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Study of the relationship of economic growth to unemployment rates -
Okun’s Law Test

A standard study of the economies of a sample of North African and Middle
Eastern countries (MENA) 1990-2019

Abstract:

This study examined the relationship of economic growth with
unemployment rates for a sample from the group of North African and Middle
Eastern countries (MENA) and its compatibility with Okun's Law test during the
period 1990-2019, as a test of the linearity of this relationship resulting from the
asymmetry in the impact of Economic growth rates based on unemployment
rates, which necessitates building a suitable standard model to explain this
economic phenomenon, by relying on Nonlinear Autoregressive Distributed Lag
(NARDL) was relied upon. After estimating the Nonlinear Unrestricted Error
Correction Model (NUECM), it was concluded that there is a significant
relationship. Negativity between economic growth and unemployment in all the
sample of the study countries - Algeria, Tunisia, Morocco, Sudan, Egypt, Iraq,
Jordan, Kuwait, Turkey, as well as the Zionist entity region - but the Okun
coefficient (Beta) calculations in all the sample showed that they do not match
what Okun's law came to him. As for the asymmetry tests in the short and long-
term relationships, as well as tests of Cointegration, the results varied between
acceptance and rejection of the null hypothesis - the existence of symmetric / the
existence of Cointegration - from one country to another

Keywords: Economic growth, unemployment, Okun's Law, (NARDL) Model
Asymmetry
(JEL) Classification: C01, C10
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CONSTANT 3.62 4.11 4.43 9.60 3.63
U(-1) | 0.07- U(-1) | 0.36- U1 | 035 U(-1) | 0.98- U(-1) | 0.20-
m G_N(-1) | 0.74- G_N(-1) | 0.34- G_N(-1) | 0.13- G_N(-1) | 1.08- G_N(-1) | 0.001-
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Adjusted R-squared 0.52 0.50 0.49 0.86 0.03
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Heteroskedasticity Test :
ARCH (1)
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Sample 1990 2019
Observations 30

Mean 14.98073
Median 15.21400
Maximum ~ 18.33400
Minimym ~ 12.38500
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Skewness  -0.108665
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Probability 0952458

75 100 125 150 175 200 225 250 275 300 325

iy

Series: U

Sample 1990 2019
Observafions 30

Mean 1853267
Median 16.45000
Maximum ~ 31.84000
Vinimum 9.620000
Sid. Dev. 7774428
Skewness  0.248373
Kurtosis 1.39779
Jarque-Bera 3521344
Probabity ~ 0.171929

Series: U

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

Sample 1990 2019
Observations 30

1032113
10.40500
1315400
7.950000
1.851812
0.205093
1.814217

1.967918
0373828

125 130 135

Eviews 12 gl e bolezs) LIl slas] e RN

140 145 150 155

106

Series: U

Sample 1990 2018
Observations 30

Mean 11.28840
Median 10.92000
Maximum 15.80000
Minimum 8910000
Std. Dev. 2148958
Skewness 0331584
Kurtosis 1.640892

Jarque-Bera
Probability

2858709
0.230463

160 165 170

Series: U

Sample 1990 2019
Observations 30

Mean 15.01330
Median 15.61250
Maximum 16.93500
Minimum 12.77300
Std. Dev. 1.580896
Skewness  -0.300874
Kurtosis 1335712
Jarque-Bera  3.942425
Probabiity ~ 0.139288




Ly B Jlods Oy el (63LaBY) godl Judud Liliam 1 ailasdi2 gocks

@rrsssnssnnnnnnnnnnnnnnnnnnnnnnnd |§='!.I_OJ| @ rrassnansnnnsnnnnnnnnnnnnnd

Series: G
Sample 1990 2019
Observations 30

Mean 3.850000
Median 3.700000
Maximum 8000000

Minimum ~ -1.900000
Std. Dev. 2113789
Skewness  -0.264617
Kurtosis 3387062

Jarque-Bera  0.537383
Probabilty  0.764379

Series: G
Sample 1990 2019
Observations 30

Mean 2773333
Median 3.100000
Maximum 7.200000
Minimum ~ -2.100000
Std. Dev. 2.020572
Skewness  -0.363619
Kurtosis 3448619

Jarque-Bera  0.912667

Probability  0.633602

Series: G
Sample 1990 2019
Observations 30

Mean 3850000
Median 3900000
Maximum 1240000
Minimum -5.400000
Std. Dev. 3501153

Skewness  -0.141310
Kurtosis 3876089

Jarque-Bera  1.059258
Probabiity ~ 0.588823

Eviews 12 gl e olezs) (Il slas] e RN

107

Probabilty  0.000000

Series: G
Sample 1990 2019
Observations 30

Mean 3276667
Median 4.450000
Maximum 10.90000
Minimum ~ -17.00000
Std. Dev. 5228218
Skewness  -2.002452
Kurtosis 8.616271

Jarque-Bera  58.47719

Series: G
Sample 1990 2019
Observations 30

Mean 3.850000
Median 3500000
Maximum 1240000
Minimum ~ -5.400000
Std. Dev. 3591153
Skewness  -0.141310
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Sample 1990 2019
Observations 30

Mean 14.60600
Median 14.25000
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Series: U

Sample 1990 2019
Observations 30

Mean 1429067
Median 1400000
Maimum 2500000
Minimum ~ 0.500000
Std. Dev.  0.703951
Skewness  0.378455
Kurtosis 1927867
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Dependent Variable: DU Dependent Variable: DU
Method: Stepwise Regression . Method: Stepwnse_ Regression e
Date: 02/13/21 Time: 19:31 gL Date: 0211 3{21 Time: 15:02 J-I‘Je-“
Sample (adjusted): 1992 2019 Sample (adjusted): 1992 2019
Included observations: 28 after adjustments e Included observations: 28 after adjustments
Number of always included regressors: 4 Number of always included regressors: 4
Number of search regressors: 11 Number of search regressors: 11
Selection method: Uni-directional Selection method: Uni-directional
Stopping criterion: p-value = 0.1 Stopping criterion: p-value = 0.1
Note: final equation sample is larger than stepwise sample (rejected Note: final equation sample is larger than stepwise sample (rejected
regressors contain missing values) regressors contain missing values)
Variable Coefficient Std. Error t-Statistic Prob.> Variable Coefficient Std. Error t-Statistic Prob.*
C 4.113602 1.788084 2.300564 0.0308 ¢ 3621555 2.857930 1.267240 0.2172
uen -0.360178 0118911  -3.028961  0.0060 UE1) -0.078431  0.086401 -0.907755  0.3730
G_P(-1) -0.375388 0111323 -3.372063  0.0026 G_PC1) 0800720 0162978 -4913053  0.0001
G _N¢1) -0.347473 0099994 -3.474935  0.0020 G_N(-1) -0.744319 0223780 -3.326126  0.0028
DG_N -0.537437 0.119577 -4.494492 0.0002 -
R-squared 0577792 Mean dependentvar -0.294679
Regquared 9.377274, |Mean dependerntyar 9.018571 Adjusted R-squared 0525016 S.D. dependentvar 2302101
Adjusted R-squared 0.503757 8.D. dependentvar 1.154967 S.E. of regression 1.586586 Akaike info criterion 3.892610
S.E. of regression 0.813611 Akaike info criterion 2585763 S' % d id 6’0 41416 Schwarz criterio 4'032925
Sum squared resid 15.22513 Schwarz criterion 2.823657 um _stu_lare resl : el n' >
Log likelihood -31.20068 Hannan-Quinn criter. 2.658489 Log likelihood -50.48654 Hannan-Quinn criter. 3.850791
v i F-statistic 10.94801 Durbin-Watson stat 1.789053
F-statistic 7.852206 Durbin-Watson stat 2.030810 o
Prob(F-statistic) 0.000383 Frobsstatistic) 0:000101
Dependent Variable: DU N
Method: Stepwise Regression aezen(?enl V\a;;abl;. DU p .
Date: 02/13/21 Time: 21:26 ethod: Stepwise Regression ,)!-AS‘
Sample (adjusted): 1993 2019 Date; 92113/21_Time. 20:50
Included observations: 27 after adjustments ple (adjusted): 19932018
Number of always included regressors: 4 s 27 after bt
Number of search regressors: 11 Number of always included regressors. 4
Selection method: Uni-directional of Sea""? gressors: 8
Stopping criterion: p-value = 0.1 Selection method: Uni-directional
Note: final equation sample is larger than stepwise sample (rejected Stopping criterion: p-value = 0.1
regressors contain missing values) 5 > %
Variable Coefficient Std. Error t-Statistic Prob.*
Variable Coefficient Std. Error t-Statistic Prob>
C 4.437100 1.167941 3.799079 0.0013
c 9.600028 1.233240 7.784396 0.0000 UE1) -0.350696 0.076178 -4.603658 0.0002
U-1) -0.984343 0.129374 -7.608510 0.0000 G_P(¢1) -0.154654 0.068405 -2260859  0.0364
G_P(-1) -0.821068 0.086108 -9.535286 0.0000 G_N(¢1) -0.130174 0.073367  -1.774293  0.0929
G_NG1) -1.080578 0116070  -9.309699  0.0000 DG_P(-2) 0.075438  0.028583 2639248  0.0167
DG_N -0.613639 0111784 -5.489488 0.0000 DG_N(-2) -0.078091 0024978 -3.126439 0.0058
DG_P(-1) 0.503931 0.135669 3.714406 0.0015 DG_P -0.064143 0.031000 -2.069159 0.0532
DG_N(-1) 0.336904 0.120971 2.785000 0.0118 DG_N -0.087461 0.050140  -1.744330 0.0982
DG_P(-2) 0.525991 0.130307 4.036553 0.0007 DU(-1) -0.272143 0.161954  -1.680367 0.1102
R-squared 0.800711 Mean dependent var 0.087889 R-squared 0.653230 Mean dependentvar -0.142556
Adjusted R-squared 0.864131 S.D. dependentvar 1.032170 Adjusted R-squared 0.499110 S.D. dependentvar 0.488054
S.E. of regression 0.380462 Akaike info criterion 1.146332 S.E. of regression 0.345414  Akaike info criterion 0.973054
Sum squared resid 2750271 Schwarz criterion 1.530284 Sum squared resid 2147591 Schwarz criterion 1.404999
Log likelihood -7.475485 Hannan-Quinn criter. 1.260501 Log likelihood -4.136223 Hannan-Quinn criter. 1101494
F-statistic 2462304 Durbin-Watson stat 2.229819 F-statistic 4.238447 Durbin-Watson stat 1.894639
_Prob(F-statistic) 0.000000 Prob(F-statistic) 0.005226

Dependent Variable: DU

Method: Stepwise Regression

Date: 0211321 Time: 21:49 Jh Ol gt
Sample (adjusted): 1994 2019

Included observations: 26 after adjustments

Number of always included regressors: 4

Number of search regressors: 11

S i : Uni-directional

Stopping criterion: p-value = 0.1

Variable Coefficient Std. Error t-Statistic  Prob.*
C 3634209 2541672  1.429850  0.1682

U¢-1) -0.209293 0151245 -1.383807  0.1817

G_P(-1) -0.016628 0020672 -0.804385  0.4306
G_N(1) 0.001099  0.023915  0.045947  0.9638

DU(-3) 0.393672 0208372  1.889271 0.0734

DU(-2) 0.348960 0206880  1.686773  0.1072
R-squared 0.231535 Mean dependentvar -0.116962
Adjusted R-squared 0.039419 S.D. dependentvar 0.431992
S.E. of regression 0.423392 Akaike info criterion 1.318139
Sum squared resid 3.585222 Schwarz criterion 1.608469
Log likelihood -11.13581 Hannan-Quinn criter. 1.401744
F-statistic 1.205182 Durbin-Watson stat 2113600

Prob(F-statistic) 0.342535
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Dependent Variable: DU Dependent Variable: DU

Method: Stepwise Regression . Method: Stepwise Regression

Date: 02/14/21 Time: 12:17 S Date: 02/14/21 Time: 11:58 A )!-“

Sample (adjusted): 1993 2019 Sample (adjusted): 1994 2019

Included observations: 27 after adjustments _ .- Included observations: 26 after adjustments —

Number of always included regressors: 4 Number of always included regressors: 4

Number of search regressors: 11 Number of search regressors: 11

Selection method: Uni-directional Selection method: Uni-directional

Stopping criterion: p-value = 0.1 Stopping criterion: p-value = 0.1

Note: final equation sample is larger than stepwise sample (rejected
regressors contain missing values)

Variable Coefficient Std. Error t-Statistic Prob.*

Variable Coefficient Std. Error t-Statistic Prob.* c 8.831716 2.303132 3.834656 0.0012

U1) -0.8916785 0.246340 -3.721624 0.0016

c 4.728783 1.853769 2550902 0.0186 G_P¢-1) 0.002496 0.015485 0161101 0.8738

U1 -0.343422 0.094991 -3.615322 0.0016 G_N¢-1) -0.004422 0.015568  -0.284036 0.7796

G_P(¢-1) -0.160581 0.073641 -2.180590 0.0407 DUE1) 0.492283 0.218699 2.250966 0.0371

G_N(1) -0.178650 0.072255 -2.472480 0.0220 DG_P(-1) 0.021496 0.013907 1.545701 0.1396

DG_P(¢-1) 0.374938 0.097900 3.829817 0.0010 DG_P(-3) -0.010859 0.006664 -1.629385 0.1206

DG_N(-2) 0.189754 0.057225 3.315939 0.0033 DU(2) 0462540  0.210263 2199815  0.0411

R-squared 0.659059 Mean dependentvar -0.169852 R-squared 0.567409 Mean dependentvar 0.049500

Adjusted R-squared 0577882 S.D. dependentvar 0.974343 Adjusted R-squared 0.399180 S.D. dependentvar 0.974149

S.E. of regression 0.633037 Akaike info criterion 2116553 S.E. of regression 0.755088 Akaike info criterion 2523695

Sum squared resid 8.415446 Schwarz criterion 2404517 Sum squared resid 10.26284 Schwarz criterion 2.910802

Log likelihood -22.57347 Hannan-Quinn criter. 2.202180 Log likelihood -24.80804 Hannan-Quinn criter. 2635168

F-statistic 8.118832 Durbin-Watson stat 1.883802 F-statistic 3.372826 Durbin-Watson stat 1.995696
Prob(F-statistic) 0.000215 Proh(F-statistic) 0.017680

Dependent Variable: DU

: Dependent Variable: DU
Date: 02114121 Time: 21:08 LS o Method: Stepwise Regression )
Sample (adjusted): 1993 2019 2 ‘)A Date: 02/1 4I_21 Time: 20:54 A’SS
Ir ions: 27 after adjt Sample (adjusted): 1994 2019

Number of always included regressors: 4 Included observations: 26 after adjustments

Number of search regressors: 11 Number of always included regressors: 4

Selection method: Uni-directional Number of search regressors: 11
Stopping criterion: p-value = 0.1 "

Note: final equation sample is larger than stepwise sample (rejected Slopping‘cmrilee':‘iggg ;’-lvalue =01
regressors contain missing values)
Variable Coefficient Std. Error t-Statistic Prob.* Variable Coefficient Std. Error t-Statistic Prob.*
c 0.133525 0.134377 0.993659 0.3343 c -2.610728 0.841639  -3.101958 0.0065
UE1) -0.596096 0147547  -4.040052 0.0009 UE1) -0.633884 0173818  -3.646837 0.0020
G_P¢1) 0101358 0.031636 3.203896 0.0052 G_P(-1) 0.019455 0.008945 2174838 0.0440
G_N¢1) 0.082362 0.029637 2.778995 0.0129 G_N(1) -0.005541 0.006067 _ -0.913222 0.3739
DG_P 0.062180 0.020070 3.098208 0.0065 DUG-1) 0.447936 0.190555 2.350699 0.0311
DUE1) 0.365415 0176557 2.069671 0.0540 DG_P 0.019567 0011786 1.660225 01152
DG_N -0.019877 0.012265 -1.620645 0.1235 DG_P(3) 0011988  0.005748 2085587 0.0524
DG_P(-1) -0.053947 0.021651  -2.491630 0.0233 DG_NC2) 0026708  0.013443 1986786 00633
DG_N(-2) -0.062319 0.024011  -2.595420 0.0189 — . 2 : 2
DG_NE1) -0.045077  0.027569 -1635048  0.1204 DO_NE3) 0016092 :0.007907" 2031332 00592
R-squared 0.587474 Mean dependentvar 0.052741 R-squared 0531807 Mean dependentvar 0.052500
Adjusted R-squared 0.369077 S.D. dependent var 0.224545 Adjusted R-squared 0.311481 S.D. dependentvar 0.228988
S.E. of regression 0.178358 Akaike info criterion -0.331935 S.E. of regression 0.190008 Akaike info criterion -0.216079
Sum squared resid 0.540795 Schwarz criterion 0.148005 Sum squared resid 0.613750 Schwarz criterion 0.219416
Log likelihood 14.48112 Hannan-Quinn criter. -0.189223 Log likelihood 11.80903 Hannan-Quinn criter. -0.090672
F-statistic 2689943 Durbin-Watson stat 2132061 F-statistic 2.413730 Durbin-Watson stat 2113533
Prob(F-statistic) 0.037743 Prob(F-statistic) 0.060339

Dependent Variable: DU

Method: Stepwise Regression . .

Date: 0214721 Time: 21:29 o sagal) sl
Sample (adjusted): 1994 2019 -
Included observations: 26 after adjustments
Number of always included regressors: 4
Number of search regressors: 11

Selection method: Uni-directional

Stopping criterion: p-value = 0.1

Variable Coefficient Std. Error t-Statistic Prob.>
C 1.734567 1.119009 1.550092 01376

U¢1) -0.171534 0.082305 -2.084111 0.0509

G_P(-1) -0.509937 0109038 -4.676704 0.0002
G_N(C1) -0.415392 0.094566  -4.392632 0.0003

DG_N -0.348740 0106078  -3.287577 0.0039

DG_P -0.222611 0117045 -1.901931 0.0725

DU{3) -0.239829 0127633  -1.879049 0.0757
R-squared 0619571 Mean dependentvar -0.338846
Adjusted R-squared 0.499435 S.D.dependentvar 1.042499
S.E. of regression 0.737574 Akaike info criterion 2.453903
Sum squared resid 10.33628 Schwarz criterion 2.792621
Log likelihood -24.90074 Hannan-Quinn criter. 2551442
F-statistic 5157268 Durbin-¥Watson stat 2.361620

Prob(F-statistic) 0.002680
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