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Series: Residuals
74 Sample 2002S1 2020S2
6 Observations 38
5 | Mean 2.70e-07
Median 43844688
4 | Maximum 2.73e+09
Minimum -2.96e+09
3 Std. Dev. 1.38e+09
Skewness 0.009869
2+ Kurtosis 2.767917
o Jarque-Bera  0.085899
0 Probability 0.957960
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Dependent Variable: PIB

Method: ARDL

Date: 09/20/21 Time: 20:25

Sample (adjusted): 2002S1 2020S2

Included observations: 38 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): IN

Fixed regressors: C

Number of models evalulated: 20

Selected Model: ARDL(2, 4)

Variable Coefficient ~ Std. Error t-Statistic Prob.*
PIB(-1) 0.159101 0.098808 1.610206 0.1178
PIB(-2) 0.823723 0.101858 8.086955 0.0000
IN 4.37E+08  1.36E+08 3.215369 0.0031
IN(-1) -42297995 1.58E+08 -0.268004 0.7905
IN(-2) 4.81E+08  1.59E+08 3.021145 0.0051
IN(-3) -79304920 1.68E+08 -0.473144 0.6395
IN(-4) -1.05E+09  1.62E+08 -6.476714 0.0000

C 7.05E+09  3.73E+09 1.889102 0.0686
R-squared 0.997123 Mean dependent var 1.67E+11
Adjusted R-squared 0.996452 S.D. dependent var 2.57E+10
S.E. of regression 1.53E+09 Akaike info criterion 45.31785
Sum squared resid 7.01E+19 Schwarz criterion 45.66260
Log likelihood -853.0391 Hannan-Quinn criter. 45.44051
F-statistic 1485.538 Durbin-Watson stat 1.131415
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model
selection.
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Levels Equation

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
IN -1.48E+10 2.61E+10 -0.567518 0.5746
C 4.10E+11 4 59E+11 0.894295 0.3783

EC = PIB - (-14831947912.3128*IN + 410295082396.9409 )
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ARDL Error Correction Regression
Dependent Variable: D(PIB)

Selected Model: ARDL(2, 4)

Case 2: Restricted Constant and No Trend
Date: 09/20/21 Time: 21:00

Sample: 2000S1 2020S2

Included observations: 38

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(PIB(-1)) -0.823723 0.094782 -8.690674 0.0000
D(IN) 4.37E+08 1.07E+08 0.000000 0.0000
D(IN(-1)) 6.49E+08 1.19E+08 0.000000 0.0000
D(IN(-2)) 1.13E+09 1.20E+08 0.000000 0.0000
D(IN(-3)) 1.05E+09 1.41E+08 0.000000 0.0000
CointEq(-1)* -0.017177 0.001321 -13.00502 0.0000
R-squared 0.851184 Mean dependent var 2.04E+09
Adjusted R-squared 0.827932 S.D. dependent var 3.57E+09
S.E. of regression 1.48E+09 Akaike info criterion 45.21259
Sum squared resid 7.01E+19 Schwarz criterion 45.47115
Log likelihood -853.0391 Hannan-Quinn criter. 45.30458

Durbin-Watson stat 1.131415

* p-value incompatible with t-Bounds distribution.
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Dependent Variable: PIB
Method: Least Squares
Date: 10/26/21 Time: 18:31
Sample: 2000S1 2020S2
Included observations: 42

Variable Coefficient Std. Error t-Statistic Prob.

C 3.86E+11 7.75E+09 49.81528 0.0000

INS 3.61E+09 1.41E+08 25.65074 0.0000

R-squared 0.942690 Mean dependent var 5.49E+11

Adjusted R-squared 0.941257 S.D. dependent var 1.19E+11

S.E. of regression 2.87E+10 Akaike info criterion 51.04812

Sum squared resid 3.31E+22 Schwarz criterion 51.13086

Log likelihood -1070.010 Hannan-Quinn criter. 51.07845

F-statistic 657.9605 Durbin-Watson stat 0.248030
Prob(F-statistic) 0.000000
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Date: 10/26/21 Time:18:39
Sample: 200051202052
Included observations: 42

Autocornrelation FPartial Cormelation A FAaC Q-Stat FProb
L] f L] I 1 0.810 0810 29593 0000
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Date: 10/26/21 Time: 18:51

Series: INS PIB

Sample: 2000S1 2020S2

Included observations: 42

Null hypothesis: Series are not cointegrated

Cointegrating equation deterministics: C

Automatic lags specification based on Schwarz criterion (maxlag=9)

Dependent tau-statistic Prob.* Z-statistic Prob.*
INS -0.558939 0.9586 -1.941716 0.9347
PIB -0.891211 0.9204 -3.045366 0.8729

*MacKinnon (1996) p-values.

Intermediate Results:

INS PIB
Rho -1 -0.047359 -0.074277
Rho S.E. 0.084730 0.083344
Residual variance 14.37272 2.01E+20
Long-run residual variance 14.37272 2.01E+20
Number of lags 0 0
Number of observations 41 41
Number of stochastic trends** 2 2

*Number of stochastic trends in asymptotic distribution
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Date: 10/24/21 Time: 22:11

Sample (adjusted): 2001S1 2020S2
Included observations: 40 after adjustments
Trend assumption: Linear deterministic trend
Series: PIB INS

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None 0.273347 14.99721 15.49471 0.0593
At most 1 0.054105 2.224950 3.841466 0.1358
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Heteroskedasticity test: ARCH

F-statistic 0.124557 Prob F(1.35) 0.7263

0.131208 0.7172

Obs R-squard Prob. Chi-Square
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Breusch- Godfrey Serial Correlation LM test

F-statistic 1.183753 Prob F(2.27) 0.3215

Obs R-squard 3.063427 Prob. Chi-Square | 0.2162
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10
Series: Residuals
Sample 2002S1 2020S2
8 - Observations 38
Mean 2.37e-05
6- Median 68319112
Maximum 2.55e+09
4 Minimum -4.25e+09
| Std. Dev. 1.50e+09
Skewness -0.356716
2 | Kurtosis 3.214508
Jarque-Bera  0.878749
0 ‘ Probability 0.644439

-4.0e+09 -2.0e+09 5000.00 2.0e+09
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Dependent Variable: PIB

Method: ARDL

Date: 09/20/21 Time: 21:52

Sample (adjusted): 2002S1 2020S2

Included observations: 38 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): IN

Fixed regressors: C

Number of models evalulated: 20

Selected Model: ARDL(3, 4)

Variable Coefficient Std. Error t-Statistic Prob.*

PIB(-1) 0.644780 0.107040 6.023735 0.0000

PIB(-2) 0.876900 0.108167 8.106912 0.0000

PIB(-3) -0.688208 0.117339 -5.865109 0.0000

IN -1.84E+08 1.40E+08 -1.315808 0.1985

IN(-1) 1.41E+08 1.86E+08 0.757146 0.4551

IN(-2) 1.14E+08 2.15E+08 0.528525 0.6012

IN(-3) -40172197 2.42E+08 -0.166058 0.8693

IN(-4) 5.79E+08 2.13E+08 2.718642 0.0110

C 2.56E+10 6.49E+09 3.943865 0.0005

R-squared 0.999134 Mean dependent var 2.21E+11

Adjusted R-squared 0.998895 S.D. dependent var 5.08E+10

S.E. of regression 1.69E+09 Akaike info criterion 45.53613

Sum squared resid 8.27E+19 Schwarz criterion 45.92398

Log likelihood -856.1865 Hannan-Quinn criter. 45.67413

F-statistic 4182.989 Durbin-Watson stat 2.076953
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model
selection.
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
IN 3.67E+09 1.82E+08 20.16313 0.0000
C 1.54E+11 5.20E+09 29.60041 0.0000

EC = PIB - (3665452919.4354*IN + 153811085809.2143 )
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EC = PIB - (3665452919.4354*IN + 153811085809.2143 )
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ARDL Error Correction Regression
Dependent Variable: D(PIB)

Selected Model: ARDL(3, 4)

Case 2: Restricted Constant and No Trend
Date: 09/20/21 Time: 22:04

Sample: 2000S1 2020S2

Included observations: 38

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(PIB(-1)) -0.188692 0.074862 -2.520530 0.0175
D(PIB(-2)) 0.688208 0.103891 6.624335 0.0000

D(IN) -1.84E+08 1.31E+08 0.000000 0.0000

D(IN(-1)) -6.53E+08 1.83E+08 0.000000 0.0000
D(IN(-2)) -5.39E+08 2.12E+08 0.000000 0.0000
D(IN(-3)) -5.79E+08 2.04E+08 0.000000 0.0000

CointEq(-1)* -0.166529 0.034677 -4.802245 0.0000
R-squared 0.919666 Mean dependent var 4.52E+09
Adjusted R-squared 0.904118 S.D. dependent var 5.28E+09
S.E. of regression 1.63E+09 Akaike info criterion 45.43087
Sum squared resid 8.27E+19 Schwarz criterion 45.73253
Log likelihood -856.1865 Hannan-Quinn criter. 45.53820
Durbin-Watson stat 2.076953

* p-value incompatible with t-Bounds distribution.
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Null Hypothesis: PIB has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.995963 0.2873
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.370129 0.9984
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.615131 0.4444
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.412565 0.8971
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932

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

Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant, Linear Trend
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Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.209512 0.8946
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.932635 0.3065
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: Constant
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.846645 0.3535
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.417617 0.9835
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: None
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
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Phillips-Perron test statistic 3.752973 0.9999
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -8.382828 0.0000
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -9.376927 0.0000
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.704243 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: Constant
Lag Length: 8 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.158576 0.9972
Test critical values: 1% level -3.646342
5% level -2.954021
10% level -2.615817

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: IN has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 6 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.633738 0.7587
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: None
Lag Length: 8 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.117955 0.9282
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(IN) has a unit root
Exogenous: Constant
Lag Length: 7 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.798450 0.8064
Test critical values: 1% level -3.646342
5% level -2.954021
10% level -2.615817
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(IN) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 7 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.305580 0.4195
Test critical values: 1% level -4.262735
5% level -3.552973
10% level -3.209642

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

Null Hypothesis: D(IN) has a unit root
Exogenous: None
Lag Length: 7 (Automatic - based on SIC, maxlag=9)
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t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.052978 0.6927
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: Constant
Bandwidth: 40 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 4.042403 1.0000
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 39 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.933476 0.9421
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: None
Bandwidth: 15 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 4.279793 1.0000
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(IN) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -8.543623 0.0000
Test critical values: 1% level -3.605593
5% level -2.936942

318



10% level -2.606857

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

Null Hypothesis: D(IN) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -11.18080 0.0000
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611

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

Null Hypothesis: D(IN) has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.719945 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: PIB has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.564376 0.4909
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.094840 0.9170
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
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*MacKinnon (1996) one-sided p-values.

Null Hypothesis: PIB has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.146962 0.9323
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.707775 0.0818
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.890447 0.1765
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.129030 0.0335
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593

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

Null Hypothesis: PIB has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
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Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.990809 0.7477
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.988686 0.9345
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: None
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 2.631634 0.9974
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -7.698074 0.0000
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -7.845827 0.0000
Test critical values: 1% level -4.205004
5% level -3.526609
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*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(PIB) has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.537241 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: INS has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.052186 0.9476
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: INS has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.612545 0.0417
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: INS has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.835286 0.8875
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593

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

Null Hypothesis: D(INS) has a unit root
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Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.547678 0.0122
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(INS) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.889803 0.0229
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(INS) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.251519 0.1902
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: INS has a unit root
Exogenous: Constant
Bandwidth: 40 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.947529 0.9998
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: INS has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
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Phillips-Perron test statistic -3.274213 0.0849
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: INS has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 3.883173 0.9999
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(INS) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -10.50287 0.0000
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(INS) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -10.99674 0.0000
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(INS) has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.819052 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
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Null Hypothesis: PIB has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.484195 0.9840
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.954403 0.1577
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.775419 0.9799
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.794562 0.3776
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.951655 0.6086
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.246802 0.5908
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: Constant
Bandwidth: 16 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 2.650440 1.0000
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: PIB has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.818127 0.1993
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902

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

Null Hypothesis: PIB has a unit root
Exogenous: None
Bandwidth: 15 (Newey-West automatic) using Bartlett kernel
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Adj. t-Stat Prob.*
Phillips-Perron test statistic 12.02037 1.0000
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -11.54711 0.0000
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -12.89064 0.0000
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(PIB) has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.908975 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.948958 0.9998
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932
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*MacKinnon (1996) one-sided p-values.

Null Hypothesis: IN has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.930244 1.0000
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.501265 0.9963
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(IN) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.082474 0.7131
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(IN) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.840430 0.6656
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(IN) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.000759 0.6763
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: Constant
Bandwidth: 26 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 5.241523 1.0000
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.237906 0.9899
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: IN has a unit root
Exogenous: None
Bandwidth: 24 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 8.435150 1.0000
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(IN) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
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Phillips-Perron test statistic -8.394089 0.0000
Test critical values: 1% level -3.605593

5% level -2.936942

10% level -2.606857

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

Null Hypothesis: D(IN) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -9.624702 0.0000
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611

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

Null Hypothesis: D(IN) has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.553576 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711

*MacKinnon (1996) one-sided p-values.
Eviews10 &l yiee sleie¥l adUall slae] pe o yuual

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000

F-statistic 52.85332 10% 3.02 3.51
k 1 5% 3.62 4.16
2.5% 4.18 4.79

1% 4.94 5.58
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.415226 Prob. F(7,30) 0.8852
Obs*R-squared 3.356478 Prob. Chi-Square(7) 0.8502
Scaled explained SS 1.849230 Prob. Chi-Square(7) 0.9677

Heteroskedasticity Test: Harvey

F-statistic 1.623725 Prob. F(7,30) 0.1670
Obs*R-squared 10.44119 Prob. Chi-Square(7) 0.1649
Scaled explained SS 11.75493 Prob. Chi-Square(7) 0.1089

Heteroskedasticity Test: ARCH

F-statistic 0.434162 Prob. F(1,35) 0.5143
Obs*R-squared 0.453347 Prob. Chi-Square(1) 0.5007

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 3.862723 Prob. F(2,28) 0.0738
Obs*R-squared 2.49997 Prob. Chi-Square(2) 0.0019
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000

F-statistic 7.191237 10% 3.02 351
k 1 5% 3.62 4.16
2.5% 4.18 4.79

1% 4.94 5.58

Eviews10 &l psee sleie¥l Al slae] cro tyuuall

Heteroskedasticity Test: ARCH

F-statistic 0.124557 Prob. F(1,35) 0.7263
Obs*R-squared 0.131208 Prob. Chi-Square(1) 0.7172

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.183753 Prob. F(2,27) 0.3215
Obs*R-squared 3.063427 Prob. Chi-Square(2) 0.2162

331



é...:-)ll‘

Eviews10 &l psee sleie¥l Al slae| oo syl
Bysgaidl Auyall ASLL 3 1l Alid B3l Judbaadl )2l jLas ] 2l : 08 3=l

Null Hypothesis: UT has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.764085 0.9608
Test critical values: 1% level -4.198503

5% level -3.523623

10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.85E+20
HAC corrected variance (Bartlett kernel) 2.10E+20

Null Hypothesis: UT has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.258857 0.6394
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836

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

Null Hypothesis: UT has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.300038 0.1757
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824

*MacKinnon (1996) one-sided p-values.
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A B C E F G I J K
Al PIB Internet 4| PIB Internet Lgd)|PIB Internet
2000| 1.10401E+11 049 2000( 1.3641E+11 064 2000| 3.7922E+11 211
2001{ 1,13713E+11 0,64 2001 14124E+11 083 20011 3.7463E+11 468
2002| 1.20081E+11 1.59 2002| 1.4461E+11 212 2002| 3.6407E+11 6.38
2003( 1,28727E+11 219 2003| 14923E+11 403 2003| 4.05E+11 8
2004| 1.34262E+11 463 2004| 1.5534E+11 1192 2004| 43723E+11 10,23
2005| 142184E+11 584 2005| 1,6228E+11 12,75 2005 4616E+11 127
2006 1.44601E+11 137 2006| 1,7339E+11 13.66 2006/ 4,7447E+11 19.45
2007| 149517E+11 945 2007 1.8568E+11 16,03 2007| 4.8324E+11 30
2008| 1.33106E+11 10,18 2008 1.9897E+11 18,01 2008 5.1344E+11 36
2009 1,35555E+11 11,23 2009] 2.0826E+11 20 2009| 5,0287E+11 8
2010( 1.61155E+11 12.5 2010 2.1898E+11 216 2010( 5.2821E+11 41
2011 1,65829E+11 149 2011) 2.2285E+11 256 20111 5.8101E+11 475
2012( 1.71467E+11 182 2012) 2.2781E+11 264 2012 6.1245E+11 sL!
2013| 1.76268E+11 225 2013| 2.3279E+11 294 2013| 6.2898E+11 605
2014 1,82966E+11 205 2014) 2.3958E+11 33.89 2014/ 6,5196E+11 64.71
2015| 1.89736E+11 382 2015| 2.5005E+11 3781 2015| 6.7873E+11 69.61
2016 1,95808E+11 4294 2016| 2.6092E+11 44 2016/ 6,9007E+11 7487
2017| 1.98353E+11 4769 2017| 2.7183E+11 4495 2017| 6.8495E+11 8112
2018 2.00733E+11 5957 2018 2.8627E+11 4692 2018 7.0162E+11 9331
2019] 2.02339E+11 60,57 2019| 3.0218E+11 5728 2019| 7.0395E+11 95,72
2020( 1,91311E+11 65,25 2020 3.1297E+11 7191 2020 6,7504E+11 97.86
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Abstract:

E-commerce has become an inevitable presence in the economic cycle of any country
and has an added value in its output. Upon this, This study aimed to explain analyze and
measure the role of electronic commerce in Economic growth, analysis and measurement for
a sample of Arab countries represented (Algeria, Saudi Arabia, and Egypt) during 2000-2020.
The inductive approach was relied on in the theoretical aspect using the descriptive method,
while in the applied aspect, it was relied on quantitative standard analysisARDL model on the
sample. The study showed that the results of estimating the long-term relationship in Algeria
were largely compatible with the reality of the Algerian economy. E-commerce was not
affected by economic growth, while this study proved the existence of a direct relationship
between the two variables in the short term. It was also shown through the results of the joint
integration of the Engel-Granger test and the Johansen test that there is no long-term
equilibrium relationship between economic growth and electronic commerce in Saudi Arabia,
despite it being ranked first compared to the sample of selected countries but in Egypt, the
results of estimating the long-term relationship indicated a positive relationship between the
two variables, meaning that electronic commerce contributes to promoting and stimulating the
Egyptian economic growth, while the results of estimating the short-term relationship
demonstrated an inverse relationship between the study variables.

keyword: E-commerce, Economic growth, GDP, internet, ARDL model, Sample of
Arabcountries.




