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Abstract:

The crude oil imposed itself as a strategy commaodity strongly since the 1st w.w, and it
enhanced by time. it became important components of the total production and the driver of
Algerian economic growth due to the lack of a comparative advantage especially when the prices
are rising.

This study was conducted in the form of an analysis to identify the relationship between
two variables the changes in crude oil prices and economic growth in Algeria, respectively ,the
rate of change in the prices of crude oil annually, and The rate of change of the gross domestic
product per year. The analysis of this relationship led to a long period from 1970 to 2017 and the
application of a standard study based mainly on time series, time series methods and using the
idea of the ratio of change of variables as crude oil prices as an independent variable and variable
economic growth as a dependent variable and the study of the stability of the two series and the
application of Cointegration ARDL test.

As result, all estimated show that oil price increases have a statistically significant and
positive effect on the output (GDP) of Algeria. By the way, this situation pushed the government
to undertake special programs for a comparative advantage from the financial outcomes.

Keywords:
Oil prices, economic growth, time series, Cointegration, ARDL.
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Included observations: 44

Cointegrating Form

Variable Coefficient Std. Error t-Statistic Prob.

D(COPR) 0.019987 0.007397 2.701952 0.0103 *x
D(COPR(-1)) -0.021744 0.007137 -3.046590 0.0043 falaid
D(COPR(-2)) -0.006282 0.007797 -0.805719 0.4256
D(COPR(-3)) -0.019373 0.007642 -2.535151 0.0156 **
CointEq(-1) -0.638638 0.139253 -4.586169 0.0001 bl

Cointeq = GDPR - (0.0902*COPR + 0.0259)

Long Run Coefficients

Variable Coefficient Std. Error t-Statistic Prob.
COPR 0.090244 0.026280 3.433907 0.0015 el
C 0.025911 0.005242 4,942692 0.0000 ekl
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VAR Lag Order Selection Criteria
Endogenous variables: COPR
Exogenous variables: C

Date: 04/18/18 Time: 15:11
Sample: 1970 2017

Included observations: 38

Lag LogL LR FPE AIC SC HQ
0 0.345858 NA* 0.060601* 0.034429~* 0.077523* 0.049761*
1 0.404316 0.110764 0.063686 0.083983 0.170172 0.114649
2 0.875595 0.868145 0.065498 0.111811 0.241094 0.157809
3 0.958658 0.148639 0.068768 0.160071 0.332448 0.221401
4 1.112655 0.267469 0.071953 0.204597 0.420069 0.281260
5 1.295765 0.308396 0.075199 0.247591 0.506158 0.339587
6 1.314462 0.030506 0.079311 0.299239 0.600899 0.406567
7 1.554688 0.379304 0.082723 0.339227 0.683982 0.461888
8 1.738910 0.281181 0.086592 0.382163 0.770012 0.520156
9 2.809289 1577401 0.086576 0.378458 0.809402 0.531785

[EnY
o

2.960630 0.215062 0.090925 0.423125 0.897163 0.591784

* 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: Schwarzinformation criterion

HQ: Hannan-Quinn information criterion

(GDPR) (ssbad¥ godt Jutas ik slla¥fl 0158 yid (2-2) @By (3ol

VAR Lag Order Selection Criteria
Endogenous variables: GDPR
Exogenous variables: C

Date: 04/18/18 Time: 15:15
Sample: 1970 2017

Included observations: 38

Lag LogL LR FPE AIC SC HQ
0 91.14766 NA 0.000509 -4.744614 -4.701520 -4.729281
1 93.71540 4.865184 0.000469 -4.827126 -4.740938* -4.796461*
2 93.72304 0.014081 0.000494 -4.774897 -4.645614 -4.728899
3 94.38093 1.177269 0.000503 -4.756891 -4.584514 -4.695560
4 94.69253 0.541207 0.000522 -4.720660 -4.505188 -4.643996
5 95.16953 0.803353 0.000538 -4.693133 -4.434567 -4.601137
6 95.28920 0.195255 0.000564 -4.646800 -4.345139 -4.539471
7 9543071 0.223446 0.000591 -4.601616 -4.256862 -4.478955
8 100.0793 7.095200 0.000489 -4.793647 -4.405798 -4.655653
9 102.9389 4.214163* 0.000445~ -4.891521* -4.460578 -4.738195

[EnY
o

103.0722 0.189463 0.000468 -4.845907 -4.371869 -4.677248

* 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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NuII_I-IypoIhesis: COPR has a unitroot
Exogenous: Constant
Lag Length: 0 (Fixed)

t-Statistic Prob ¥
Augmented Dickey-Fuller test statistic -6.596310  0.0000
Test critical values: 1% level -3577723
5% level -2.925169
10% level -2.600658
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(COPR)
Method: Least Squares
Date: 04/18/18 Time: 15:22
Sample (adjusted): 1971 2017
Included observations: 47 after adjustments
Variable Coefficient  Std.Error  t-Statistic ~ Prob.
COPR(-1) 0983472 0.149094 -6.596310  0.0000
C 0.086556  0.061612 1404854  0.1669
R-squared 0.491590 Mean dependent var 0.006302
Adjusted R-squared 0.480292 S.D.dependent var 0574376
S.E. of regression 0.414072  Akaike info criterion 1.116069
Sum squared resid 7.715512  Schwarz criterion 1.194798
Log likelihood -24.22762  Hannan-Quinn criter. 1.145695
F-statistic 4351130 Durbin-Watson stat 1.989545

Prob(F-statistic) 0.000000
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Null Hypothesis: COPR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.765307 _ 0.0000
Test critical values: 1% level -4.165756
5% level -3.508508
10% level -3.184230
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(COPR)
Method: Least Squares
Date: 04/18/18 Time: 15:21
Sample (adjusted): 1971 2017
Included observations: 47 after adjustments
Variable Coefficient  Std.Error  t-Statfistic Prob.
COPR(-1) -1.020285  0.150811 -6.765307  0.0000
C 0227974  0.126253  1.805687  0.0778
@TREND("1970") -0.005767  0.004504 -1.280494  0.2071
R-squared 0.509856 Mean dependent var 0.006302
Adjusted R-squared 0.487576 S.D.dependentvar 0.574376
S.E. of regression 0.411160 Akaike info criterion 1.122034
Sum squared resid 7438323 Schwarz criterion 1.240129
Log likelihood -23.36781 Hannan-Quinn criter. 1.166474
F-statistic 22.88473 Durbin-Watson stat 1.995337
Prob(F-statistic) 0.000000
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Null Hypothesis: COPR has a unit root

Exogenous: Constant, Linear Trend
Bandwidth: 0 (Used-specified) using Bartlett kernel

:(3-3) (.5) é’au.\
(COPR) a1 fodd) ylansl ed il gl b 5

Null Hypothesis: COPR has a unit root

Exogenous: None
Lag Length: 0 (Fixed)

Adj. t-Stat Prob *
t-Statistic Prob.*
Phillips-Perron test statistic -6.765307 _ 0.0000
Testortcalvalues: - Db eve ol Augmented Dickey-Fuller test stafistic 6378668 0.0000
10% level 3184230 Test critical values: 1% level -2.615093
5% level -1.947975
*MacKinnon (1996) one-sided p-values. 10% level -1.612408
Residual variance (no correction) 0.15826... *MacKinnon (1996) one-sided p-values.
HAC corrected variance (Bartlett kernel) 0.15826...
Augmented Dickey-Fuller Test Equation
Phillips-Perron Test Equation Dependent Variable: D(COPR)
Dependent Variable: D(COPR) Method: Least Squares
“D":IZOSML;%S%[:?SHBO Date: 04/18/18 Time: 15:49
Sample (adjusted): 1971 2017 Sample (adjusted): 1971 2017
Included observations: 47 after adjustments Included observations: 47 after adjustments
Variable Coeficient _ Std. Error _ tStaistic  Prob. Variable Coeficient ~ Std.Eror  t-Statistic  Prob.
COPR(-1) -1.020285 0.150811 -6.765307 0.0000
c 0227974 0126253  1.805687  0.0778 COPR(-1) -0.942111  0.147697 -6.378668  0.0000
@TREND("1970") -0.005767 0.004504  -1.280494 0.2071
R-squared 0.509856 Mean dependent var 0.006302 R-.squamd 0469292 - Mean dependentvar 0.006302
Adjusted R-squared 0.487576 S.D.dependentvar 0.574376 Adjusted R-squared 0469292 S.D. dependentvar 0.574376
S.E. of regression 0.411160 Akaike info criterion 1.122034 S.E. of regression 0.418431 Akaike info criterion 1.116439
Sum squared resid 7.438323 Schwarz criterion 1.240129 Sum squared resid 8.053900 Schwarzcriterion 1.155804
Log likelihood -23.36781 Hannan-Quinn criter. 1.166474 T R O .
F-statistic 2288473 Durbin-Waison st 1995337 Log I!ke||hood 25.23632  Hannan-Quinn criter. 1.131252
Prob(F-statistic) 0.000000 Durbin-Watson stat 1983187
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Null Hypothesis: COPR has a unit root
Exdgenous: Constant
Bandwidth: 0 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.596310  0.0000
Test critical values: 1% level -3577723

5% level -2.925169

10% level -2.600658

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.16416...
HAC corrected variance (Bartlett kernel) 0.16416...

Phillips-Perron Test Equation

Dependent Variable: D(COPR)

Method: Least Squares

Date: 04/18/18 Time: 15:52

Sample (adjusted): 1971 2017

Included observations: 47 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
COPR(-1) -0.983472  0.149094 -6.596310  0.0000
C 0.086556  0.061612  1.404854  0.1669
R-squared 0.491590 Mean dependent var 0.006302
Adjusted R-squared 0.480292 S.D.dependent var 0.574376
S.E. of regression 0.414072 Akaike info criterion 1.116069
Sum squared resid 7.715512  Schwarz criterion 1.194798
Log likelihood -24.22762 Hannan-Quinn criter. 1.145695
F-statistic 4351130 Durbin-Watson stat 1.989545
Prob(F-statistic) 0.000000
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Null Hypothesis: COPR has a unit root
Exogenous: None

Bandwidth: 0 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.378668  0.0000
Test critical values: 1% level -2.615093
5% level -1.947975
10% level -1.612408
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.17136...
HAC corrected variance (Bartlett kernel) 0.17136...
Phillips-Perron Test Equation
Dependent Variable: D(COPR)
Method: Least Squares
Date: 04/18/18 Time: 15:53
Sample (adjusted): 1971 2017
Included observations: 47 after adjustments
Variable Coefficient ~ Std.Error  t-Statistic Prob.
COPR(-1) -0.942111  0.147697 -6.378668  0.0000
R-squared 0.469292 Mean dependent var 0.006302
Adjusted R-squared 0.469292 S.D.dependent var 0.574376
S.E. of regression 0418431 Akaike info criterion 1.116439
Sum squared resid 8.053900 Schwarz criterion 1.155804
Log likelihood -25.23632  Hannan-Quinn criter. 1.131252

Durbin-Watson stat 1.983187
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Null Hypothesis: GDPR has a unit root

Exogenous:; Constant
Lag Length: 1 (Fixed)

>\ PN/

(7-3) o3y b

Exogenous: Constant, Linear Trend

Lag Length: 1 (Fixed)

(GDPR) s3ba¥l sodl Juas i umgll oyl
Null Hypothesis: GDPR has a unit root

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.264297  0.0015
Test critical values: 1% level -3581152
5% level -2.926622
10% level -2.601424
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable; D(GDPR)
Method: Least Squares
Date: 04/18/18 Time: 15:56
Sample (adjusted); 1972 2017
Included observations: 46 after adjustments
Variable Coefficient  Std.Error  t-Statistic ~ Prob.
GDPR(-1) -0.888708  0.208407  -4.264297  0.0001
D(GDPR(-1)) -0.242895 0130185 -1.865759  0.0689
C 0035427  0.009922 3570612  0.0009
R-squared 0.682225 Mean dependent var 0.003094
Adjusted R-squared 0.667445 S.D.dependentvar 0.072467
S.E. of regression 0.041790 Akaike info criterion -3.449318
Sum squared resid 0.075096  Schwarz criterion -3.330059
Log likelihood 82.33432  Hannan-Quinn criter. -3.404643
F-statistic 46.15803 Durhin-Watson stat 0.781931
Prob(F-statistic) 0.000000

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.948407  0.0012
Test critical values: 1% level -4.170583
5% level -3.510740
10% level -3.185512
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPR)
Method: Least Squares
Date: 04/18/18 Time: 15:55
Sample (adjusted): 1972 2017
Included observations: 46 after adjustments
Variable Coefficient  Std.Error  t-Statistic Prob.
GDPR(-1) -1.032527  0.208658  -4.948407  0.0000
D(GDPR(-1)) -0.167531  0.128568  -1.303057  0.1997
C 0.066778  0.016689  4.001388  0.0003
@TREND("1970") -0.001060  0.000465 -2.281425  0.0277
R-squared 0.717264 Mean dependent var 0.003094
Adjusted R-squared 0.697068 S.D.dependent var 0.072467
S.E. of regression 0.039885  Akaike info criterion -3.522668
Sum squared resid 0.066816 Schwarz criterion -3.363656
Log likelihood 85.02136 Hannan-Quinn criter. -3.463101
F-statistic 3551613 Durbin-Watson stat 0.750235
Prob(F-statistic) 0.000000
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Null Hypothesis: GDPR has a unit root

Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -9.044170  0.0000
Test critical values: 1% level -4.165756
5% level -3.508508
10% level -3.184230
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.00202...
HAC corrected variance (Bartlett kernel) 0.00224...
Phillips-Perron Test Equation
Dependent Variable: D(GDPR)
Method: Least Squares
Date: 04/18/18 Time: 15:59
Sample (adjusted): 1971 2017
Included observations: 47 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
GDPR(-1) -1.306949  0.142535 -9.169298  0.0000
C 0.067505  0.015852  4.258397  0.0001
@TREND("1970") -0.000806  0.000510 -1.579352  0.1214
R-squared 0.656602 Mean dependent var -0.001270
Adjusted R-squared 0.640993 S.D. dependent var 0.077669
S.E. of regression 0.046537  Akaike info criterion -3.235440
Sum squared resid 0.095290 Schwarz criterion -3.117345
Log likelihood 79.03283 Hannan-Quinn criter. -3.191000
F-statistic 42,06562 Durhin-Watson stat 1539280
Prob(F-statistic) 0.000000

1(9-3) @3y @k
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Null Hypothesis: GDPR has a unitroot

Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.096755  0.0359
Test critical values: 1% level -2.616203
5% level -1.948140
10% level -1.612320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDPR)
Method: Least Squares
Date: 04/18/18 Time: 15:57
Sample (adjusted); 1972 2017
Included observations: 46 after adjustments
Variable Coefficient ~ Std.Error ~ t-Statistic ~ Prob.
GDPR(-1) -0.305499  0.145701  -2.096755  0.0418
D(GDPR(-1)) 0534490 0114122 -4.683510  0.0000
R-squared 0588007 Mean dependentvar 0.003094
Adjusted R-squared 0578644 S.D.dependent var 0.072467
S.E. of regression 0.047040  Akaike info criterion -3.233132
Sum squared resid 0.097362  Schwarz criterion -3.153626
Log likelihood 76.36204 Hannan-Quinn criter. -3.203349
Durbin-Watson stat 1.094580
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Null Hypothesis: GDPR has a unit root
Exogenous: None

Bandwidth: 1 (Used-specified) using Bartlett kernel

(11-3) o3y el
(GDPR) £3Lad¥l godl Jdno pick gl pr Lo

Null Hypothesis: GDPR has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5,628752  0.0000
Test critical values: 1% level -2.615093
5% level -1.947975
10% level -1.612408
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.00348...
HAC corrected variance (Bartlett kernel) 0.00333...
Phillips-Perron Test Equation
Dependent Variable: D(GDPR)
Method: Least Squares
Date: 04/18/18 Time: 16:03
Sample (adjusted): 1971 2017
Included observations: 47 after adjustments
Variable Coefficient ~ Std.Error  t-Statistic  Prob.
GDPR(-1) -0.798787  0.141429 -5647971  0.0000
R-squared 0.409335 Mean dependent var -0.001270
Adjusted R-squared 0.409335 S.D.dependentvar 0.077669
S.E. of regression 0.059692  Akaike info criterion -2.778187
Sum squared resid 0.163905 Schwarz criterion -2.738822
Log likelihood 66.28739  Hannan-Quinn criter. -2.763373

Durbin-Watson stat 1.978832

Adj. t-Stat Prob.*

Phillips-Perron test statistic -8.760619  0.0000
Test critical values: 1% level -3577723

5% level -2.925169

10% level -2.600658

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.00214...
HAC corrected variance (Bartlett kernel) 0.00242...

Phillips-Perron Test Equation

Dependent Variable: D(GDPR)

Method: Least Squares

Date: 04/18/18 Time: 16:01

Sample (adjusted): 1971 2017

Included observations: 47 after adjustments

Variable Coefficient ~ Std.Error  t-Statistic Prob.
GDPR(-1) -1.262520  0.142033  -8.888928  0.0000
C 0.046476  0.008744 5315089  0.0000
R-squared 0.637135 Mean dependentvar -0.001270
Adjusted R-squared 0.629071 S.D.dependent var 0.077669
S.E. of regression 0.047303 Akaike info criterion -3.222852
Sum squared resid 0.100692 Schwarz criterion -3.144122
Log likelihood 77.73701  Hannan-Quinn criter. -3.193225
F-statistic 79.01303 Durbin-Watson stat 1552072
Prob(F-statistic) 0.000000
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ARDL Cointegrating And Long Run Form
Dependent Variable: GDPR
Selected Model: ARDL(1, 4)
Date: 04/18/18 Time: 16:24

Sample: 1970 2017
Included observations: 44

Cointegrating Form

Variable Coefficient ~ Std.Error  t-Statistc ~ Prob.
D(COPR) 0.019987  0.007397 2701952  0.0103 i
D(COPR(-1)) -0.021744 0007137 -3.046590 00043  *

D(COPR(-2)) -0.006282  0.007797 -0.805719  0.4256
D(COPR(-3)) -0.019373  0.007642 -2535151  0.0156 *
CointEq(-1) -0.638638 0139253 -4586169 00001  **
Cointeq = GDPR - (0.0902*COPR +0.0259)
Long Run Coefficients

Variable Coefficient ~ Std.Error  t-Statistic ~ Proh.
COPR 0090244 0026280 3433907 00015  **
C 0025911 0005242 4942692 00000  **

5-4) ('3) ga.li\
il giall sl andall aygdl ) il

Series. Residuals
& - Sampie 1974 2017
Obsenvations 44
Fa Mean -4.69¢-18
Madian 0000269
4- Maximum 01.033996
Minimum -nn42188
R — [ Std. Dew. 0.016198
Skewness 0102015
24 Kurtosis 2.5631375
1 Jarque-Bera 0480289
|_| Prabability 0.786514
i I e Al

(6—4) (.3) é’sU.\
sl Gy G Doy ads et il

Breusch-Godfrey Serial Correlation LM Test;

F-statistic
Obs*R-squared

0.636550 Prob. F(2,35)
1.544295 Prob. Chi-Square(2)

(T-4) oby b

slasY1 1 gy pldl DL pde L) il

Heteroskedasticity Test: ARCH

0.5351
0.4620

F-statistic
Obs*R-squared

1.556060 Prob. F(1,41)
1572292 Prob. Chi-Square(1)

0.2193
0.2099
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Akaike Information Criteria
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ARDL Bounds Test
Date+-04/18/18 Time: 16:26
Sample: 1974 2017
Included observations: 44
Null Hypothesis: No long-run relationships exist
Test Statistic Value k
F-statistic 10.80146 1
Critical Value Bounds
Significance 10 Bound 11 Bound
10% 4.04 4.78
5% 4.94 5.73
2.5% 5.77 6.68
1% 6.84 7.84
Test Equation:
Dependent Variable: D(GDPR)
Method: Least Squares
Date: 04/18/18 Time: 16:26
Sample: 1974 2017
Included observations: 44
Variable Coefficient Std. Error t-Statistic Prob.
D(COPR) 0.019987 0.007397 2.701952 0.0103
D(COPR(-1)) -0.047400 0.013729 -3.452430 0.0014
D(COPR(-2)) -0.025655 0.011477 -2.235291 0.0315
D(COPR(-3)) -0.019373 0.007642 -2.535151 0.0156
C 0.016548 0.005146 3.215550 0.0027
COPR(-1) 0.057633 0.019264 2.991794 0.0049
GDPR(-1) -0.638638 0.139253 -4.586169 0.0001
R-squared 0.540143 Mean dependent var -0.000209
Adjusted R-squar... 0.465571 S.D. dependent var 0.026836
S.E. of regressio... 0.019618 Akaike info criterion -4.879804
Sum squared res... 0.014240 Schwarz criterion -4.595956
Log likelihood 114.3557 Hannan-Quinn criter. -4.774540
F-statistic 7.243290 Durbin-Watson stat 2.131171
Prob(F-statistic) 0.000036

(4-3) o5 gL
Wy | il

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 9.419712 2,37) 0.0005
Chi-square 18.83942 2 0.0001
Null Hypothesis: C(1)=C((2)=0

Null Hypothesis Summary:

Normalized Restriction (= 0O) Value Std. Err.

Cc
c )

0.361362
0.019987

0.139253
0.007397

Restrictions are linear in coefficients.



