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Abstract:

The study aims at identifying the determinants of unemployment (economic growth
rate, foreign direct investment, inflation rates and oil revenues) in the Algerian economy
during the period 1980-2017 using the ARDL model to determine the most influential
variables in the unemployment rate. Of which. The main results of this study are as
tollows

1. Unemployment and oil revenues are scattered and have no statistical significance.

2. There 1s a long-term relationship between economic growth and unemployment
with an explanatory speed of 15%.

3. Each increase in unemployment for the year (UNM,) -1 in one unit is oftset by a
decrease in unemployment for the current year by 45%.

4. The coefticient of determination is estimated at 0.80, ie, the study variables explain
80% of unemployment and the rest are interpreted by other variables.

5. There is no relationship between unemployment and foreign investment.

Key words: unemployment, inflation, economic growth, foreign direct. investment,

oil revenues.
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ARDL Cointegrating And Long Run Form

Dependent Variable: UNM

Selected Model: ARDL(7, 0, 8)
Date: 06/06/19 Time: 00:39

Sample: 1980 2017
Included observations: 30

Cointegrating Form

Variable Coefficient  Std. Error t-Statistic Prob.
D(UNM(-1)) -0.458958 0.214562 -2.139040 0.0537
D(UNM(-2)) -0.388067 0.220342 -1.761201 0.1036
D(UNM(-3)) -0.568558  0.229197 -2.480651 0.0289
D(UNM(-4)) -0.404027 0.222303 -1.817462 0.0942
D(UNM(-5)) -0.209083  0.247871 -0.843518 0.4154
D(UNM(-6)) -0.358673  0.208200 -1.722733 0.1106

D(BX) -0.000000 0.000000 -1.451759 0.1722

D(GDP) -0.172527  0.232465 -0.742164 0.4723
D(GDP(-1)) 0.749902 0.238564 3.143404 0.0085
D(GDP(-2)) 0.251925 0.279425 0.901584 0.3850
D(GDP(-3)) 0.329619 0.247568 1.331428 0.2078
D(GDP(-4)) 0.299599 0.217738 1.375964 0.1940
D(GDP(-5)) 0.121954 0.204315 0.596889 0.5617
D(GDP(-6)) 0.375526 0.207202 1.812366 0.0950
D(GDP(-7)) 0.270886 0.223072 1.214346 0.2480
CointEq(-1) -0.189196  0.084456 -2.240179 0.0448

Cointeq = UNM - (-0.0000*BX -15.1286*GDP + 64.1084 )
Long Run Coefficients

Variable Coefficient  Std. Error t-Statistic Prob.

BX -0.000000 0.000000 -1.300818 0.2177
GDP -15.128627 6.421682 -2.355867 0.0363
C 64.108392 18.353870 3.492909 0.0044

¢ ahizl olpadlly dlad) o) il n (0.189-) Wadl s 2o OF Jgd! IS a3

o bl s S g V) Bbsh B3 o o (f SY0kie sme 9 Adle padll ades GDP
15% joois 2z ja5 gy shall V1 U1 el J )

t LS sedd Ayl Ablall o S S el &y i) Aslaed)

UNM--0.458958* D (UNM (-1)) -0.388067* D (UNM (-2y) -0.568558*
DUNM(-3y) -0.404027* D(UNM(-4yy -0.209083* D(UNM -5y -0.358673*
DUNM(-6yy+ 0.00000* DBX) -0.172527* D GDP)y+ 0.749902
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D(GDP-1yy+ 0.251925*D(GDP-2y)+ 0.329619* D(GDP-3y+ 0.299599*

D(GDP(-4y+ 0.121954* DGDP(-5+ 0.375526 * DGDP(-6y)+ 0.270886*

( DGDP(-7y, -0.189196* UNM - (-0.0000*BX -15.1286*GDP + 64.1084,
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic3.002965 Prob. F(17,12)0.0292
Obs*R-squared24.29028 Prob. Chi-Square(17)0.1118
Scaled explained SS3.244912 Prob. Chi-Square(17)0.9999

Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 06/06/19 Time: 00:42
Sample: 1988 2017
Included observations: 30

Variable Coefficient  Std. Error t-Statistic Prob.
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C -3.919067 2.037714 -1.923267 0.0785
UNM(-1) -0.055836  0.156550 -0.356664 0.7275
UNM(-2) 0.392403 0.160088 2.451172 0.0305
UNM(-3) -0.151005 0.168782 -0.894675 0.3886
UNM(-4) -0.067356  0.159819 -0.421451 0.6809
UNM(-5) 0.147331 0.163864 0.899103 0.3863
UNM(-6) 0.076722 0.181561 0.422567 0.6801
UNM(-7) -0.222125 0.138769 -1.600681 0.1354

BX -9.02E-10  5.53E-10 -1.632199 0.1286

GDP 0.245253 0.154943 1.582864 0.1394
GDP(-1) 0.044823 0.149261 0.300300 0.7691
GDP(-2) -0.008512  0.159008 -0.053535 0.9582
GDP(-3) -0.126662  0.186242 -0.680090 0.5094
GDP(-4) 0.375341 0.165009 2.274669 0.0421
GDP(-5) 0.272993 0.145126 1.881071 0.0844
GDP(-6) 0.191682 0.136180 1.407562 0.1846
GDP(-7) -0.140355 0.138104 -1.016301 0.3295
GDP(-8) 0.503861 0.148682 3.388853 0.0054

R-squared0.809676 Mean dependent var1.397824
Adjusted R-squared0.540051 S.D. dependent var1.837192
S.E. of regression1.245975 Akaike info criterion3.561424
Sum squared resid18.62946 Schwarz criterion4.402142
Log likelihood-35.42136 Hannan-Quinn criter.3.830377
F-statistic3.002965 Durbin-Watson stat2.244744

Prob(F-statistic)0.029156

& HO Js 1 0.005 » ;8T 0.999 juis 2zt 4 chi- square 9358 alaxl O L
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Series. Residuals
24 Sample 1988 2017
= Observations 30
=d Mean -5.01e-16
Median 0.165038&
5 Maximum 2.309963
Minimum -2.421993
44 Std. Dev. 1.202508
Skewness -0.155581
34 Kurtosis 2669361
=9 Jarque-Bera 0.257266
14 Probability 0.879297
0
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root
At Level
UNM GOP INF
With Constantt-Statistic -0.6191 -2.3162 -3.6510
Prob. 0.8542 0.1724 0.0093
no no fa
With Constant & Trend t-Statistic -1.2900 -2.7189 -3.5739
Prob. 0.8749 0.2353 0.0465
n0 n0 *x
Without Constant &
Trend t-Statistic -0.6076 -1.4988 -2.7019
Prob. 0.4473 0.1236 0.0083
n0 n0 rxk
At First Difference
d(UNM) d(GOP) d(INF)
With Constantt-Statistic -5.0169 -5.4309 -6.8148
Prob. 0.0002 0.0001 0.0000
*k% *%% *%%
With Constant & Trend t-Statistic -5.2549 -5.3422 -6.7468
Prob. 0.0007 0.0006 0.0000

*k%k *k%k *k%k

Without Constant &
Trend t-Statistic -5.0715 -5.5000 -6.9222
Prob. 0.0000 0.0000 0.0000

*kk **%x **%x
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Dependent Variable: UNM
Method: ARDL
Date: 06/03/19 Time: 23:37
Sample (adjusted): 1987 2017
Included observations: 31 after adjustments
Maximum dependent lags: 8 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (8 lags, automatic): GOP INF
Fixed regressors: C
Number of models evalulated: 648
Selected Model: ARDL(6, 5, 7)
Note: final equation sample is larger than selection sample
Variable Coefficient Std. Error  t-Statistic Prob.*
UNM(-1) 0.649677 0.221839 2.928593 0.0151
UNM(-2) 0.278795 0.278886 0.999675 0.3410
UNM(-3) -0.674087 0.288590 -2.335790 0.0416
UNM(-4) 0.142406 0.262560 0.542374 0.5994
UNM(-5) 0.103104 0.264085 0.390419 0.7044
UNM(-6) 0.217260 0.196661 1.104741 0.2951
GOP -0.104720 0.183424 -0.570917  0.5807
GOP(-1) -0.051496 0.178289 -0.288834 0.7786
GOP(-2) -0.268259 0.158877 -1.688472  0.1222
GOP(-3) 0.327217 0.178701 1.831079 0.0970
GOP(-4) -0.517828 0.158699 -3.262945  0.0085
GOP(-5) 0.284857 0.205939 1.383213 0.1967
INF 0.071973 0.056610 1.271368 0.2324
INF(-1) -0.030970 0.051227 -0.604576  0.5589
INF(-2) 0.104838 0.052963 1.979456 0.0759
INF(-3) -0.042246 0.050711 -0.833064 0.4243
INF(-4) 0.164218 0.049146 3.341409 0.0075
INF(-5) -0.021715 0.054577 -0.397875  0.6991
INF(-6) -0.034386 0.038854 -0.885004 0.3969
INF(-7) 0.102405 0.041942 2.441584 0.0348
C 7.112555 7.007896 1.014934 0.3341
R-squared 0.983389 Mean dependent var 19.02784
Adjusted R-squared 0.950168 S.D. dependent var 7.520443
S.E. of regression 1.678791 Akaike info criterion 4.097461
Sum squared resid  28.18339 Schwarz criterion 5.068872
Log likelihood -42.51065 Hannan-Quinn criter.  4.414117
F-statistic 29.60127 Durbin-Watson stat 2.010270
Prob(F-statistic) 0.000002

*Note: p-values and any subsequent tests do not account for model

selection.
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ARDL Bounds Test

Date: 06/03/19 Time: 23:39
Sample: 1987 2017
Included observations: 31

Null Hypothesis: No long-run relationships exist

2SS

& piadl JalSal sgumddl ylas.3

Test Statistic Value K
F-statistic  1.498277 2
Critical Value Bounds
Significance 10 Bound 11 Bound

10% 3.17 4.14

5% 3.79 4.85

2.5% 4.41 5.52

1% 5.15 6.36

Test Equation:
Dependent Variable: D(UNM)
Method: Least Squares
Date: 06/03/19 Time: 23:39
Sample: 1987 2017
Included observations: 31

Variable Coefficient Std. Error t-Statistic Prob.
D(UNM(-1))  -0.112736 0.276465 -0.407778 0.6888
D(UNM(-2)) 0.015159 0.278064 0.054516 0.9572
D(UNM(-3))  -0.229908 0.271290 -0.847462  0.4092
D(UNM(-4))  -0.308056 0.258675 -1.190902 0.2511
D(UNM(-5))  0.062751 0.253308 0.247725 0.8075

D(GOP) -0.327575 0.229378 -1.428102 0.1725
D(GOP(-1)) -0.114705 0.228225 -0.502595 0.6221
D(GOP(-2)) -0.136232 0.206992 -0.658151  0.5198
D(GOP(-3)) 0.114182 0.171206 0.666926 0.5143
D(GOP(-4)) -0.164027 0.188491 -0.870210  0.3971

D(INF) -0.029014 0.061325 -0.473114  0.6425
C 2.355545 5.660270 0.416154 0.6828
GOP(-1) -0.179755 0.173141 -1.038202 0.3146
INF 0.100849 0.070143 1.437756 0.1698
UNM(-1) -0.033382 0.146968 -0.227139  0.8232
R-squared0.426836 Mean dependent var-0.265516
Adjusted R-squared-0.074683 S.D. dependent var2.373691
S.E. of regression2.460732 Akaike info criterion4.945138
Sum squared resid96.88324 Schwarz criterion5.639003
Log likelihood-61.64964 Hannan-Quinn criter.5.171321
F-statistic0.851086 Durbin-Watson stat2.026813

Prob(F-statistic)

0.615652
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
UNM

With Constant t-Statistic -0.6191
Prob. 0.8542

n0
With Constant & Trend t-Statistic  -1.2900
Prob. 0.8749

no

Without Constant & Trend t-Statistic -0.6076
Prob. 0.4473
no
At First Difference
d(UNM)

With Constant t-Statistic  -5.0169
Prob. 0.0002

*k%k
With Constant & Trend t-Statistic  -5.2549
Prob. 0.0007

*k%k
Without Constant & Trend t-Statistic  -5.0715
Prob. 0.0000

*k%k

Notes:

BX
-1.9458
0.3083

n0
-3.5322
0.0527

*

0.2763
0.7596

no

d(BX)
-3.3131
0.0229
-3.2646
0.0910

-3.1374
0.0027

*kk

GDP

-3.5272
0.0127

*%
-3.4568
0.0593

*

-1.3462
0.1619

no

d(GDP)
-6.4936
0.0000
-6.3906
0.0000
-6.5983
0.0000

*k%k

1 S Z3ged!

Gﬁ}d‘ 34.)5.5::.»\.4

a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant

b: Lag Length based on SIC

c: Probability based on MacKinnon (1996) one-sided p-values.

Dr. Imadeddin AlMosabbeh
College of Business and Economics
Qassim University-KSA
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Dependent Variable: UNM

Method: ARDL

Date: 06/06/19 Time: 00:24
Sample (adjusted): 1988 2017
Included observations: 30 after adjustments
Maximum dependent lags: 8 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (8 lags, automatic): BX GDP

Fixed regressors: C

Number of models evalulated: 648
Selected Model: ARDL(7, 0, 8)

oY

ARDL Gﬁ}d\ ﬂ»\i’i.s

Variable Coefficient  Std. Error t-Statistic Prob.*
UNM(-1) 0.351847 0.234876 1.498010 0.1600
UNM(-2) 0.070891 0.240185 0.295151 0.7729
UNM(-3) -0.180491 0.253229 -0.712760 0.4896
UNM(-4) 0.164531 0.239781 0.686171 0.5056
UNM(-5) 0.194944 0.245851 0.792937 0.4432
UNM(-6) -0.149589  0.272402 -0.549149 0.5930
UNMC(-7) 0.358673 0.208200 1.722733 0.1106

BX -1.20E-09 8.29E-10 -1.451759 0.1722
GDP -0.172527  0.232465 -0.742164 0.4723
GDP(-1) -0.290335  0.223941 -1.296481 0.2192
GDP(-2) -0.749902 0.238564 -3.143404 0.0085
GDP(-3) -0.251925  0.279425 -0.901584 0.3850
GDP(-4) -0.329619 0.247568 -1.331428 0.2078
GDP(-5) -0.299599 0.217738 -1.375964 0.1940
GDP(-6) -0.121954  0.204315 -0.596889 0.5617
GDP(-7) -0.375526  0.207202 -1.812366 0.0950
GDP(-8) -0.270886  0.223072 -1.214346 0.2480
C 12.12904 3.057244 3.967312 0.0019

R-squared0.975269
Adjusted R-squared0.940233
S.E. of regression1.869375
Sum squared resid41.93473
Log likelihood-47.59191
F-statistic27.83614
Prob(F-statistic)0.000000

Mean dependent var18.99343
S.D. dependent var7.646525
Akaike info criterion4.372794

Schwarz criterion5.213513

Hannan-Quinn criter.4.641747

Durbin-Watson stat2.288907

*Note: p-values and any subsequent tests do not account for model

selection.

73



2SS

Bounds Test 354 jL251.6

ARDL Bounds Test

Date: 06/06/19 Time: 00:25

Sample: 1988 2017

Included observations: 30

Null Hypothesis: No long-run relationships exist
Test Statistic Value k

F-statistic  5.013059 2

Critical Value Bounds

Significance 10 Bound 11 Bound
10% 3.17 4.14
5% 3.79 4.85
2.5% 4.41 5.52
1% 5.15 6.36

Test Equation:

Dependent Variable: D(UNM)
Method: Least Squares
Date: 06/06/19 Time: 00:25
Sample: 1988 2017

Included observations: 30

Variable Coefficient Std. Error t-Statistic Prob.
D(UNM(-1)) -0.453410 0.234029 -1.937414 0.0766
D(UNM(-2)) -0.373384 0.242197 -1.541652 0.1491
D(UNM(-3)) -0.469180 0.238395 -1.968075  0.0726
D(UNM(-4)) -0.284831 0.239946 -1.187063 0.2582
D(UNM(-5)) -0.010061 0.243630 -0.041298 0.9677
D(UNM(-6)) -0.293229 0.264133 -1.110157 0.2887

D(GDP) -0.235867 0.247465 -0.953130 0.3593
D(GDP(-1)) 2.371824 0.775450 3.058643 0.0099
D(GDP(-2)) 1.591522 0.649059 2.452046 0.0305
D(GDP(-3)) 1.351594 0.484440 2.790011 0.0163
D(GDP(-4)) 1.072640 0.369608 2.902102 0.0133
D(GDP(-5)) 0.843967 0.340818 2.476301 0.0292
D(GDP(-6)) 0.633271 0.291951 2.169104 0.0509
D(GDP(-7)) 0.307389 0.243748 1.261097 0.2312

C 11.29990 3.595103 3.143138 0.0085

BX(-1) -2.19E-10 8.79E-10 -0.248926 0.8076

GDP(-1) -2.928922 0.766277 -3.822278 0.0024

UNM(-1) -0.180784 0.096164 -1.879960 0.0846
R-squared0.702820 Mean dependent var-0.331033
Adjusted R-squared0.281815 S.D. dependent var2.385590
S.E. of regression2.021687 Akaike info criterion4.529451
Sum squared resid49.04662 Schwarz criterion5.370169
Log likelihood-49.94176 Hannan-Quinn criter.4.798404
F-statistic1.669388 Durbin-Watson stat2.118007

Prob(F-statistic)0.185306
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Lyl oLy, 7

INf padll [GDP (o) il Unem AUadl S0P L) 3, sall il BX coiaY) JlaismY) Al
25.86203876| 0.790606973 15.8 30.98338677| 348669038.1 1980
14.35399949| 2.999996087 15.4 23.69159293|  13207259.36 1981
1.939794207| 6.400004116 15 18.27412668| -53569192.64 1982
6.804795888| 5.400003024 14.3 16.83506833| 417641.1628 1983
8.433505562| 5.59999653 16.54 15.83220321| 802668.8741 1984
4.972526402| 3.699997255 16.9 14.46164021| 397788.2971 1985
2.405343253| 0.400001003 18.36 6.818037624| 5316528.378 1986
8.842020422| -0.69999753 20.06 8.987721436 3711537.9 1987
9.060963477| -1.00000549 21.06 8.204822839|  13018265.02 1988
16.01137352| 4.40000216|  17.63999939 12.93343034|  12091646.8 1989
30.25959854| 0.80000058|  21.26000023 16.5069496| 334914.5642 1990
53.78860417| -1.20000058| 20.60000038 13.48422937| 11638686.45 1991
21.92611453| 1.800002301| 24.37999916 13.84239516 300000000 1992
13.62442466| -2.10000076|  26.22999954 12.19731532 298000000 1993
29.07764732| -0.89999655| 27.73999977 12.91071392 280000000 1994
28.57703753| 3.79999479|  31.84000015 14.32999332 276000000 1995
24.02190407| 4.09999847|  28.61100006 16.81507549 270000000 1996
7.001963049| 1.099999938|  25.43000031 15.17248814 260000000 1997
-3.131088699| 5.100003611| 26.70199966 9.230686631 606600000 1998

10.856323| 3.200001551| 28.31100082 13.35468327 291600000 1999
22.65476747| 3.819678496| 29.77000046 20.625489 280100000 2000
-0.481507974| 3.008395466|  27.29999924 17.57806155| 1113105541 2001
1.311488107| 5.60932319| 25.89999962 18.40652003| 1065000000 2002
8.328835734| 7.201872244| 23.71999931 20.2334379 637881239 2003
12.24587584| 4.301624264| 17.64999962 22.23451611 881851385 2004
16.11681869| 5.907791268|  15.27000046 29.09232651| 1156000000 2005
10.56356014| 5.907791268| 12.27000046 30.67434533| 1841000000 2006
6.423261755| 3.372875154| 13.78999996 28.68693266| 1686736540 2007
15.35548006| 2.360134861| 11.32999992 30.49038289| 2638607034 2008
-11.18979348| 1.632243838|  10.15999985 20.64466906| 2746930734 2009
16.08171712| 3.634145353|  9.960000038 23.40951516| 2300369124 2010
18.24090967| 2.891865995| 9.960000038 27.30970452| 2571237025 2011
7.481337601| 3.374768651| 10.97000027 26.17201323| 1500402453 2012
-0.061844145| 2.767638867| 9.819999695 23.81618581| 1691886708 2013
-0.290131471| 3.789121212|  10.60000038 20.47279273| 1502206171 2014
-6.512866877| 3.763466958|  11.19999981 12.8479228| -537792920.9 2015
1.511245825 3.3]  10.19999981 10.0461045| 1638263954 2016
4.42897352| 1.600000001]| 10.12899971 12.31369668| 1200965280 2017
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