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Abstract

This study aims to discuss the determinants of unemployment in Arab countries,
represented by (trade openness, real GDP, inflation, government expenditure, and
money supply) during the period (1990-2022). This period is considered very important
as it included many global economic crises and major political transformations that had
a significant impact on rising unemployment rates worldwide. A sample of six
countries was selected, namely (Algeria, Morocco, Tunisia, Jordan, Saudi Arabia,
Egypt). We examined this phenomenon from a theoretical perspective by presenting
various basic concepts related to unemployment and addressing the most important
economic schools that have focused on explaining this phenomenon, supported by an
empirical side where three models were used to estimate the relationship between
unemployment and economic variables. These models are the Pooled Regression
Model (PRM), the Fixed Effects Model (FEM), and the Random Effects Model (REM).
The study found that trade openness and government expenditure are the most
influential factors affecting unemployment levels in these countries.

Keywords: Unemployment - Pooled Regression - Fixed Effects Model - Random
Effects Model.
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> olsmodel <-1m(u ~ op + g + m, data=data)
> summary(olsmodel)

call:
Tm(formula = u ~ op + g + m, data = data)

Residuals: .
Min 1 Median 3Q Max
-5.5987 =2.1280 -0.5593 2.2893 9.7696

coefficients:
Estimate sStd. Error t value Pr(=|t]|)
(Intercept) 9.942e+00 7.403e-01 13.429 < 2e-16 ***

op 4.070e-02 8.198e-03 4.965 1.64e-06 ¥

g -6.372e-02 6.356e-03 -10.025 < 2e-16 ***

m 7.027e-05 5.663e-05 1.241 0.216

Signif. codes: 0 ‘***’ 0.001 *‘*¥*’ 0.01 *‘*’ 0.05 ‘.’ 0.1 * ' 1

Residual standard error: 2.907 on 173 degrees of freedom
Multiple R-squared: 0.4486, Adjusted R-squared: 0.4391
F-statistic: 46.92 on 3 and 173 DF, p-value: < 2.2e-16

FEM 400 o3l zigad jadi (2) @alall

> fixedrabah <- pIlm(u ~ op + g = m, data=data, index=c("country”, "year ), model="within"

> summary(fixedrabah) :
oneway (individual) effect within model

call:
pim(formula = u ~ op + g + m, data = data, model = "within",
index = c("country", “year™))

uUnbalanced Panel: n =6, T = 20-33, N = 177

rResiduals: ;
Min. 1st Qu. Median 3rd Qu. Max .
-3.58317 -1.48272 -0.19376 1.00798 8.17584

coefficients:
Estimate Std. Error t-value Pr(>|tl)
op =3.9794e-02 1.0918e-02 -3.6448 0.0003564 ***
g =-2.4713e-03 6.8371e-03 -0.3615 0.7182133
m =2,7721e-04 6,8654e-05 -4.0378 8.187e-05 “¢*

signif. codes: 0 ‘***' 0,001 *‘**' 0.01 *‘*' 0.05 '." 0.1 ' ' 1

Total Sum of sSquares: 754.25

rResidual sum of Squares: 640.11

R-Squared: 0.15133

Ad). R-Squared: 0.11092

F-statistic: 9.98549 on 3 and 168 DF, p-value: 4.3082e-06

> # Display the fixed effects (constants for each country)
> fixef(fixedrabah)

1 2 3 4 5 6
18.3779 12.4125 20.0226 14.0026 9.3018 19.1107
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>>randomrabah <= plm{u ~ op + g + m, datamdata, indexwc("country", "year"), model="random

> summary (randomrabah)
oneway (1nd1v1duu1) effect Random Effect Model
(Swamy-Arora's transformation)

call:
pim(formula = u ~ op + 9 +m data = data, model = “"random",
index = c("country”, "year"))

unbalanced Panel: n =6, T = 20-33, N = 177

Effects:

var std,dev share
idiosyncratic 3.810 1.952 0.722
individual 1.468 1.212 0.278

theta:
Min, 1st Qu. Median mean 3rd Qu. Max.
0.6611 0.7087 0.7300 0.7167 0.7300 0.7300
rResiduals: i
Min. 1st Qu. Median Mean 3rd Qu. Max.

-4.0137 -1.6107 -0.2928 -0.0116 1.3140 8§.4758

Coefficients: .
Estimate Std. Error z-value Pr(>|z|)
(Intercept) 1.398%e+01 1.0683e+00 13.0949 < 2.2e-16 *=*

op -1.8429e-02 1.0935e-02 -1.6853 0.091930 .

g -1.6343e-02 7.1423e-03 -2.2882 0.022127 *

m -1.8560e-04 6.8452e-05 -2.7114 0.006701 **
Signif. codes: O ****' 0,001 ***' 0,01 **' 0,05 ‘." 0.1 ' "1
Total Sum of Squares: 912.96

Residual Sum of Squares: 821.45

R-Squared: 0,10092

Ad] R-Squared: 0.085326
Chisq: 18.1047 on 3 DF, p-value: 0.00041852

FEM PRM (s Alaliall FL3a) :(4) galal

> # Testing for fixed effects, null: OLS better than fixed
> pFtest(fixedrabah, olsmodel)

F test for individual effects
data U~op+g+m

43,158, dfl = 5, df2 = 168, p-value < 2.2e-16
a1ternat1ve hypothesis: significant effects

REM g FEM ¢y Alaliall H olacgs Ll :(5) (galal

#RHEF#FEH#H///FIXED OR RANDOMY///////// /7 / /77777
###//////Hausman Test/////

phtest(fixedrabah, randomrabah)

VVYVVYV

Hausman Test

data: u ~ op + g + m
chisq = 354.71, df = 3, p-value < 2.2e-16
alternative hypothesis: one model 1s 1nconsistent
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> olsmodel <-TmCu ~ rgdp, data=data)
> summary (olsmodel)

call:
Im(formula = u ~ rgdp, data = data)
Residuals:

Min 1Q Median 3Q Max

-4.0865 -1.5921 -0.1896 1.5226 7.6779

Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) 14.642712 0.265503 55.15 <2e-16 *¥**
rgdp -0.018160 0.0011le6 -15.58 <2e-16 #¥*

signif. codes: 0 ‘#**’ 0,001 ‘**’ 0.01 ‘*’ 0.05 “.” 0.1 * " 1

Residual standard error: 2.52 on 175 degrees of freedom
Multiple R-squared: 0.5809, Adjusted R-squared: 0.5785
F-statistic: 242.6 on 1 and 175 DF, p-value: < 2.2e-16

FEM gigai jaiii :(7) Galal

> fixedrabah <- pIm(u ~ rgdp, data=data, index=c("country”, "year"), model="within")
> summary (fixedrabah) L
Oneway (individual) effect within Model

call:
pIm(formula = u ~ rgdp, data = data, model = "within", index = c("country",
"vear"))

Unbalanced Panel: n =6, T = 20-33, N = 177

Residuals:
Min. 1st Qu. Median 3rd Qu. Max .
-3.16116 -1.45979 -0.24957 0.89888 7.83347

coefficients:
Estimate Std. Error t-value Pr(>|t])
rgdp -0.0045617 0.0023246 -1.9623 0.05136 ,

Signif. codes: 0 ‘***' 0,001 '**' 0.01 **' 0.05 '.' 0.1 ' ' 1

Total sum of Squares: 754.25
Residual Sum of Squares: 737.55
R-Squared: 0.022149
Adj. R-Squared: -0.012363
F-statistic: 3.85068 on 1 and 170 DF, p-value: 0.051358
> # Display the fixed effects (constants for each country)
> fixef(fixedrabah)
1 2 3 B 5 6
13.3336 11.0544 15.2329 11.7120 7.8517 15.5425
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> randomrabah <- pIm(u ~ radp, data=data, index=c("country”, "year"), model="random")
> summary (randomrabah)
oneway (individual) effect Random Effect Model

(Swamy-Arora's transformation)

call:
pIm(formula = u ~ rgdp, data = data, model = "random", index = c("country",
llyear"))

Unbalanced Panel: n =6, T = 20-33, N = 177

effects:
o _var std.dev share
idiosyncratic 4.339 2.083 0.742
individual 1.512 1.229 0.258
theta:
Min. 1st Qu. Median  Mean 3rd Qu. Max.
0.6458 0.6951 0.7171 0.7034 0.7171 0.7171

Residuals: .
Min. 1st Qu. Median  Mean 3rd Qu. Max.
-3.3964 -1.5909 -0.3867 -0.0008 1.1678 7.7862

Coefficients:

Estimate Std. Error z-value Pr(>|z|)
(Intercept) 13.2622274 0.6389247 20.7571 < 2.2e-16
rgdp -0.0094963 0.0020199 -4.7013 2.585e-06 **

signif. codes: 0 ‘***’ 0,001 ‘%=’ 0.01 ‘*’ 0.05 ‘." 0.1 ' ' 1

"
W

W W

Total Sum of Squares: 928

Residual sum of Squares: 818.74

R-Squared: 0.11773

Adj. R-Squared: 0.11269

chisq: 22.1025 on 1 DF, p-value: 2.5848e-06

FEMPRM ¢y Alaliall yial F L3l 3(9) (galal

> # Testing for fixed effects, null: oLS better than fixed
> pFtest(fixedrabah, olsmodel)

F test for individual effects
data: u ~ rgdp

F =17.234, dfl = 5, df2 = 170, p-value = 8.884e-14
alternative hypothesis: significant effects
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#EHHFH#HH///FIXED OR RANDOM?///////// /7 /ST
###//////Hausman Test/////

phtest(fixedrabah, randomrabah)

VVVVY

Hausman Test

data: u ~ rgdp
chisq = 18.393, df = 1, p-value = 1.798e-05_
alternative hypothesis: one model 1s 1nconsistent

(Ml..gﬁ Z\é}l&) pdaill Jarag Alat) Jara oy Jaseal) gkﬂ\ ZAgalll jadi il

PRM gigai i :(11) Galal

> olsmodel <-Im(u ~ inf, data=data)
> summary(olsmodel)

call: _
Im(formula = u ~ 1nf, data = data)
Residuals:

Min 1@ Median 3Q Max

-7.4464 -3.1135 0.4347 2.8515 8.9449

Coefficients:

Estimate Std. Error t value pPr(>|t])
(Intercept) 10.98052 0.41249 26.620 <2e-16 ***
inf 0.15764 0.06106 2.582 0.0106 *

Signif. codes: 0 “***’ 0,001 ‘**’ 0.01 ‘*' 0.05 “.” 0.1 * "1

Residual standard error: 3.821 on 175 degrees of freedom
Multiple R-squared: 0.03669, Adjusted R-squared: 0.03119
F-statistic: 6.666 on 1 and 175 DF, p-value: 0.01064
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> summary(f1xedrabah)
oneway (individual) effect within Model

call:

pIlm(formula = u ~ inf, data = data, model = "within", index = c("country",
Hyearll))

uUnbalanced Panel: n =6, T = 20-33, N = 177

Residuals: .
Min. 1st Qu. Median 3rd Qu. Max.

-4.54962 -1.28436 -0.17674 1.16541 5.95135

coefficients:
Estimate Std. Error t-value Pr(z|t|)
inf 0,211191 0.038307 §5.5131 1,29e-07 #=*

signif. codes: 0 ‘#**' Q0,001 ‘**' 0,01 ‘*' 0,05 '.' 0.1 * " 1
Total Sum of Squares: 754.25

Residual Sum of Squares: 639.85

R-Squared: 0.15167

Adj. R-squared: 0.12173
F- stat1st1c 30.3941 on 1 and 170 DF, p-value: 1.2895e-07
>
>
> #® D1sp1ay the fixed effects (constants for each country)
> fixef(fixedrabah)
1 2 3 4 ) 6
11.3318 7.8181 14.2990 10.8120 5.3782 14.4423

> fixedrabah <- pIm(u ~ inf, data=data, index=c("country”, "year™), model="within",

REM gigai s :(13) Galal

> randomrabah <- pIm(u ~ inf, data=data, index=c("country", "year"), model="random")
> summary(randomrabah)
oneway (1nd1v1dua1) effect Random Effect Model

(swamy~Arora's transformation)

call:
p1m(f0rmu1;)s u ~ inf, data = data, model = "random", index = c("country",
“yearl(

Unbalanced Panel: n =6, T = 20-33, N = 177

Effects:

: var std.dev share
idiosyncratic 3.764 1.940 0.187
individual 16.325 4.040 0.813

theta:

Min. 1lst Qu. Median Mean 3rd Qu. Max.
0.8932 0.9096 0.9167 0.9122 0.9167 0.9167
Residuals: :

Min. 1lst Qu. Median Mean 3rd Qu. Max.

-4.5926 -1.4500 -0.1925 0.0016 1.1481 6.0247

Coefficients:
Estimate Std. Error z-value PpPr(>|z|)
(Intercept) 10.682159 1.661197 6.4304 1.273e-10
nf 0.210832 0.038112 §5.5318 3.169e-08

Signif. codes: 0 ‘***' 0,001 ‘**' 0.01 **' 0.05 *.' 0.1 * "1

Total Sum of Squares: 769.69

Residual Sum of Squares: 654.5

R-Squared: 0.14967

Adj. R-squared: 0.14481

Chisq: 30.6012 on 1 DF, p-value: 3.1689e-08

» »
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> # Testing for fixed effects, null: oLS better than fixed
> pFtest(fixedrabah, olsmodel)

F test for individual effects
data: u ~ inf

F =101.75, dfl = 5, df2 = 170, p-value < 2.2e-16
alternative hypothesis: significant effects

FEM JREM¢y o Alaliall H clawss JLid) :(15) Galal

> ########///FIXED OR RANDOMY////////////////////
i ###//////Hausman Test/////
i phtest(fixedrabah, randomrabah)
Hausman Test
data: u ~ 1inf

chisq = 0.008677, df = 1, p-value = 0.9258
alternative hypothesis: one model 1s 1nconsistent
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