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. xtgls UNEM POP INF DAB GDP , panels(correlated) corr(arl)
Cross-sectional time-series FGLS regression
Coefficients: generalized least squares

Panels: heteroskedastic with cross-sectional correlation
Correlation:  common AR(1) coefficient for all panels (0.8794)

Estimated covariances = 171 Number of obs = 432
Estimated autocorrelations = 1 Number of groups = 18
Estimated coefficients = 5 Time periods = 24
Wald chi2(4) = 175.87
Prob > chi2 = 0.0000
UNEM | Coefficient Std. err. z P>|z| [95% conf. interval
POP -.0350516 .0043173 -8.12 0.000 -.0435134 -.0265898
INF .0078158 .0010168 7.69 0.000 .0058229 .0098087
DAB -.0011395 .0006129 -1.86 0.063 -.0023409 .0000618
GDP -.0078481 .0011611 -6.76 0.000 -.0101237 -.0055724
_cons 9.850634 .1465738 67.21 0.000 9.563354 10.13791
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Variable Obs Mean Std. dev. Min Max
UNEM 432 9.817865 6.449628 1 29.77

POP 432 2.723932 2.690792 -10.92744  21.70634

INF 432 9.84184 22.7@8992 -28.76814  235.5154

DAB 432 12.09618 23.17786 -86.12995  228.9944

GDP 432 3.45836 8.128276 -56.33852  B86.82675

By JS 5135 Sl gl e Ashyl) il sl Sl 1(2) o3y gl

D @

Variable Mean Std. dev. Min Max Observations
UNEM overall 9.817865 6.449628 -1 29.77 N = 432
between 6.261709 -43375 22.00157 n = is8
within 2.116851 -1.5587 25.10e391 T = 24
POP overall 2.723932 2.690792 -10.92744 21.70034 N = 432
between 1.379173 .9745651 6.112665 n = 18
within 2.332326 -14.31618 18.31161 T = 24
INF overall 9.84104 22.70992 -28.76014 235.5154 N = 432
between 10.81652 1.289053 47.05432 n = 18
within 20.12429 -35.35115 198.3022 T = 24
DAB overall 12.09618 23.17786 -86.12995 228.9944 N = 432
between 9.683043 4.675913 46.39255 n = 18
within 21.17677 -94.26552 194.698 T = 24
GDP overall 3.45836 8.128276 -50.33852 86.82675 N = 432
between 1.415853 .5911818 2.649519 n = 18
el )| O pine Gy DI 22659 ) W35 okl T - 24
| UNEM POP INF DAB GDP
UNEM 1.0000
POP -©.3480 1.0000
INF ©.0917 -©.0970 1.0000
DAB ©.0654 ©.0278 ©.7949 1.0000
GDP -0.0984 ©.1633 -©.0e855 ©.1718 1.0000
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regress UNEM POP INF DAB GDP

Source SS df MS Number of obs = 432
F(4, 427) = 16.01
Model 2338.20097 4 584.550242 Prob > F = 0.0000
Residual 15590.407 427 36.5114918 R-squared = 0.1304
Adj R-squared = 0.1223
Total 17928.608 431 41.5976983 Root MSE = 6.0425
UNEM | Coefficient Std. err. t P>|t| [95% conf. interval]
POP -.826196 .1108753 -7.45 0.000 -1.044125 -.6082667
INF -.0123697 .0230037 -0.54 0.591 -.0575843 .032845
DAB .0336671 .0227142 1.48 0.139 -.0109785 .0783127
GDP -.0528617 .0393318 -1.34 0.180 -.1301698 .0244464
_cons 11.96567 .4508111 26.54 0.000 11.07958 12.85175
) O migd il il 1(2-4) W3y Gl
. xtreg UNEM POP INF DAB GDP, fe
Fixed-effects (within) regression Number of obs = 432
Group variable: id Number of groups = 18
R-squared: Obs per group:
Within = ©.e0161 min = 24
Between = ©.2354 avg = 24.0
Overall = 0.0380 max = 24
F(4,410) = 1.68
corr(u_i, Xb) = ©.1607 Prob > F = ©.1543
UNEM Coefficient Std. err. t P>|t] [95% conf. interval]
POP -.0598559 .9454831 -1.32 9.189 -.149265 .9295533
INF .0025246 .0084407 0.30 90.765 -.0140678 .019117
DAB -.0094975 .0082331 -1.15 9.249 -.0256818 .0066868
GDP -.0109429 .9141577 -0.77 9.440 -.0387737 .0168879
_cons 10.10879 .1723915 58.64 ©.000 9.769911 10.44767
sigma_u 6.2139172
sigma_e 2.1528429
rho .89283236 (fraction of variance due to u_i)
F test that all u_i=e: F(17, 410) = 173.75 Prob > F = ©0.0000
ilgial) gl 368 ps il 1(3—4) o3y el
. xtreg UNEM POP INF DAB GDP,re
Random-effects GLS regression Number of obs = 432
Group variable: id Number of groups = 18
R-squared: Obs per group:
Within = ©.0160 min = 24
Between = 0.2799071 suall (20 st ¢ 131 (B9l (2 3 drelr ¢ @ysLaBY) LisPaAR
Overall = 0.0465 max = 24
Wald chi2(4) = 7.00
e N . L e - e e
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Wooldridge test for autocorrelation in panel data
HO: no first-order autocorrelation
FC 1, 17) = 161.860
Prob > F = ©.0000

iglghall slasY pls O pue WSCie 8 Ca3SU jla! (2-5) o8y ol

Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model

HO: sigma(i)”"~2 = sigma~2 for all i
chi2 (18) = 2.3e+05
Prob>chi2 = O .00

M by Ui o azSI jlas|( 3-5) o8y gl

. xthrtest

Heteroskedasticity-robust Born and Breitung (2016) HR-test as postestimation
Panelvar: id

Timevar: year

Variable HR-stat p-value N maxT bz

Post Estimation T 1.72 0.085 T 18 24 + bz

Notes: Under HO, HR ~ N(©,1)
HO: No first-order serial correlation.
Ha: Some first order serial correlation.

il bl alSlie oo CaaSH jLast (4-5) o8y ol

Breusch-Pagan LM test of independence: chi2(153) = 641.516, Pr = ©.0000
Based on 24 complete observations

it gial) s acdal) aj gl oo b jLis! (6-5) o3y ol
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Tests for skewness and kurtosis Number of obs = 432
Replications = 50

(Replications based on 18 clusters in id)

Observed Bootstrap Normal-based
coefficient std. err. z P>|z]| [95% conf. interval]
Skewness_e 14.85076 15.62856 90.95 0.342 -15.78066 45.48218
Kurtosis_e 434.3112 179.9857 2.41 0.016 81.54569 787 .0766
Skewness_u 70.25153 67.27179 1.04 0.296 -61.59875 202.1018
Kurtosis_u -374.3703 623.3794 -0.60 0.548 -1596.172 847.431
Joint test for Normality on e: chi2(2) = 6.73 Prob > chi2 = ©.0346
Joint test for Normality on u: chi2(2) = 1.45 Prob > chi2 = ©.4840
Ti5dl Loyl (7-5) o3y gl
**%* REgression Specification Error Tests (RESET) - Model= (xtfe)
Ho: Model is Specified - Ha: Model is Misspecified

* Ramsey Specification ResetF Test

- Ramsey RESETF1l Test: Y= X Yh2 = 56.989 P-Vvalue > F(1, 427) ©.0000
- Ramsey RESETF2 Test: Y= X Yh2 Yh3 = 29.391 P-Value > F(2, 426) ©.0000
- Ramsey RESETF3 Test: Y= X Yh2 Yh3 Yh4 = 21.055 P-Value > F(3, 425) ©.0000

* pDeBenedictis-Giles Specification ResetL Test

- Debenedictis-Giles ResetlLl Test = 3.172 P-Value > F(2, 426) ©.0429
- Debenedictis-Giles ResetlL2 Test = 4.069 P-Value > F(4, 424) ©.0030
- Debenedictis-Giles ResetlL3 Test = 3.018 P-Value > F(6, 422) ©.0067

* DeBenedictis-Giles Specification ResetS Test

- Debenedictis-Giles ResetSl Test = 8.216 P-Value > F(2, 426) ©.0003
- Debenedictis-Giles ResetS2 Test = 8.818 P-Value > F(4, 424) ©.0000
- Debenedictis-Giles ResetS3 Test = 5.899 P-Value > F(6, 422) ©.0000
- White Functional Form Test E2= X X2 = 9.234 P-Value > Chi2(1) ©.0099

il gl B 350 domaseid) Sl 1(6) o3y el
Sially ol 350 Gy AUt ae G BLyY UKo oo asSd1 et (1-6) o35 3oll
Tests for the error component model:

UNEM[id,t] = Xb + u[id] + v[id,t]
v[id,t] = lambda v[id,(t-1)] + e[id,t]

Estimated results:

Vvar sd = sqgrt(var)
UNEM 41.5977 6.449628
e 4.634733 2.1528429
u 25.17023 5.0169944
Tests:
Random Effects, Two Sided:
ALM(Var(u)=e) = 2588.41 Pr>chi2(1) = ©.0000

Random Effects, One Sided:
ALM(Var(u)=e) = 50.88 Pr>N(©,1) = ©.0000

Serial Correlation:
ALM(lambda=©) = 19.05 Pr>chi2(1) = ©.0000

Joint Test:
LM(Var(u)=0,lambda=0) 2984.38 Pr>chi2(2) = ©.0000

il byl adlSCiw 0 e St (2-6) o3y gl

. xtcsd, friedman

Friedman's test of cross sectional independence =  28.371, Pr = 0.0408
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* pPanel Groupwise Heteroscedasticity Tests

Ho: Panel Homoscedasticity - Ha: Panel Groupwise Heteroscedasticity

- Lagrange Multiplier LM Test = 1.95e+04 P-Value > Chi2(17) ©.0000
- Likelihood Ratio LR Test = 299.2141 P-Value > Chi2(17) ©.0000
- Wald Test = 4.06e+06 P-Value > Chi2(18) ©.0000

i gl slas N andall wigdl oo B ja! (4-6) o3y ol

(running _xtsktest_calculations on estimation sample)

Bootstrap replications (5©)
} 1 } 2 } 3 a 5
T T T T T

.................................................. 50

Tests for skewness and kurtosis Number of obs = 432
Replications = 5@

(Replications based on 18 clusters in id)

Observed Bootstrap Normal-based

coefficient std. err. z P>|z]| [95% conf. interval]

Skewness_e 14.85076 14.66564 1.01 ©.311 -13.89336 43.59488
Kurtosis_e 434.3112 164.0931 2.65 ©.008 112.6945 755.9278
Skewness_u 70.25153 57.17286 1.23 ©.219 -41.80522 182.3083
Kurtosis_u -374.3703 537.5587 -0.70 ©.486 -1427.966 679.2255
Joint test for Normality on e: chi2(2) = 8.03 Prob > chi2 = ©.0180
Joint test for Normality on u: chi2(2) = 1.99 Prob > chi2 = ©.3688

Tl Lo g Hlast (5-6) o3y el

*** REgression Specification Error Tests (RESET) - Model= (xtre)

Ho: Model is Specified - Ha: Model is Misspecified

* Ramsey Specification ResetF Test

- Ramsey RESETF1 Test: Y= X Yh2 = 56.044 P-Value > F(1, 427) ©.0000
- Ramsey RESETF2 Test: Y= X Yh2 Yh3 = 30.569 P-Value > F(2, 426) 0.0000
- Ramsey RESETF3 Test: Y= X Yh2 Yh3 Yh4 = 22.050 P-Value > F(3, 425) 0.0000

* DeBenedictis-Giles Specification ResetL Test

- Debenedictis-Giles ResetlLl Test = 5.092 P-Value > F(2, 426) ©.0065
- Debenedictis-Giles ResetlL2 Test = 5.194 P-Value > F(4, 424) ©.0004
- Debenedictis-Giles ResetL3 Test = 4.393 P-Value > F(6, 422) ©.0003

* DeBenedictis-Giles Specification ResetS Test

- Debenedictis-Giles ResetS1 Test = 11.835 P-Value > F(2, 426) ©.0000
- Debenedictis-Giles ResetS2 Test = 10.683 P-Value > F(4, 424) ©.0000
- Debenedictis-Giles ResetS3 Test = 7.171 P-Value > F(6, 422) ©.0000
- White Functional Form Test: E2= X X2 = 9.033 P-Value > Chi2(1) 0.0109

il ghall NS 3989 Al 1S 398w AUl JLast (7)) W3y ol
. rhausman fe re ,reps(l50) cluster
boot?trap in progress

T 1 T 2 } = } < } =
.................................................. 50
(This bootstrap will approximately take another ©h. om:
.................................................. EN=-1=]
.................................................. 150

luster-Robust Hausman Test
based on 150 bootstrap repetitions)

e DL 20 31 (L sl 3 il £l A1 12 >

obtained from xtreg UNEM POP INF DAB GDP, re

Test: Ho = difference in coefficients not systemail
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