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summary :

The objective of this study is to analyze and measure the impact of oil
price fluctuations on economic growth in Algeria during the time
period 1990-2020, given the importance of the topic at the present
time.

Where the impact of oil price fluctuations in the petroleum market on
Algeria’s economic growth was tested using the variables oil price and
economic growth rate during the period from 1990 to 2020, by
estimating a simple regression model, and studying the stability of
time series at a slow rate estimated by one year, using the VAR model
and ADF tests on the two variables

We concluded that the Algerian economy is affected by a positive
tendency estimated at 0.0122 annually to change in oil prices.

Keywords: oil prices, economic growth, simple regression model,
time series.



Résumé:

L'objectif de cette etude est d'analyser et de mesurer I'impact
des fluctuations des prix du pétrole sur la croissance économique en

Algérie au cours de la période 1990-2020, compte tenu de

I'importance du sujet a I'heure actuelle.

Ou I'impact des fluctuations des prix du pétrole sur le marché pétrolier
sur la croissance économique de I'Algérie a été testé en utilisant les
variables prix du pétrole et taux de croissance économique au cours de
la période de 1990 a 2020, en estimant un modele de régression
simple, et en étudiant la stabilité des séries chronologiques a un taux
lent estimé a un an, a l'aide du modele VAR et des tests ADF sur les
deux variables

Nous avons conclu que I'économie algérienne est affectée par une
tendance positive estimée a 0,0122 par an a I'évolution des prix du

pétrole.



Mots clés : prix du pétrole, croissance économique, modele de

régression simple, séries temporelles.
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(s ) galaBY) saill e hadil) el <ol i 580 sl a2 zisal o) LS
saill & B Al patieg price bddll jlew) by g JEee paie 25y Badl
2020 e 111990 5 54 (1« GDP (g2ba®Y)

Aasl el o Jiuall juriall af 8 anill AV Ul paaial) 0 8 paail) s
2 4 oSail (K pie€ Jiiandl

(SIS Gl ppriall Jsas Wl

Al Bl A Al 21 ) Jal (e Badinal) cilidarallz(1-2) Jgaad)

2020 e M 1990 (m

aad) GDP s bai@y) gaill & gebaad
24.21 0.8 1990
20.984 -1.2 1991
20.036 1.8 1992
17.49 -2.1 1993
16.178 -0.9 1994
17.423 3.8 1995
21 .271 4.1 1996
19.72 1.1 1997
13.072 5.1 1998
18.087 3.2 1999
28.724 3.8 2000
24.718 3 2001
24.838 4.5 2002
28.826 5.5 2003
38.328 5.5 2004
54.587 55 2005
66.025 5.9 2006
74 .664 34 2007
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98.6 2.4 2008
62.163 1.6 2009
80.253 3.6 2010

112.897 2.9 2011
111.523 3.4 2012
109.441 2.8 2013
99.615 3.8 2014
52.821 3.7 2015
44.206 3.2 2016
54.204 1.3 2017
71.166 1.1 2018
64.516 1 2019
39.183 5.1- 2020
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DaYL cp petall cp dudadll ARl _andi g ¢ duadll Al Lo gad la ST g Ledanad
Simple linear Regression '« Ll Laall

¢ i Al Al 1 Aipeally Al S5
Y =C +Xa
: SIS laniy) Aol 585 g dgall) 138 allaa ks
Y =C +Xa

PN NP INENPL PRSI KPR IR N EDRIGITER: )

Y XY

D Lildaee Lol ) Jalaad Gila dlas (g a0
L Y1 an Alalaal) e e Canll 5 51 el e Jlaniadly

Estimation Command:

LS GDP PRICE C

Estimation Equation:

GDP = C(1)*PRICE + C(2)

Forecasting Equation:

GDP = C(1)*PRICE + C(2)

Substituted Coefficients:

GDP =0.0122633985733*PRICE + 1.927091388

36 =200 ol Al | (3 Y1, sl s ekl Apalal) (g 55 S i el LBV ¢ ) B jan iy e !
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r

C=1.927091388
a =0.0122633985733

Case 40 o Jaadl

GDP (& saill W¥are 5 Jaiill PRICE yrow (A& ardll (G dp2 )k A8Me 2a 5

, b gl (gl gaill Jaza

daseall Hlasa¥) Adalea pass

sl Agha Gl el (s ABMall oy () o (Zasadl) (ase)  lasiV) Alalas delual

@m\ﬁ\#\@bu}»&j%ﬁ

Dependent Variable: GDP
Method: Least Squares
Date: 04/23/22 Time: 00:14
Sample: 1990 2020

Included observations: 31

Variable Coefficient

Std. Error  t-Statistic  Prob.

C 1.927091
PRICE1 0.012263

0.815654 2.362634 0.0251
0.013919 0.881084  0.3855

R-squared 0.026071
Adjusted R-squared -0.007512
S.E. of regression 2.449420
Sum squared resid  173.9902
Log likelihood -70.72477
F-statistic 0.776309
Prob(F-statistic) 0.385517

Mean dependent var 2.532258
S.D. dependent var 2.440271
Akaike info criterion 4.691921
Schwarz criterion 4.784436
Hannan-Quinn criter. 4.722078
Durbin-Watson stat 0.791920
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VAR Lag Order Selection Criteria
Endogenous variables: GDP PRICE1
Exogenous variables: C
Date: 04/22/22 Time: 14:14
Sample: 1990 2020
Included observations: 29

Lag LogL LR FPE AIC sC HQ
0 -207.3535 NA 6389.906 14.43817 14.53247 14.46771
48.17183 1322.137 12.86127 13.14416 12.94987

1 -180.4885 * * * * *

2 -179.2447 2.058625 1607.706 13.05136 13.52284 13.19902

* 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

) gdn ) A ﬁM\w@n@ﬁch\ﬁéﬁMioihm

G aaly s sdll Al Jalae Al oid) ad ) judy 23 el ) JiwY) 8 Jaadl

D GDP =C+a(X1): st WS Aalaal) () 3

Db LS OSlaall 23 s 1 ¥ aleall alas o sad JOIA (e Wl LS

Vector Autoregression Estimates

Date: 04/22/22 Time: 14:22

Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
Standard errors in () & t-statistics in [ ]

GDP PRICE1

GDP(-1)  0.670727  1.954798
(0.19901)  (1.45098)
[3.37024] [ 1.34723]
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PRICE1(-1) -0.006190 0.850035
(0.01233) (0.08989)

[-0.50206] [ 9.45627]

C 1.028468 2.502926

(0.85376) (6.22462)

[ 1.20463] [ 0.40210]

R-squared 0.296127 0.783353

Adj. R-squared 0.243989 0.767305
Sum sq. resids 123.5627 6568.084
S.E. equation 2.139251 15.59687
F-statistic 5.679608 48.81325

Log likelihood -63.80143 -123.3999
Akaike AIC 4.453429 8.426657
Schwarz SC 4.593548 8.566777
Mean dependent 2.590000 50.18530
S.D. dependent 2.460355 32.33283
Determinant resid covariance (dof adj.) 1071.410
Determinant resid covariance 867.8425
Log likelihood -186.6265

Akaike information criterion 12.84176
Schwarz criterion 13.12200

Number of coefficients 6

GRS a8 Adld (o yaaia LAl il 13 8] Jawy) 2Representaions Gk e LAl

Estimation Proc:

PRICE1 = 1.95479786663*GDP(-1) + 0.85003490039*PRICE1(-1) + 2.50292587724
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System: UNTITLED
Estimation Method: Least Squares

Date: 04/22/22 Time: 14:49

Sample: 1991 2020

Included observations: 30
Total system (balanced) observations 60

Coefficient  Std. Error t-Statistic Prob.

C(1) 0.670727  0.199015  3.370240  0.0014
C(2) -0.006190 0.012329 -0.502058  0.6177
C(3) 1.028468  0.853763  1.204629  0.2336
C(4) 1954798  1.450977  1.347229  0.1835
C(5) 0.850035 0.089891  9.456275  0.0000
C(6) 2502926  6.224623  0.402101  0.6892

Determinant residual covariance 867.8425

Equation: GDP = C(1)*GDP(-1) + C(2)*PRICE1(-1) + C(3)
Observations: 30

R-squared  0.296127 Mean dependent var 2.590000
Adjusted R-squared  0.243989 S.D. dependent var 2.460355
S.E. of regression  2.139251 Sum squared resid  123.5627

Durbin-Watson stat 1.874311

Equation: PRICE1 = C(4)*GDP(-1) + C(5)*PRICE1(-1) + C(6)
Observations: 30

R-squared  0.783353 Mean dependent var 50.18530
Adjusted R-squared  0.767305 S.D. dependent var 32.33283
S.E. of regression  15.59687 Sum squared resid 6568.084

Durbin-Watson stat 1.766223

Aailean) 4 gina Lol Ll cilaleall (e S0 o JaaS

Jlaninaly Juzadl JS5 Le gina (g 2SUH allaall i lialy o s
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Wald Test ksl
Wald Test:
System: %system
Test Statistic Value Df Probability
Chi-square  1.543651 2 0.4622

Null Hypothesis: C(2)=C(3)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value  Std. Err.

C(2) -0.006190 0.012329
C(3) 1.028468 0.853763

Restrictions are linear in coefficients.

Ao saall Apca il Ji W) iay 0.05 (e S sl 0.4622 (oo Jaia¥) dad ) Jaadls
iwall (i glie Gaaladl) (6 Hy£0 Al dnca ) (18 51 Ho =0
ADF () ASaY)) Basgll jda i Lad) o AU Gullaal)
Gl alaea (Y aadind La Lail A yme Ol Lial )l Gauall ol HLEAY) s2a
OS5 Judlal) alans Agall 3 (815 e (9585 () iy el Qi) 8 A )
Btlae o
oA S Gl JLEAY) oa
DICKEY —-FULLER TEST
AUGMENTED DICKEY —-FULLER
KPSS TEST alesios ol

3OS 4 el Lo jedl s @l liayl Jsi DICKEY —FULLER TEST laal
@y lemdi Audidl A0 lassy) Alolae ity LSSV 138 5 dyie 3l Juslall 4 ) i)
Y alee G

C ALl T SAN jlassy) dlsbae; oY) Alaladl)

AYr = QYr_; + ar
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GDP &l il AUGMENTED DICKEY —FULLER ~ _lial Y

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=1)

t-Statistic  Prob.*

Augmented Dickey-Fuller test statistic -1.493179  0.8095

Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382

*MacKinnon (1996) one-sided p-values.
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Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)

Method: Least Squares

Date: 04/23/22 Time: 01:59
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments

Variable Coefficient Std. Error  t-Statistic ~ Prob.
GDP(-1) -0.296411 0.198510 -1.493179 0.1470
C 1.391397 0.880642 1.579980 0.1258
@TREND("1990") -0.049166 0.045573 -1.078830 0.2902
R-squared 0.138660 Mean dependent var-0.196667
Adjusted R-squared 0.074857 S.D. dependent var 2.187816
S.E. of regression 2.104337  Akaike info criterion 4.420518
Sum squared resid  119.5623 Schwarz criterion 4.560637
Log likelihood -63.30776  Hannan-Quinn criter. 4.465343
F-statistic 2.173250 Durbin-Watson stat 1.997668
Prob(F-statistic) 0.133309

AL gf iagts J&3 Y 0.05 (e €1 0.2902 s sime e TREND of a3l

Null Hypothesis: GDP has a unit root
Exogenous: Constant PROB : o) Ladl
Lag Length: O (Automatic - based on SIC, maxlag=1) 0.3833
t-Statistic ~ Prob.* . . )
_ — LG )
Augmented Dickey-Fuller test statistic -1.778794  0.3833 _ L Al
Test critical values: 1% level -3.670170 .
( .J;\} ;Ua.)\ .A.n:)
5% level -2.963972
10% level -2.621007 Augmented Dickey-

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

= Fuller test statistic
vy —1.778794
-2.963972 o« S

e

Bﬁmﬁw\gi

( sl g eUayy) a).ﬁ) PRICE el dauilly : Wild
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Null Hypothesis: PRICE1 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=1)

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -1.345277  0.8563
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382

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

Bas 5 )i awa®l (gl 3 jEua e Lol Jaadl

Null Hypothesis: D(PRICEL) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=1)

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -4.473736  0.0068
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728

b Citiall Bangl) jda JLidl milii( 4-2) Jgsa

Variable LEVEL FIRST DEFERENCE
ADF RESULTAT ADF RESULTAT

STATISTICS STATISTICS
GDP 0.2902 | non stationary 0.3833 non stationary
PRICE -1.345277 | non stationary 0.0068 Stationary

L SoY) el iy i e Al Sae ) (e )
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Null Hypothesis: PRICE1 has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-1.374552

Test critical values: 1% level -2.644302
5% level -1.952473

10% level -1.610211

*MacKinnon (1996)

Null Hypothesis: PRICE1 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-1.594642

Test critical values: 1% level -3.770000
5% level -3.190000

10% level -2.890000

Null Hypothesis: D(PRICEL) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-4.430479

Test critical values: 1% level -2.647120
5% level -1.952910

10% level -1.610011

Null Hypothesis: D(PRICE1) has a unit root
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Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-4.638100

Test critical values: 1% level -3.770000
5% level -3.190000

10% level -2.890000

Null Hypothesis: D(PRICEL,2) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-6.011484

Test critical values: 1% level -2.653401
5% level -1.953858

10% level -1.609571

Null Hypothesis: D(PRICEL,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-5.936175

Test critical values: 1% level -3.770000
5% level -3.190000

10% level -2.890000
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DF Jidl PRICE ki (5-2) dsta

PRICE intercept| Trend and None
intercept
LEVEL -1.374552 -1.594642
non non JLEAY) aa ey
1st difference Oui -4.638100 JLEAY) aa ey
-4.430479 OuUl
2end difference -5.936175 JLEAY) da gy
Oul
Oul
-6.011484

L DY) el il A e el Al dlas) (a1 daal)
;aal g eUayl 5 8 @GDP @u\ M\ ‘_“Jr_ DF Ayl ég.\ﬁ Ll

D DY) Dla i

Null Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic -1.787122

Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211

Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic -1.981381

Test critical values: 1% level -3.770000
5% level -3.190000
10% level -2.890000
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Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-5.019535

Test critical values: 1% level -2.647120
5% level -1.952910

10% level -1.610011

*MacKinnon (1996)

Null Hypothesis: D(GDP) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-6.811193

Test critical values: 1% level -3.770000
5% level -3.190000

10% level -2.890000

Null Hypothesis: D(GDP,2) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-7.807725

Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798
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Null Hypothesis: D(GDP,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=1)

t-Statistic

Elliott-Rothenberg-Stock DF-GLS test statistic-8.122254

Test critical values: 1% level -3.770000
5% level -3.190000
10% level -2.890000

GDP ) jiallDF il ; (6-2)J g

GDP intercept| Trend and None
intercept
LEVEL -1.787122 -1.981381
non non LAY aa e
1st difference Oui| -6.811193 JLEAY) aa e
-5.019535 Oui
2end difference -8.122254 OWEAY) aa oY
Oul
Oul
--7.807725
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. PP Qs cantd JLAA) Jlartiady 4 ) 80 Al o ¢ Gl callaal)

AUGMENTED DICKEY-FULLER _Wia¥ shall jLid¥ dlia o lady)
W) A4 Hlay Ll HY) posal A& e (SN Dl HY) 4SS allay dpals 4dd g TEST
"

o

al g da el Gukais 558V iy (I 4nis

81

: GDP &l el Y




Aol B aaBY) gl o bl e ol pad Y Al @l Au) a1 S Juadl
.

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

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -1.552645  0.4938

Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007

e s AL 005 G HSIPIO oY dusine L) (el Al

Null Hypothesis: GDP has a uit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -1.097278 0.9128

Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382

e i ALL 0.05 G S ro oY dsine Ll el ALl

Null Hypothesis: GDP has a unit root
Exogenous: None
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic ~ -1.255796  0.1877

Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
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Null Hypothesis: D(GDP) has a unit root

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

Adj. t-Stat Prob.*

Phillips-Perron test statistic ~ -6.500893  0.0000

Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989

Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -7.210533  0.0000

Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728

Null Hypothesis: D(GDP) has a unit root
Exogenous: None
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -6.608637  0.0000

Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011
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Null Hypothesis: D(GDP,2) has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -10.38306  0.0000

Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

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

Null Hypothesis: D(GDP,2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -10.27097  0.0000

Test critical values: 1% level -4.323979
5% level -3.580622
10% level -3.225334

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

Null Hypothesis: D(GDP,2) has a unit root
Exogenous: None
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -10.53606  0.0000

Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798

*MacKinnon (1996) one-sided p-values.
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GDP Jsiall PHILLIPS PERRON &) il ( 7-2)d s
PHILLIPS PERRON :

GDB intercept| Trend and None
intercept
LEVEL 0.4938 0.9128 0.1877
non non Non
1st difference 0.0000 0.0000 0.0000
oui OuUl Oul
2end difference 0.0000 0.0000 0.0000
Oul OuUlI OuUlI

o oY) cla A o el Akl dlae) (e s sl
Al LAY 8l die 5 jTiee gl EVEL lial die 3 j8iue je GDP Alulu of a3l
‘PPICE _sxis e PHILLIPS PERRON _LiaY! Gukiy Lol

P DY) Sla jie (4

Null Hypothesis: PRICE1 has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -1.530629  0.5047

Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
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Null Hypothesis: PRICE1 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -1.532148  0.7954

Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382

Null Hypothesis: PRICE1 has a unit root
Exogenous: None
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -0.681456  0.4133

Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211

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

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -4.490206 0.0013

Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
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Null Hypothesis: D(PRICEL) has a unit root

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

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -4.482701  0.0067

Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728

Null Hypothesis: D(PRICEL) has a unit root
Exogenous: None
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -4.573572  0.0000

Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011

Null Hypothesis: D(PRICEL,2) has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -7.115480 0.0000

Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121

Null Hypothesis: D(PRICEL,2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*
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Phillips-Perron test statistic -7.025899  0.0000

Test critical values: 1% level -4.323979
5% level -3.580622
10% level -3.225334

Null Hypothesis: D(PRICEL,2) has a unit root
Exogenous: None
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat  Prob.*

Phillips-Perron test statistic -7.248163  0.0000

Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798

PRICE <) jiial) o 09w JLid) il 5(8-2)d s

PRICE intercept| Trend and none
intercept
LEVEL
0.5047NON| 0.7954 NON 0.4133 NON
1st difference
0.0013 OUI| 0.0067 OUI 0.0000 OUI
2end difference 0.00000UI | 0.00000UI 0.00000UI
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Dependent Variable: GDP
Method: Least Squares
Date: 04/12/22 Time: 12:27
Sample: 1990 2020

Included observations: 31

Variable Coefficient Std. Error t-Statistic  Prob.

C 1927091 0.815654 2.362634 0.0251
PRICE 0.012263 0.013919 0.881084 0.3855

R-squared 0.026071 Mean dependent var 2.532258
Adjusted R-squared -0.007512 S.D. dependent var 2.440271
S.E. of regression 2.449420  Akaike info criterion 4.691921
Sum squared resid  173.9902 Schwarz criterion 4.784436
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

F-statistic 11.32933 Prob. F(1,28)  0.0022
Obs*R-squared 8.929957 Prob. Chi-Square(1)  0.0028

Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 04/23/22 Time: 14:52
Sample: 1990 2020
Included observations: 31
Presample missing value lagged residuals set to zero.
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Variable Coefficient

Std. Error  t-Statistic  Prob.

C 0.012252
PRICE1 -0.003489
RESID(-1) 0.660335

0.700410
0.011997
0.196183

0.017492
-0.290829
3.365907

0.9862
0.7733
0.0022

0.288063
0.237210

R-squared
Adjusted R-squared
S.E. of regression 2.103314
Sum squared resid  123.8700
Log likelihood -65.45840
F-statistic 5.664665
Prob(F-statistic) 0.008594

Mean dependent var-1.72E-16
S.D. dependent var 2.408251
Akaike info criterion 4.416671
Schwarz criterion 4.555444
Hannan-Quinn criter. 4.461907
Durbin-Watson stat 1.846559

: g,_'i\'ﬂ\ Ll )Y Al Aallaa
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Dependent Variable: GDP
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 04/23/22 Time: 15:16
Sample: 1990 2020
Included observations: 31
Convergence achieved after 10 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient

Std. Error  t-Statistic  Prob.

C 1.652800
PRICE1 0.015878
MA(L) 0.471551

SIGMASQ 4.482107

0.1545
0.5829
0.0663
0.0001

1.128149
0.028568
0.246385
0.969439

1.465055
0.555811
1.913879
4.623403

0.222239
0.135821
2.268507
138.9453

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood -67.36429
F-statistic 2.571672
Prob(F-statistic) 0.074915

Mean dependent var 2.532258
S.D. dependent var 2.440271
Akaike info criterion 4.604147
Schwarz criterion 4.789178
Hannan-Quinn criter. 4.664463
Durbin-Watson stat 1.431399
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Dependent Variable: GDP
Method: Least Squares
Date: 04/23/22 Time: 15:43
Sample: 1990 2020

Included observations: 31

Variable Coefficient Std. Error t-Statistic  Prob.

C 1927091 0.815654 2.362634 0.0251
PRICE1 0.012263 0.013919 0.881084 0.3855

R-squared 0.026071 Mean dependent var 2.532258
Adjusted R-squared -0.007512 S.D. dependent var 2.440271
S.E. of regression 2.449420  Akaike info criterion 4.691921
Sum squared resid 173.9902 Schwarz criterion 4.784436
Log likelihood -70.72477  Hannan-Quinn criter. 4.722078
F-statistic 0.776309 Durbin-Watson stat 0.791920
Prob(F-statistic) 0.385517
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Heteroskedasticity Test: Breusch-Pagan-Godfrey: Dlial Jasdus

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic
Obs*R-squared
Scaled explained SS

1.880558
1.887832
2.771606

Prob. F(1,29) 0.1808
Prob. Chi-Square(1) 0.1694
Prob. Chi-Square(1) 0.0959

Test Equation:

Dependent Variable: RESID/2
Method: Least Squares

Date: 04/23/22 Time: 16:00
Sample: 1990 2020

Included observations: 31

Variable Coefficient

Std. Error t-Statistic Prob.

Cc
PRICE1

9.573557

-0.080267

3.430098 2.791045 0.0092
0.058532 -1.371334 0.1808

4 sina e Aagii Unhany 3 gaill ¢ (B sl a0 (Saalinn HLARY) 13a
i3l Judldl 3 il peilad aae A1 L Gl
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% Eviews - [Equation: UNTITLED Workfile: UNTITLED: Untitled\] - X
&4 File Edit Object View Proc Quick Options Add-ins Window Help _mx
g
3
El
g
2
iy
=
S
[ViewIPm:IDme:t] [PrinthameIFreeze] [E;t\mateanrezastIStatsIReswds]
obs Actual Fitted | Residual Residual Plot
1990 | 0.80000 222399 -1.42399 ' ' ~
1991 | -1.20000 2.18443 -3.38443 1 !
1992 | 1.80000 217280 -0.37280 i '
1993 | -210000 214158 -4.24158 T '
1994 | -0.90000 212540 -3.02549 !
1995 | 380000 214076 165924 | '
1996 | 410000 218795 191205 ! j.
1997 | 1.10000 2.16893 -1.06893 [ !
1998 | 510000 208740 3.01260 '
1999 | 320000 214880 105110 ! !
2000 | 380000 227935 152085 ! !
2001 | 3.00000 223022 076978 ' '
2002 | 450000 223169 226831 !
2003 | 550000 228060 3.21940 I h
2004 | 550000 239712 310288 ' '
2005 | 550000 259651 290349 ! L
2006 | 590000 273678 3.16322 I !
2007 | 340000 284273 055727 ' '
2008 | 240000 3.13626 -0.73626 ! !
2009 | 160000 268942 -1.08942 ' '
2010 | 360000 291127 068873 ! !
2011 | 290000 331159 -0.41159 I '
2012 | 3.40000 329474 0.10526 ' '
2013 | 280000 3.26921 -0.46921 ! !
2014 | 380000 314871 065129 I '
2015 | 370000 257486 112514 ' '
2016 | 320000 246921 073079 ! !
2017 | 130000 259182 -1.29182 ' '
2018 | 1.10000 279983 -1.60983 ! !
2019 | 1.00000 271828 -1.71828 1 v
2020 | < >
Path = e\disque local (1) | DB = none | WF = untitled
. 19:23
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Mean

Median

Maximum

Minimum

Std. Dev.

Skewness
I I Kurtosis

- - Jarque-Bera
-8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4

Probability

Series: Residuals
Sample 1990 2020
Observations 31

-7.507608

-0.986007

-1.72e-16
0.557274
3.219404
2.408251

4.355255

7.395513
0.024779E
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 5.981941 Prob. F(2,27) 0.0071
Obs*R-squared 9.518568 Prob. Chi-Square(2) 0.0086

Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 04/23/22 Time: 16:50
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JeY) el s At )

Ll g Al S g Al ama

.

sl

98




Aol B aaBY) gl o bl e ol pad Y Al @l Au) a1 S Juadl

N ol

90 92 94 9 98 00 02 04 06 08 10 12 14 16 18 20

—— Residual Actual ——— Fitted

I el ;)
Ao gl il g il g Al g ABBa) al) (i (A grada g (Sl aea )

Date: 04/24/22 Time: 15:51
Sample: 1990 2020
Included observations: 31

AutocorrelationPartial Correlation AC PAC Q-Stat Prob
B il . *** | 1 0.436 0.436 6.4893 0.011
R . *. | 2 0.315 0.154 9.9841 0.007

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

F-statistic 11.32933 Prob. F(1,28) 0.0022
Obs*R-squared 8.929957 Prob. Chi-Square(1) 0.0028

OV o sl als (6 sl 2ieResidual -serial correlation  JLial ) el die
. % 50 J8l 51 0.0022 ) Lied JaiF-STATISTISTIC

s agle g

Ho s iall (il (i 5
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Variable LEVEL FIRST DEFERENCE
ADF RESULTAT ADF RESULTAT

STATISTICS STATISTICS
GDP 0.2902 | non stationary 0.3833 non stationary
PRICE -1.345277 stationary 0.0068 stationary
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Dependent Variable: GDP
Method: Least Squares
Date: 04/12/22 Time: 12:27
Sample: 1990 2020

Included observations: 31

Variable Coefficient Std. Error t-Statistic  Prob.

C 1927091 0.815654 2.362634 0.0251
PRICE 0.012263 0.013919 0.881084 0.3855

R-squared 0.026071 Mean dependent var 2.532258
Adjusted R-squared -0.007512 S.D. dependent var 2.440271
S.E. of regression 2.449420  Akaike info criterion 4.691921
Sum squared resid 173.9902 Schwarz criterion 4.784436
Log likelihood -70.72477  Hannan-Quinn criter. 4.722078
F-statistic 0.776309 Durbin-Watson stat 0.791920
Prob(F-statistic) 0.385517
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