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Abstract:
This study aim to know the effect of foreign direct investment

on the economic growth in Algeria from the period: 1990 in to 2019, where the
foreign direct investment is dependent variable. Whether the economic growth
is represent independent variable measured by Gross domestic product (GDP).

To rich the study objective” s, we use econometric analyses method ,specially
the Co integration Model ,the most important result that we have find is co-
integration relationship between the variables in the long term.

Accordingly the result we suggest to improve the climate for foreign direct
investment, most notably the need to work on upgrading infrastructure, paying
attention to the development of human capital, and the need to work on
reforming the banking and financial sector

Key words: foreign direct investment, economic growth, Gross domestic
product
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VAR Lag Order Selection Criteria

Endogenous variables: GDP FDI
Exogenous variables: C
Date: 05/06/22 Time: 20:04
Sample: 1990 2019

Included observations: 26

HQ SC AIC FPE LR LogL Lag

5.816695 5.885604  5.788827  1.119799 NA -73.25475 0

5.630957* 5.837682* 5.547352* 0.881318* 12.63085* -66.11558 1

5.939787 6.284329 5.800446  1.143839 1.146570 -65.40580 2

6.183365 6.665725 5.988288  1.404594  2.277152 -63.84775 3

6.460191 7.080368 6.209378  1.809911  1.472246 -62.72191 4

* 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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Ja¥I AL gha A8l ;(11-03)J s

Dependent Variable: GDP

Method: Least Squares
Sample: 1990 2019

Included observations: 30

Variable Coefficient Std. Error t-Statistic Prob.
FDI 1.254164 0.567485 2.210039 0.0354
C 1.673624 0.590578 2.833875 0.0084
R-squared 0.148529 Mean dependent var ~ 2.716667

Adjusted R-squared  0.118120 S.D. dependent var 2.070663
S.E. of regression  1.944528 Akaike info criterion  4.232256
Sum squared resid  105.8733 Schwarz criterion 4.325669

Log likelihood -61.48384  Hannan-Quinn criter.  4.262140
F-statistic 4.884274 Durbin-Watson stat 1.479567
Prob(F-statistic) 0.035447

Eviews12 el Al jia Se el Gullall dlac) ar saad)
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GDP = 1.254164*FDI+1.673624
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(1990-2019) il jall & dbai¥) saill o jdliall wia¥) jlaiinY) jif (il Gl Jaadl)
w8l gal) Abeabad Bas gl jda LR 1(12-03) gl

(SM‘
Q\J;\ild\
R e (I oy g Cmld 7y e
il 5 <l O 9l g
g et
et -3.98 -3.89 -4.056
5% -3.34 3.34 3.34
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O Al e (a5 e priiall (s JaY) AL sha 433 ) 53 ABDe 2 5 da g ¢ a A ) (e AalSi
b oo hapdl Jhall jlaasy) JSLie ) kil e 2 el 38 Uadl) osad 480le o4 0 jsciall
Sl saill e A 23 saill Aale s A LAY Auadidi ol L)

Breusch-Godfrey Serial Correlation LM Test: Jlial e Laaie| 5 B gall SIAN Jals ¥ jLad)- ]
S Jsaall 8 A g il
IM s &iliis (13-03) Jgad)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic  0.853977 )4Prob. F(2,2 0.4383

Obs*R-squared 1.926667 Prob. Chi-Square(2) 0.3816
Eviews12 G—AU)-.’ Gila jda L,,J“— Jeliy Q,),\XLH\ e ey giaad)

e s\S A XS5 ¢0,4383 A sina (5 e die 0,853977 s sbudF A a3l salid) Jsaall (e

Lol ) Al s o5 4dly AN aoad) a3 i Lilasy Las 0.3816 4 sine (5 s 2i21,926667 (5 sbus
Zsalll A B el G 13

JLEa) e laaaie) oUaal) cplidll axe il LIAY s(Heteroscedasticity) $Uad¥) culid il ase JLEA1-2
1 AU J gl 8 A ge il 5 (ARCH)

(ARCH) (3131 jlasiyl Ja g el cplall il ane =il 1(14-03) Jsaall

F-statistic  0.160095 Prob. F(1,26) 0.6923
Obs*R-  0.171355 Prob. Chi-Square(1) 0.6789
squared
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(1990-2019) 5 jall (b oaBY) saill e yiluall inY) L) Sl Ll A Jaadl
(JB) 4 gdad) pUadB aal) a9l LR il 1(07-03) JS&d)

6
Series: Residuals
5 Sample 1991 2019
Observations 29
4 Mean -3.06e-17
Median 0.134190
3| Maximum 3.078990
Minimum -3.909427
5 Std. Dev. 1.750804
) Skewness -0.091281
Kurtosis 2.440456
1]
Jarque-Bera  0.418589
0 Probability 0.811157

-4 -3 2 -1 0 1 2 3
Eviews12 gl » Gla jia o lely gulllall slac ) ez jeaal)
AL %5 (e S (A 50.811157 s sine s 5iwai0. 418589 s Jarque-Bera ad of gl iy
el 3 o B
r AUl Jsaadl 8 LS jpadll Ja¥) b Uadll epm i A0 5305 o3 53 gaill AaDls g A (0 ST m

sl mmai jaaill a1 483e £(03-15)d saal)

Variable Coefficient Std. Error t-Statistic Prob.
C 0.045965 | 0.337899 | 0.136033 | 0.8928
DFDI 0.024903 | 0.623350 | 0.039950 | 0.9684
ET(-1) -0.685460| 0.182067 | -3.764881 | 0.0009
R-squared 0.359575 Mean dependent var 0.006897
Adjusted R-squared 0.310312 S.D. dependent var 2.187779
S.E. of regression 1.816895 Akaike info criterion 4.129833
Sum squared resid 85.82881 Schwarz criterion 4.271277
Log likelihood -56.88257 Hannan-Quinn criter. 4174131
F-statistic 7.299032 Durbin-Watson stat 2.113029

Prob(F-statistic) 0.003048

Eviews12 G.AL'U.; Glayaa e el pudliall dlae) ez ylaal)

DGDP = 0.045965+0.024903*DFDI -0.685460*ET(-1)
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Granger Causality Test:4wsal) ii)-4

shanty ol b ¢l a1 LY (oY) pail) (o AEDal) sLad) G e a LAY 13 Uiy
;A (03-16)J 5280 3 dania s gl Lagis Apoms e (555 Y of (el G 4l LS ¢(Jolia ol

Pairwise Granger Causality Tests
Date: 05/16/22 Time: 20:04

Sample: 1990 2019

Lags: 1

Null Hypothesis: Obs  F-Statistic Prob.
DFDI does not Granger Cause DGDP 28 0.06394 0.8024
DGDP does not Granger Cause DFDI 0.22031 0.6429
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- Sl (08-03)

15

-15

5% Significance |
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GDP FDI
Mean 2.716667 0.831663
Median 3.100000 0.805356
Maximum 7.200000 2.033266
Minimum -2.100000 -0.324012
Std. Dev. 2.070663 0.636298
Skewness -0.286828 0.112998
Kurtosis 3.129046 2.272314
Jarque-Bera 0.432167 0.725751
Probability 0.805668 0.695673
Sum 81.50000 24.94989
Sum Sq. Dev. 124.3417 11.74139
Observations 30 30
GDP FDI
GDP 1 0.385
FDI 0.385 1
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Null Hypothesis: GDP has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.235037 0.0280
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/06/22 Time: 21:56
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.555556 0.171731 -3.235037 0.0032
C 1.549044 0.592110 2.616145 0.0144
R-squared 0.279336 Mean dependent var 0.006897
Adjusted R-squared 0.252645 S.D. dependent var 2.187779
S.E. of regression 1.891329 Akaike info criterion 4.178908
Sum squared resid 96.58234 Schwarz criterion 4.273204
Log likelihood -58.59417 Hannan-Quinn criter. 4.208441
F-statistic 10.46546 Durbin-Watson stat 2.192002
Prob(F-statistic) 0.003205
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Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.123684 0.1198
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/06/22 Time: 21:56
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.566798 0.181452 -3.123684 0.0043
C 1.426352 0.802908 1.776484 0.0874
@TREND("1990") 0.010260 0.044354 0.231318 0.8189
R-squared 0.280816 Mean dependent var 0.006897
Adjusted R-squared 0.225495 S.D. dependent var 2.187779
S.E. of regression 1.925377 Akaike info criterion 4.245818
Sum squared resid 96.38398 Schwarz criterion 4.387262
Log likelihood -58.56436 Hannan-Quinn criter. 4.290116
F-statistic 5.076051 Durbin-Watson stat 2.167895

Prob(F-statistic) 0.013769

Null Hypothesis: GDP has a unit root
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Exogenous: None

Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.997840 0.2778
Test critical values: 1% level -2.650145
5% level -1.953381
10% level -1.609798
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/06/22 Time: 21:57
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.109686 0.109923 -0.997840 0.3276
D(GDP(-1)) -0.408472 0.176145 -2.318956 0.0285
R-squared 0.249187 Mean dependent var 0.078571
Adjusted R-squared 0.220309 S.D. dependent var 2.192978
S.E. of regression 1.936402 Akaike info criterion 4.228289
Sum squared resid 97.49092 Schwarz criterion 4.323446
Log likelihood -57.19605 Hannan-Quinn criter. 4.257380
Durbin-Watson stat 2.055756

Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=7)
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t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.595862 0.0000
Test critical values: 1% level -3.689194
5% level -2.971853
10% level -2.625121
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/06/22 Time: 21:57
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -1.463735 0.170284 -8.595862 0.0000
C 0.083540 0.372531 0.224250 0.8243
R-squared 0.739711 Mean dependent var 0.067857
Adjusted R-squared 0.729700 S.D. dependent var 3.791516
S.E. of regression 1.971226 Akaike info criterion 4.263937
Sum squared resid 101.0290 Schwarz criterion 4.359095
Log likelihood -57.69512 Hannan-Quinn criter. 4.293028
F-statistic 73.88884 Durbin-Watson stat 2.111944
Prob(F-statistic) 0.000000
Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
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Augmented Dickey-Fuller test statistic -8.802846 0.0000
Test critical values: 1% level -4.323979
5% level -3.580623
10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/06/22 Time: 21:58
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -1.487397 0.168968 -8.802846 0.0000
C 1.011992 0.799036 1.266517 0.2170
@TREND("1990") -0.059884 0.045761 -1.308613 0.2026
R-squared 0.756397 Mean dependent var 0.067857
Adjusted R-squared 0.736909 S.D. dependent var 3.791516
S.E. of regression 1.944760 Akaike info criterion 4.269111
Sum squared resid 94.55227 Schwarz criterion 4.411847
Log likelihood -56.76755 Hannan-Quinn criter. 4.312747
F-statistic 38.81303 Durbin-Watson stat 2.221281
Prob(F-statistic) 0.000000
Null Hypothesis: D(GDP) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.750135 0.0000
Test critical values: 1% level -2.650145
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5% level -1.953381

10% level -1.609798

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)

Method: Least Squares

Date: 05/06/22 Time: 21:58

Sample (adjusted): 1992 2019

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(GDP(-1)) -1.463548 0.167260 -8.750135 0.0000
R-squared 0.739207 Mean dependent var 0.067857
Adjusted R-squared 0.739207 S.D. dependent var 3.791516
S.E. of regression 1.936247 Akaike info criterion 4.194441
Sum squared resid 101.2244  Schwarz criterion 4.242020
Log likelihood -57.72217 Hannan-Quinn criter. 4.208986
Durbin-Watson stat 2.108131

Null Hypothesis: FDI has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.749011 0.0782
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989

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

Method: Least Squares

Date: 05/06/22 Time: 21:58

Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
FDI(-1) -0.404452 0.147126 -2.749011 0.0105
C 0.364480 0.154173 2.364088 0.0255
R-squared 0.218684 Mean dependent var 0.027728
Adjusted R-squared 0.189746 S.D. dependent var 0.560047
S.E. of regression 0.504122 Akaike info criterion 1.534474
Sum squared resid 6.861744 Schwarz criterion 1.628770
Log likelihood -20.24987 Hannan-Quinn criter. 1.564006
F-statistic 7.557061 Durbin-Watson stat 2.209892
Prob(F-statistic) 0.010528
Null Hypothesis: FDI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.701485 0.2432
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(FDI)
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Method: Least Squares
Date: 05/06/22 Time: 21:59
Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
FDI(-1) -0.435823 0.161327 -2.701485 0.0120
C 0.296586 0.205186 1.445448 0.1603
@TREND("1990") 0.006268 0.012269 0.510851 0.6138
R-squared 0.226448 Mean dependent var 0.027728
Adjusted R-squared 0.166944 S.D. dependent var 0.560047
S.E. of regression 0.511166 Akaike info criterion 1.593452
Sum squared resid 6.793555 Schwarz criterion 1.734897
Log likelihood -20.10506 Hannan-Quinn criter. 1.637751
F-statistic 3.805591 Durbin-Watson stat 2.159429

Prob(F-statistic) 0.035511

Null Hypothesis: FDI has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.329056 0.1660
Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FDI)
Method: Least Squares

Date: 05/06/22 Time: 21:59
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Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
FDI(-1) -0.128090 0.096377 -1.329056 0.1946
R-squared 0.056954 Mean dependent var 0.027728
Adjusted R-squared 0.056954 S.D. dependent var 0.560047
S.E. of regression 0.543865 Akaike info criterion 1.653644
Sum squared resid 8.282102 Schwarz criterion 1.700792
Log likelihood -22.97783 Hannan-Quinn criter. 1.668410
Durbin-Watson stat 2.443382
Null Hypothesis: D(FDI) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.605310 0.0001
Test critical values: 1% level -3.699871
5% level -2.976263
10% level -2.627420
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FDI,2)
Method: Least Squares
Date: 05/06/22 Time: 21:59
Sample (adjusted): 1993 2019
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(FDI(-1)) -1.748452 0.311928 -5.605310 0.0000
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D(FDI(-1),2) 0.332524 0.192618 1.726339  0.0971

C 0.048917 0.104685 0.467280 0.6445
R-squared 0.694027 Mean dependent var -0.002374
Adjusted R-squared 0.668530 S.D. dependent var 0.941426
S.E. of regression 0.542012 Akaike info criterion 1.717381
Sum squared resid 7.050641 Schwarz criterion 1.861363
Log likelihood -20.18464 Hannan-Quinn criter. 1.760194
F-statistic 27.21919 Durbin-Watson stat 2.041927
Prob(F-statistic) 0.000001

Null Hypothesis: D(FDI) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.705978 0.0004
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FDI,2)
Method: Least Squares
Date: 05/06/22 Time: 22:00
Sample (adjusted): 1993 2019
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(FDI(-1)) -1.806805 0.316651 -5.705978 0.0000
D(FDI(-1),2) 0.362434 0.194559 1.862854 0.0753
C 0.274534 0.242794 1.130726 0.2698
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@TREND("1990") -0.013998 0.013595 -1.029607 0.3139
R-squared 0.707509 Mean dependent var -0.002374
Adjusted R-squared 0.669357 S.D. dependent var 0.941426
S.E. of regression 0.541334 Akaike info criterion 1.746395
Sum squared resid 6.739989 Schwarz criterion 1.938371
Log likelihood -19.57633 Hannan-Quinn criter. 1.803479
F-statistic 18.54492 Durbin-Watson stat 2.083687
Prob(F-statistic) 0.000002
Null Hypothesis: D(FDI) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.675227 0.0000
Test critical values: 1% level -2.653401
5% level -1.953858
10% level -1.609571
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(FDI,2)
Method: Least Squares
Date: 05/06/22 Time: 22:00
Sample (adjusted): 1993 2019
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(FDI(-1)) -1.736135 0.305915 -5.675227 0.0000
D(FDI(-1),2) 0.326543 0.189164 1.726242 0.0966
R-squared 0.691244 Mean dependent var -0.002374
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Adjusted R-squared

S.E. of regression

Sum squared resid

Log likelihood

Durbin-Watson stat

0.678893 S.D. dependent var 0.941426
0.533471 Akaike info criterion 1.652364
7.114787 Schwarz criterion 1.748352
-20.30691 Hannan-Quinn criter. 1.680906
2.035431

GDP <l juiall Tl cUay¥) il yi
VAR Lag Order Selection Criteria
Endogenous variables: GDP FDI

Exogenous variables: C

Date: 05/06/22 Time: 20:04

Sample: 1990 2019

Included observations: 26

HQ sC AlC FPE LR LogL Lag
5.816695  5.885604  5.788827  1.119799 NA -73.25475 0
5.630957* 5.837682* 5.547352* 0.881318* 12.63085* -66.11558 1
5939787  6.284329  5.800446  1.143839  1.146570  -65.40580 2
6.183365  6.665725  5.988288  1.404594 2277152  -63.84775 3
6.460191  7.080368  6.209378  1.809911  1.472246  -62.72191 4

* 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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Dependent Variable: GDP
Method: Least Squares
Date: 05/10/22 Time: 23:50
Sample: 1990 2019

Included observations: 30

Variable Coefficient Std. Error t-Statistic Prob.

FDI 1.254164 0.567485 2.210039 0.0354

C 1.673624 0.590578 2.833875 0.0084
R-squared 0.148529 Mean dependent var 2.716667
Adjusted R-squared 0.118120 S.D. dependent var 2.070663
S.E. of regression 1.944528 Akaike info criterion 4.232256
Sum squared resid 105.8733 Schwarz criterion 4.325669
Log likelihood -61.48384 Hannan-Quinn criter. 4.262140
F-statistic 4.884274 Durbin-Watson stat 1.479567
Prob(F-statistic) 0.035447
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Last updated: 05/13/22 - 00:50
Residuals from equation with dependent
variable GDP
Modified: 1990 2019 // makeresids et
1990 -0.8736244869439128
1991 -2.911249421939561
1992 0.05112564306479039
1993 -3.773624486943913
1994 -2.573624486943913
1995 2.126370302932338
1996 1.704999890193023
1997 -1.250459195188045
1998 1.84760396882503
1999 0.7745072961357697
2000 1.485220268857232
2001 -1.22367431337191
2002 1.573263018585415
2003 4.347534781727848
2004 1.330287959167935
2005 2.821492648100686
2006 -1.946597199681337
2007 0.1591130951824531
2008 -1.208848888472285
2009 -2.584430553683798
2010 0.1367283781803377
2011 -0.3858963670116009
2012 0.8262700096737643
2013 0.1147647226344584
2014 1.245213064725273
2015 2.532739965708061
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2016 0.2424918456474474
2017 -1.28071134322899
2018 -1.62487455193159
2019 -1.682111564001007

Null Hypothesis: ET has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

(S sl Al El sl v

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.884535 0.0260
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ET)
Method: Least Squares
Date: 05/11/22 Time: 00:01
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ET(-1) -0.752079 0.193608 -3.884535 0.0006
C -0.029963 0.746165 -0.040156 0.9683
@TREND("1990") 0.003047 0.043599 0.069890 0.9448
R-squared 0.370161 Mean dependent var -0.027879
Adjusted R-squared 0.321712 S.D. dependent var 2.365104
S.E. of regression 1.947858 Akaike info criterion 4.269035
Sum squared resid 98.64788 Schwarz criterion 4.410479
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Log likelihood -58.90100 Hannan-Quinn criter. 4.313333
F-statistic 7.640211 Durbin-Watson stat 1.985072
Prob(F-statistic) 0.002455
Null Hypothesis: ET has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.982471 0.0048
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ET)
Method: Least Squares
Date: 05/11/22 Time: 00:02
Sample (adjusted): 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ET(-1) -0.750326 0.188407 -3.982471 0.0005
C 0.015643 0.355148 0.044046 0.9652
R-squared 0.370043 Mean dependent var -0.027879
Adjusted R-squared 0.346711 S.D. dependent var 2.365104
S.E. of regression 1.911625 Akaike info criterion 4.200257
Sum squared resid 98.66641 Schwarz criterion 4.294553
Log likelihood -58.90372 Hannan-Quinn criter. 4.229789
F-statistic 15.86008 Durbin-Watson stat 1.988583
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Prob(F-statistic)

0.000464

Null Hypothesis: ET has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.055945 0.0002
Test critical values: 1% level -2.647120
5% level -1.952910
10% level -1.610011

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(ET)

Method: Least Squares

Date: 05/11/22 Time: 00:02

Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

ET(-1) -0.750071 0.184931 -4.055945 0.0004
R-squared 0.369998 Mean dependent var -0.027879
Adjusted R-squared 0.369998 S.D. dependent var 2.365104
S.E. of regression 1.877246 Akaike info criterion 4.131363
Sum squared resid 98.67350 Schwarz criterion 4.178511
Log likelihood -58.90477 Hannan-Quinn criter. 4.146129
Durbin-Watson stat 1.988995
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Dependent Variable: DGDP

Method: Least Squares

Date: 05/14/22 Time: 15:17

Sample (adjusted): 1991 2019

Included observations: 29 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.045965 0.337899 0.136033 0.8928
DFDI 0.024903 0.623350 0.039950 0.9684
ET(-1) -0.685460 0.182067 -3.764881 0.0009
R-squared 0.359575 Mean dependent var 0.006897
Adjusted R-squared 0.310312 S.D. dependent var 2.187779
S.E. of regression 1.816895 Akaike info criterion 4.129833
Sum squared resid 85.82881 Schwarz criterion 4.271277
Log likelihood -56.88257 Hannan-Quinn criter. 4174131
F-statistic 7.299032 Durbin-Watson stat 2.113029
Prob(F-statistic) 0.003048
:GDP il () 5l caaball o 58l jlis) v
6
Series: Residuals
5 Sample 1991 2019
| Observations 29
4 - Mean -3.06e-17
Median 0.134190
3| Maximum 3.078990
Minimum -3.909427
) Std. Dev. 1.750804
| Skewness -0.091281
Kurtosis 2.440456
1|
Jarque-Bera  0.418589
0 Probability 0.811157
-4 -3 -2 -1 0 1 2 3

:GDP Alsbaall M Lol L ¥ sl v/

Breusch-Godfrey Serial Correlation LM Test:
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F-statistic 0.853977 Prob. F(2,24) 0.4383
Obs*R-squared 1.926667 Prob. Chi-Square(2) 0.3816
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 05/14/22 Time: 15:13
Sample: 1991 2019
Included observations: 29
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
C 0.006090 0.340536 0.017882 0.9859
DFDI -0.275613 0.676213 -0.407583 0.6872
ET(-1) 0.550372 0.569701 0.966071 0.3436
RESID(-1) -0.655594 0.618221 -1.060452 0.2995
RESID(-2) -0.023237 0.263890 -0.088054 0.9306
R-squared 0.066437 Mean dependent var -3.06E-17
Adjusted R-squared -0.089157 S.D. dependent var 1.750804
S.E. of regression 1.827186 Akaike info criterion 4.199017
Sum squared resid 80.12662 Schwarz criterion 4.434758
Log likelihood -55.88575 Hannan-Quinn criter. 4.272848
F-statistic 0.426989 Durbin-Watson stat 1.891927
Prob(F-statistic) 0.787646
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:GDP 4aad ARCH il v/

Heteroskedasticity Test: ARCH

F-statistic 0.160095 Prob. F(1,26) 0.6923
Obs*R-squared 0.171355 Prob. Chi-Square(1) 0.6789
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/14/22 Time: 15:20
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 3.045841 0.899056 3.387822 0.0023

RESID"2(-1) -0.076607 0.191460 -0.400119 0.6923
R-squared 0.006120 Mean dependent var 2.815353
Adjusted R-squared -0.032106 S.D. dependent var 3.595297
S.E. of regression 3.652556 Akaike info criterion 5.497481
Sum squared resid 346.8704 Schwarz criterion 5.592638
Log likelihood -74.96473 Hannan-Quinn criter. 5.526571
F-statistic 0.160095 Durbin-Watson stat 1.889946
Prob(F-statistic) 0.692337

:GDP 4=l Ramsey RESET JLis v/

Ramsey RESET Test
Equation: UNTITLED
Specification: DGDP C DFDI ET(-1)

Omitted Variables: Squares of fitted values
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Value df Probability
t-statistic 0.212660 25 0.8333
F-statistic 0.045224 (1, 25) 0.8333
Likelihood ratio 0.052413 1 0.8189
F-test summary:
Mean
Sum of Sq. df Squares
Test SSR 0.154981 1 0.154981
Restricted SSR 85.82881 26 3.301108
Unrestricted SSR 85.67383 25 3.426953
LR test summary:
Value
Restricted LogL -56.88257
Unrestricted LogL -56.85637
Unrestricted Test Equation:
Dependent Variable: DGDP
Method: Least Squares
Date: 05/14/22 Time: 15:28
Sample: 1991 2019
Included observations: 29
Variable Coefficient Std. Error t-Statistic Prob.
C -0.013795 0.444406  -0.031041 0.9755
DFDI 0.012344 0.637861 0.019352 0.9847
ET(-1) -0.684963 0.185519 -3.692137 0.0011
FITTED"2 0.036154 0.170009 0.212660 0.8333
R-squared 0.360732 Mean dependent var 0.006897
Adjusted R-squared 0.284020 S.D. dependent var 2.187779
S.E. of regression 1.851203 Akaike info criterion 4.196991
Sum squared resid 85.67383 Schwarz criterion 4.385583
Log likelihood -56.85637 Hannan-Quinn criter. 4.256056
F-statistic 4.702405 Durbin-Watson stat 2.128382
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Prob(F-statistic)

0.009760
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