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Abstract

This research addresses “The Impact of Government Expenditure on
Economic Growth in Libya during the period 1980—2020.” It highlights the
importance of government spending as a key tool for achieving economic
development, given its role in improving living standards and enhancing

economic stability.

The study analyzes the relationship between government
expenditure and economic growth, with a focus on how fiscal policies
influence economic performance in Libya. It employs both descriptive and
quantitative methodologies, using economic data to examine the
relationship between the variables. The study adopts the descriptive
method to review the relevant economic literature, in addition to the
descriptive-quantitative method for analyzing and describing the research
variables. Moreover, econometric methods are applied to measure the
impact of government expenditure on economic growth in the Libyan

economy during the period.(2020-1980)

The results indicate a positive relationship between government
expenditure and economic growth, which underscores the importance of
effective financial planning. The study recommends rationalizing public
spending and directing it towards productive sectors to achieve better
outcomes in economic growth.
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0.520867 0.401226 0.691600 0.727163 R
58.61643 36.51414 119.8545 142.255 F
0.942155 53114.67 0.755878 35853.75 S.e
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Dty bl Jae clysiall SI3 Lals ) clalea (4 = 3) JKEY) moass
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! J¥) 3 38l s LYl
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Autocorrelation Partial Correlation AC PAC  Q-Stat Prob

Autocorrelation Partial Correlation AC PAC Q-5tat Prob
o e 10.003 0.003 00004 0983 [ | | =] 1 0894 0894 45628 0000
[l @t 2 0153 0153 13352 0513 [T g 2 0782 -0.052 81742 0.000
1 1 1 1 3 -0.036 -0.038 14108 0703 | == g 3 0.680 -0.068 10917 0.000
g o g 4 -0.057 -0.082 16017 0.808 | == L 4 0597 0062 12075 0.000
[ A 5 0120 0136 24756 0730 [ — ] 5 0527 0008 14787 0.000
g g 6 -0.093 -0.079 3.0130 0.807 == | | 6 0462 -0.023 16131 0.000
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[ 1 1 15 0.048 -0.013 11122 0744 | @ 1 1 15 0257 0012 24010 0.000
[ [ 16 0.065 0.054 11457 0.780 | 1o 16 0211 -0075 24364 0.000
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-) Liay) dmiiie K= 4 ssadll ic (35S AC a8 i (K=1 1Y) 55adll 2ic (10.003
i 13g Ll A5I3 L) D llae dygies paeg AED 35aa jaua &5 (0.057
e ilalSia gl (gl clgd Jg¥) il aal vie JlaaV)  Asall il Al Al i) ag )il
1(1) 4,0

98



Mfoorelafon Patial Comelaion  AC PAC OStal Prob | Adocomelaion  ParalComelaion AT PAC O-Sta Prob

v N 1-0.003 0.003 0.0004 0934 (N | | == | 1 0861 0.861 42308 0.000
L sl 2 0150 0150 12848 0523 (N i 2 0719 -0.085 72387 0.000
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ADF
(Sgunal \L‘g L-ﬁ)‘ﬂ\;_@
iy GDP GEX GDP GEX
T- -
. - -0.654 -1.659737 -7.0872
With constant | Statistic 0.654866 7.049842 087298
Prop 0.8488 04455 | 0.0000 0.0000
. T -
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Sl A Sl A
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constant&Trend Statistic
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constant& | Statistic
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2023-1970 oo 358l alall Y15 Maa¥) Al Ul Jea) e g J s

) SR E] L Gyl
1970 1,288.3 405
1971 1,586.5 435
1972 1,753.0 610
1973 2,182.5 834
1974 3,795.7 1,298
1975 3,674.3 1,496
1976 4,768.1 1,751
1977 5,612.7 1,950
1978 5,496.1 2,121
1979 7,603.0 3.342
1980 10,553.8 57,616
1981 8,798.8 63,896
1982 8,932.4 51,319
1983 8,511.7 3,664
1984 7,804.7 3,480
1985 7,852.1 2,705
1986 6,960.7 2,414
1987 6,011.6 2,068
1988 6,186.0 1,970
1989 7,191.0 1,931
1990 8,246.9 2,590
1991 8,757.3 2,748
1992 9,231.9 2,748
1993 9,137.7 2,511
1994 9,670.8 2,993
1995 10,672.3 3,230
1996 12,3273 4,096
1997 13,800.5 5,090
1998 12,610.6 4,955
1999 14,075.2 5,055
2000 18,456.9 5,250
2001 21,618.7 5,632
2002 30,330.5 8,487
2003 31,7318 6,108
2004 48,105.4 17,230
2005 66,618.6 21,343
2006 79,029.9 21,378
2007 92,693.6 30,883
2008 102,242.9 44,116

< sid) el sl il Alall Gyl
2009 70,4933 35,677
2010 92,978.2 54,499
2011 47,549.5 23,367
2012 112,591.0 53,942
2013 79,952.6 65,284
2014 30,871.0 43,814
2015 24,563.0 43,179
2016 21,300.0 29,171
2017 46,153.0 32,692
2018 65,641.9 39,286
2019 115,340.0 45,813
2020 109,474.2 37,310

113




Syianal) B gilil) 4y LN |

Null Hypothesis: LOGGDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Prob.* t-Statistic

0.8488 -0.654866 Augmented Dickey-Fuller test statistic
-3.560019 1% level Test critical values:
-2.917650 5% level
-2.596689 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOGGDP)
Method: Least Squares
Date: 02/22/25 Time: 00:14
Sample (adjusted): 1971 2023
Included observations: 53 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.5155 -0.654866 0.033213  -0.021750 LOGGDP(-1)

0.3384 0.966315 0.326581 0.315580 C
0.103597 Mean dependent var 0.008339R-squared
0.313184 S.D. dependent var -0.011106Adjusted R-squared
0.563997 Akaike info criterion 0.314918S.E. of regression
0.638347 Schwarz criterion 5.057841Sum squared resid
0.592588 Hannan-Quinn criter. -12.94591 Log likelihood
1.963239 Durbin-Watson stat 0.428850F-statistic

0.515497 Prob(F-statistic)

Null Hypothesis: LOGGDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Prob.* t-Statistic

0.5038 -2.155313 Augmented Dickey-Fuller test statistic
-4.140858 1% level Test critical values:
-3.496960 5% level
-3.177579 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOGGDP)
Method: Least Squares
Date: 02/22/25 Time: 00:15
Sample (adjusted): 1971 2023
Included observations: 53 after adjustments
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Prob. t-Statistic Std. Error  Coefficient Variable

0.0360 -2.155313 0.083552  -0.180081 LOGGDP(-1)
0.0270 2.278065 0.642758 1.464244 C
0.0452 2.053765 0.007114 0.014610 @TREND("1970")

0.103597 Mean dependent var 0.085486R-squared
0.313184 S.D. dependent var 0.048906 Adjusted R-squared
0.520743 Akaike info criterion 0.305430S.E. of regression
0.632269 Schwarz criterion 4.664360Sum squared resid
0.563631 Hannan-Quinn criter. -10.79970Log likelihood
1.819260 Durbin-Watson stat 2.336931F-statistic

0.107092Prob(F-statistic)

Null Hypothesis: LOGGDP has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Prob.* t-Statistic

0.9941 2.288527 Augmented Dickey-Fuller test statistic

-2.609324 1% level Test critical values:
-1.947119 5% level
-1.612867 10% level

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOGGDP)
Method: Least Squares
Date: 02/22/25 Time: 00:16
Sample (adjusted): 1971 2023
Included observations: 53 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0262 2.288527 0.004396 0.010061 LOGGDP(-1)

0.103597 Mean dependent var -0.009818R-squared
0.313184 S.D. dependent var -0.009818Adjusted R-squared
0.544404 Akaike info criterion 0.314717S.E. of regression
0.581580 Schwarz criterion 5.150446 Sum squared resid
0.558700 Hannan-Quinn criter. -13.42671Log likelihood

1.990481Durbin-Watson stat
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Null Hypothesis: D(LOGGDP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Prob.* t-Statistic

0.0000 -7.049842 Augmented Dickey-Fuller test statistic

-3.562669 1% level Test critical values:
-2.918778 5% level
-2.597285 10% level

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

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

Method: Least Squares

Date: 02/22/25 Time: 00:16

Sample (adjusted): 1972 2023
Included observations: 52 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0000  -7.049842 0.141442 -0.997144  D(LOGGDP(-1))

0.0349 2.168726 0.046702 0.101284 C
-0.004157 Mean dependent var 0.498497R-squared
0.446069 S.D. dependent var 0.488467 Adjusted R-squared
0.590672 Akaike info criterion 0.319035S.E. of regression
0.665720 Schwarz criterion 5.089177 Sum squared resid
0.619444 Hannan-Quinn criter. -13.35748Log likelihood
1.998403 Durbin-Watson stat 49.70027 F-statistic

0.000000Prob(F-statistic)

Null Hypothesis: D(LOGGDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Prob.* t-Statistic

0.0000 -6.987462 Augmented Dickey-Fuller test statistic

-4.144584 1% level Test critical values:
-3.498692 5% level
-3.178578 10% level

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

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

Method: Least Squares

Date: 02/22/25 Time: 00:17

Sample (adjusted): 1972 2023
Included observations: 52 after adjustments
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Prob. t-Statistic Std. Error  Coefficient Variable

0.0000 -6.987462 0.142882  -0.998385 D(LOGGDP(-1))

0.3905 0.866345 0.094028 0.081460 C

0.8085 0.243673 0.002978 0.000726 @TREND("1970")
-0.004157 Mean dependent var 0.499104R-squared
0.446069 S.D. dependent var 0.478659Adjusted R-squared
0.627923 Akaike info criterion 0.322079S.E. of regression
0.740495 Schwarz criterion 5.083017 Sum squared resid
0.671080 Hannan-Quinn criter. -13.32600Log likelihood
1.998016 Durbin-Watson stat 24.41233F-statistic

0.000000Prob(F-statistic)

Null Hypothesis: D(LOGGDP) has a unit root
Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=10)
Prob.* t-Statistic
0.0000 -6.477567 Augmented Dickey-Fuller test statistic
-2.610192 1% level Test critical values:
-1.947248 5% level
-1.612797 10% level
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOGGDP,2)
Method: Least Squares
Date: 02/22/25 Time: 00:17
Sample (adjusted): 1972 2023
Included observations: 52 after adjustments
Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 -6.477567 0.138772  -0.898907 D(LOGGDP(-1))
-0.004157 Mean dependent var 0.451322R-squared
0.446069 S.D. dependent var 0.451322Adjusted R-squared
0.642113 Akaike info criterion 0.330416S.E. of regression
0.679637 Schwarz criterion 5.567902Sum squared resid
0.656499 Hannan-Quinn criter. -15.69495L0qg likelihood

2.049835Durbin-Watson stat

Soial) (A O g ualid Aol mill

Null Hypothesis: LOGGDP has a unit root
Exogenous: Constant

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.*

Adi. t-Stat
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0.8319 -0.722728 Phillips-Perron test statistic

-3.560019 1% level Test critical values:
-2.917650 5% level
-2.596689 10% level

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

0.095431 Residual variance (nho correction)
0.108049 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation

Dependent Variable: D(LOGGDP)

Method: Least Squares

Date: 02/22/25 Time: 00:18

Sample (adjusted): 1971 2023
Included observations: 53 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.5155 -0.654866 0.033213  -0.021750 LOGGDP(-1)

0.3384 0.966315 0.326581 0.315580 C
0.103597 Mean dependent var 0.008339R-squared
0.313184 S.D. dependent var -0.011106Adjusted R-squared
0.563997 Akaike info criterion 0.314918S.E. of regression
0.638347 Schwarz criterion 5.057841Sum squared resid
0.592588 Hannan-Quinn criter. -12.94591 Log likelihood
1.963239 Durbin-Watson stat 0.428850F-statistic

0.515497 Prob(F-statistic)

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

Prob.* Adj. t-Stat

0.3338 -2.485580 Phillips-Perron test statistic

-4.140858 1% level Test critical values:
-3.496960 5% level
-3.177579 10% level

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

0.088007 Residual variance (no correction)
0.117173 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation

Dependent Variable: D(LOGGDP)

Method: Least Squares

Date: 02/22/25 Time: 00:18

Sample (adjusted): 1971 2023
Included observations: 53 after adjustments

t-Statistic Std. Error  Coefficient Variable

Prob.
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0.0360 -2.155313 0.083552  -0.180081 LOGGDP(-1)

0.0270 2.278065 0.642758 1.464244 C

0.0452 2.053765 0.007114 0.014610 @TREND("1970")
0.103597 Mean dependent var 0.085486R-squared
0.313184 S.D. dependent var 0.048906 Adjusted R-squared
0.520743 Akaike info criterion 0.305430S.E. of regression
0.632269 Schwarz criterion 4.664360Sum squared resid
0.563631 Hannan-Quinn criter. -10.79970Log likelihood
1.819260 Durbin-Watson stat 2.336931F-statistic

0.107092Prob(F-statistic)

Null Hypothesis: LOGGDP has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.9921 2.167865 Phillips-Perron test statistic

-2.609324 1% level Test critical values:
-1.947119 5% level
-1.612867 10% level

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

0.097178 Residual variance (no correction)
0.107176 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation

Dependent Variable: D(LOGGDP)

Method: Least Squares

Date: 02/22/25 Time: 00:19

Sample (adjusted): 1971 2023
Included observations: 53 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0262 2.288527 0.004396 0.010061 LOGGDP(-1)
0.103597 Mean dependent var -0.009818R-squared
0.313184 S.D. dependent var -0.009818Adjusted R-squared
0.544404 Akaike info criterion 0.314717S.E. of regression
0.581580 Schwarz criterion 5.150446 Sum squared resid
0.558700 Hannan-Quinn criter. -13.42671Log likelihood

1.990481Durbin-Watson stat
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Null Hypothesis: D(LOGGDP) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0000 -7.049810 Phillips-Perron test statistic

-3.562669 1% level Test critical values:
-2.918778 5% level
-2.597285 10% level

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

0.097869 Residual variance (no correction)
0.097830 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation
Dependent Variable: D(LOGGDP,?2)

Method: Least Squares

Date: 02/22/25 Time: 00:19

Sample (adjusted): 1972 2023
Included observations: 52 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0000  -7.049842 0.141442 -0.997144  D(LOGGDP(-1))

0.0349 2.168726 0.046702 0.101284 C
-0.004157 Mean dependent var 0.498497R-squared
0.446069 S.D. dependent var 0.488467 Adjusted R-squared
0.590672 Akaike info criterion 0.319035S.E. of regression
0.665720 Schwarz criterion 5.089177Sum squared resid
0.619444 Hannan-Quinn criter. -13.35748Log likelihood
1.998403 Durbin-Watson stat 49.70027 F-statistic

0.000000Prob(F-statistic)

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

Prob.* Adj. t-Stat

0.0000 -6.987389 Phillips-Perron test statistic

-4.144584 1% level Test critical values:
-3.498692 5% level
-3.178578 10% level

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

0.097750 Residual variance (no correction)
0.097686 HAC corrected variance (Bartlett kernel)
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Phillips-Perron Test Equation
Dependent Variable: D(LOGGDP,2)

Method: Least Squares

Date: 02/22/25 Time: 00:20

Sample (adjusted): 1972 2023
Included observations: 52 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0000 -6.987462 0.142882  -0.998385 D(LOGGDP(-1))
0.3905 0.866345 0.094028 0.081460 C
0.8085 0.243673 0.002978 0.000726 @TREND("1970")

-0.004157 Mean dependent var 0.499104R-squared
0.446069 S.D. dependent var 0.478659Adjusted R-squared
0.627923 Akaike info criterion 0.322079S.E. of regression
0.740495 Schwarz criterion 5.083017 Sum squared resid
0.671080 Hannan-Quinn criter. -13.32600Log likelihood
1.998016 Durbin-Watson stat 24.41233F-statistic

0.000000Prob(F-statistic)

Null Hypothesis: D(LOGGDP) has a unit root

Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0000 -6.520694 Phillips-Perron test statistic

-2.610192 1% level Test critical values:
-1.947248 5% level
-1.612797 10% level

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

0.107075 Residual variance (no correction)
0.118709 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation
Dependent Variable: D(LOGGDP,?2)

Method: Least Squares

Date: 02/22/25 Time: 00:20

Sample (adjusted): 1972 2023
Included observations: 52 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0000  -6.477567 0.138772 -0.898907  D(LOGGDP(-1))

-0.004157 Mean dependent var 0.451322R-squared
0.446069 S.D. dependent var 0.451322Adjusted R-squared
0.642113 Akaike info criterion 0.330416S.E. of regression
0.679637 Schwarz criterion 5.567902Sum squared resid
0.656499 Hannan-Quinn criter. -15.69495Log likelihood

2.049835Durbin-Watson stat
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Null Hypothesis: LOGGEX has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

G (Rl

Prob.* Adj. t-Stat

0.4029 -1.745816 Phillips-Perron test statistic

-3.560019 1% level Test critical values:
-2.917650 5% level
-2.596689 10% level

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

0.348994 Residual variance (no correction)
0.402826 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation

Dependent Variable: D(LOGGEX)

Method: Least Squares

Date: 02/22/25 Time: 00:22

Sample (adjusted): 1971 2023
Included observations: 53 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.1031 -1.659737 0.053844  -0.089367 LOGGEX(-1)

0.0694 1.855032 0.495227 0.918663 C
0.108264 Mean dependent var 0.051246R-squared
0.612306 S.D. dependent var 0.032643Adjusted R-squared
1.860649 Akaike info criterion 0.602230S.E. of regression
1.935000 Schwarz criterion 18.49670Sum squared resid
1.889241 Hannan-Quinn criter. -47.30721Log likelihood
1.932564 Durbin-Watson stat 2.754726F-statistic

0.103105Prob(F-statistic)

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

Prob.* Adj. t-Stat

0.3334 -2.486413 Phillips-Perron test statistic

-4.140858 1% level Test critical values:
-3.496960 5% level
-3.177579 10% level

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

0.334220 Residual variance (no correction)
0.435474 HAC corrected variance (Bartlett kernel)
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Phillips-Perron Test Equation

Dependent Variable: D(LOGGEX)

Method: Least Squares

Date: 02/22/25 Time: 00:23

Sample (adjusted): 1971 2023
Included observations: 53 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0300 -2.233967 0.077483  -0.173095 LOGGEX(-1)
0.0213 2.377416 0.574388 1.365559 C
0.1434 1.486712 0.007782 0.011570 @TREND("1970")

0.108264 Mean dependent var 0.091411R-squared
0.612306 S.D. dependent var 0.055068Adjusted R-squared
1.855128 Akaike info criterion 0.595208S.E. of regression
1.966654 Schwarz criterion 17.71365Sum squared resid
1.898016 Hannan-Quinn criter. -46.16090Log likelihood
1.857422 Durbin-Watson stat 2.515206F-statistic

0.091029Prob(F-statistic)

Null Hypothesis: LOGGEX has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.9022 0.919011 Phillips-Perron test statistic

-2.609324 1% level Test critical values:
-1.947119 5% level
-1.612867 10% level

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

0.372542 Residual variance (no correction)
0.410964 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation

Dependent Variable: D(LOGGEX)

Method: Least Squares

Date: 02/22/25 Time: 00:23

Sample (adjusted): 1971 2023
Included observations: 53 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.3267 0.990152 0.009203 0.009112 LOGGEX(-1)

0.108264 Mean dependent var -0.012769R-squared
0.612306 S.D. dependent var -0.012769Adjusted R-squared
1.888208 Akaike info criterion 0.616203S.E. of regression
1.925383 Schwarz criterion 19.74474Sum squared resid
1.902504 Hannan-Quinn criter. -49.03751 Log likelihood

1.997286 Durbin-Watson stat
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Null Hypothesis: D(LOGGEX) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0000 -7.101743 Phillips-Perron test statistic

-3.562669 1% level Test critical values:
-2.918778 5% level
-2.597285 10% level

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

0.374888 Residual variance (no correction)
0.413026 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation
Dependent Variable: D(LOGGEX,2)

Method: Least Squares

Date: 02/22/25 Time: 00:24

Sample (adjusted): 1972 2023
Included observations: 52 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0000  -7.087298  0.141474 -1.002665  D(LOGGEX(-1))

0.2200 1.242003 0.087994 0.109289 C
-0.001678 Mean dependent var 0.501146R-squared
0.875348 S.D. dependent var 0.491169Adjusted R-squared
1.933672 Akaike info criterion 0.624407S.E. of regression
2.008720 Schwarz criterion 19.49418Sum squared resid
1.962444 Hannan-Quinn criter. -48.27548Log likelihood
1.994786 Durbin-Watson stat 50.22979F-statistic

0.000000Prob(F-statistic)
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Null Hypothesis: D(LOGGEX) has a unit root

Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0000 -7.039520 Phillips-Perron test statistic

-4.144584 1% level Test critical values:
-3.498692 5% level
-3.178578 10% level

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

0.374554 Residual variance (nho correction)
0.412736 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation
Dependent Variable: D(LOGGEX,2)

Method: Least Squares

Date: 02/22/25 Time: 00:24

Sample (adjusted): 1972 2023
Included observations: 52 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0000  -7.022017 0.142877 -1.003284  D(LOGGEX(-1))
0.4401 0.778423 0.183504  0.142844 C
0.8353  -0.208988 0.005827 -0.001218 @TREND("1970")

-0.001678 Mean dependent var 0.501591R-squared
0.875348 S.D. dependent var 0.481247 Adjusted R-squared
1.971243 Akaike info criterion 0.630465S.E. of regression
2.083815 Schwarz criterion 19.47682Sum squared resid
2.014400 Hannan-Quinn criter. -48.25232Log likelihood
1.995102 Durbin-Watson stat 24.65637F-statistic

0.000000Prob(F-statistic)

Null Hypothesis: D(LOGGEX) has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.* Adj. t-Stat

0.0000 -6.963167 Phillips-Perron test statistic

-2.610192 1% level Test critical values:
-1.947248 5% level
-1.612797 10% level

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

0.386454 Residual variance (no correction)
0.427560 HAC corrected variance (Bartlett kernel)
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Phillips-Perron Test Equation
Dependent Variable: D(LOGGEX,2)

Method: Least Squares

Date: 02/22/25 Time: 00:25

Sample (adjusted): 1972 2023
Included observations: 52 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0000  -6.940827 0.139955 -0.971400  D(LOGGEX(-1))

-0.001678 Mean dependent var 0.485756R-squared
0.875348 S.D. dependent var 0.485756 Adjusted R-squared
1.925596 Akaike info criterion 0.627719S.E. of regression
1.963120 Schwarz criterion 20.09560Sum squared resid
1.939982 Hannan-Quinn criter. -49.06549L0g likelihood

2.006576Durbin-Watson stat

JMJ& ‘,S.l.d duaY\
Null Hypothesis: LOGGEX has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
Prob.* t-Statistic
0.4455 -1.659737 Augmented Dickey-Fuller test statistic
-3.560019 1% level Test critical values:
-2.917650 5% level
-2.596689 10% level
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LOGGEX)
Method: Least Squares
Date: 02/22/25 Time: 00:27
Sample (adjusted): 1971 2023
Included observations: 53 after adjustments
Prob. t-Statistic Std. Error  Coefficient Variable
0.1031 -1.659737 0.053844  -0.089367 LOGGEX(-1)
0.0694 1.855032 0.495227 0.918663 C
0.108264 Mean dependent var 0.051246R-squared
0.612306 S.D. dependent var 0.032643Adjusted R-squared
1.860649 Akaike info criterion 0.602230S.E. of regression
1.935000 Schwarz criterion 18.49670Sum squared resid
1.889241 Hannan-Quinn criter. -47.30721Log likelihood
1.932564 Durbin-Watson stat 2.754726F-statistic

0.103105Prob(F-statistic)
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VAR Lag Order Selection Criteria
Endogenous variables: LOGGDP LOGGEX
Exogenous variables: C
Date: 03/02/25 Time: 16:00
Sample: 1970 2023
Included observations: 49

HQ SC AIC FPE LR LogL Lag
5.896498 5.944419 5.867202 1.211015 NA -141.7464 0
2.475211* 2.618975* 2.387323* 0.037324* 167.5846* -52.48942 1
2.681325 2.920930 2.534844 0.043305 0.692746  -52.10368 2
2.812914 3.148362 2.607842 0.046702 3.791243  -49.89212 3
2.991311 3.422601 2.727646 0.052883 1.738431  -48.82733 4
3.167081 3.694213 2.844825 0.059882 1.751305 -47.69820 5

* 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

Pairwise Granger Causality Tests
Date: 03/02/25 Time: 16:02

Sample: 1970 2023

Lags: 1

Prob. F-Statistic Obs Null Hypothesis:

0.4801 0.50625 53 LOGGEX does not Granger Cause LOGGDP
0.0414 4.38063 LOGGDP does not Granger Cause LOGGEX

Syl i

Dependent Variable: LOGGDP
Method: Least Squares

Date: 03/02/25 Time: 16:17
Sample: 1970 2023

Included observations: 54

Prob. t-Statistic Std. Error  Coefficient Variable

0.0000 5.318734 0.608364 3.235728 C

0.0000 10.94781 0.065762 0.719952 LOGGEX
9.800093 Mean dependent var 0.697418R-squared
1.361114 S.D. dependent var 0.691600Adjusted R-squared
2.314461 Akaike info criterion 0.755878S.E. of regression
2.388127 Schwarz criterion 29.71031Sum squared resid
2.342871 Hannan-Quinn criter. -60.49046 Log likelihood
0.326108 Durbin-Watson stat 119.8545F-statistic

0.000000Prob(F-statistic)
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Autocarrelation Partial Caorrelation AC PAC  0Q-5Stat  Prob

0.894 0894 45628 0.000
0788 -0.058 81.742 0.000
0.680 -0.068 10917 0.000
0897 0.062 13075 0.000
0527 0.008 147.87 0.000
0462 -0.023 161.31 0.000
0416 0061 17243 0.000
0402 0138 183.08 0.000
0.394 0013 19352 0.000
0387 0011 203.84 0.000
0367 -0.033 21332 0.000
0331 0072 221.20 0.000
0320 0130 22876 0.000
0286 -0110 23496 0.000
0257 0012 24010 0.000
0211 -0.075 24364 0.000
0157 -0.089 24565 0.000
0.0894 -0106 246.38 0.000
0.033 -0.050 24648 0.000
0015 0014 24650 0.000
-0.050 -0.027 24673 0.000
-0.087 -0.056 247.44 0.000
-0.118 -0.051 24880 0.000
-0.148 -0.064 251.02 0.000

=T
-
Lo (o Rt s L I SO I e Y

—
M =

=
T % T e JE T T W WY W
fd = OO D 00 =] O (N &

_____fTHuUUUUUHUUUHHHHHH

|}
-
Cad

O0m@E =
I — I —
M2
i

AR (A gl

128



L L T R P A Y P T DT )

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob

1 0003 0003 00004 0983
0153 0153 1.3352 0513
-0.036 -0.038 14100 0703
-0.057 -0.082 16017 0.808
0120 0136 24756 0780
-0.093 -0.079 3.0130 0.807
-0.1498 -0.204 44170 073
-0.241 -0.219 81652 0417
-0.034 0037 82404 0510
10 -0.165 -0.154 10,095 0432
11 -0.051 -0100 10.277 0.506
12 -0.066 -0.015 10591 0.564
13 -0.022 0021 10.626 0.642
14 -0.066 -0.182 10948 0.690
15 0.048 -0.013 11122 0744
16 0.065 0.054 11.457 0.780
17 0088 0.011 12081 0795
18 -0.029 -0.207 12152 0.830
19 -0.055 -0.093 12414 0867
20 -0.002 -0.023 12414 0901
21 0.005 -0.088 12417 0928
22 0.049 -0.092 12639 0943
23 0.004 0.064 12640 0.959
24 -0.024 -0.030 12698 0971
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Autocorrelation Partial Correlation A PAC Q-Stat Prob

0.861 0.861 42308 0.000
0719 -0.086 72387 0.000
0.567 -0.122 91.4321 0.000
04327 -0.008 10297 0.000
0.206 -0.096 10872 0.000
0.222 0085 111.85 0.000
0.129 -0.072 112.02 0.000
0.030 0004 11250 0.000
0.072 0161 113285 0.000
0.076 -0.018 11425 0.000
11 0.095 0058 114.835 0.000
12 0128 00684 116.06 0.000
12 0176 00687 118324 0.000
14 0145 -0.2432 11992 0.000
15 0122 0022 121.07 0.000
16 0.088 0011 121.69 0.000
1F7  0.052 -0.020 121.91 0.000
18 0.011 0002 121.92 0.000
19 -0.027¥ -0118 12205 0.000
20 -0.0¥8 0072 122565 0.000
21 -0.094 0047 123237 0.000
22 -0.097 -0.0689 12427 0.000
23 -0.092 00328 12509 0000
24 -0.089 -0.062 12589 0.000
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-0.003
0150
-0.013
0.020
-0.305
0.035
-0.155
0017
-0.074
-0.059
-0.064
-0.017
-0.033
-0.017
-0.027
0.023
0.037
0.017
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0.025
-0.152
-0.019
-0.007
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-0.003

0150
-0.013

0.007
-0.308

0.034
-0.074

.07
-0.038
-0.170
-0.020
-0.068

0.004
-0.059
-0.098
-0.004
-0.001

0.002
-0.135
-0.038
-0.185
-0.039

0.015
-0.040

0.0004
1.2948
1.3053
1.3588
6.9924
7.0700
8.5895
8.6072
8.9688
92068
0.4946
95154
9.5940
9.6166
9.6725
9.7143
9.8263
9.8493
10175
10.232
12.328
12.361
12.367
12.521

0.984
0.523
0728
0.851
0221
0314
0.283
0377
0.440
0.513
0.576
0.658
0727
0.790
0.840
0.881
0.911
0.937
0.948
0.964
0.930
0.949
0.964
0.973

G sl dipal) Cya (Bl ) il

Null Hypothesis: E has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

Prob.*

t-Statistic

0.0446

-1.998512 Augmented Dickey-Fuller test statistic

-2.609324
-1.947119
-1.612867

1% level
5% level
10% level

Test critical values:

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

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

Date: 02/22/25 Time: 01:13

Sample (adjusted): 1971 2023

Included observations: 53 after adjustments
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Prob. t-Statistic Std. Error  Coefficient Variable

0.0509 -1.998512 0.077533  -0.154951 E(-1)
0.025653 Mean dependent var 0.067975R-squared
0.430873 S.D. dependent var 0.067975Adjusted R-squared
1.102285 Akaike info criterion 0.415971S.E. of regression
1.139461 Schwarz criterion 8.997658Sum squared resid
1.116581 Hannan-Quinn criter. -28.21056Log likelihood

1.838592Durbin-Watson stat

Null Hypothesis: E has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Prob.*

Adj. t-Stat

0.0323

-2.139351 Phillips-Perron test statistic

-2.609324
-1.947119
-1.612867

1% level Test critical values:
5% level

10% level

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

0.169767 Residual variance (no correction)
0.193661 HAC corrected variance (Bartlett kernel)

Phillips-Perron Test Equation

Dependent Variable: D(E)

Method: Least Squares

Date: 03/04/25 Time: 15:56

Sample (adjusted): 1971 2023
Included observations: 53 after adjustments

Prob. t-Statistic Std. Error  Coefficient Variable

0.0509 -1.998512 0.077533  -0.154951 E(-1)
0.025653 Mean dependent var 0.067975R-squared
0.430873 S.D. dependent var 0.067975Adjusted R-squared
1.102285 Akaike info criterion 0.415971S.E. of regression
1.139461 Schwarz criterion 8.997658Sum squared resid
1.116581 Hannan-Quinn criter. -28.21056Log likelihood

1.838592Durbin-Watson stat
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Dependent Variable: GDP
Method: Least Squares
Date: 02/21/25 Time: 14:24
Sample: 1970 2023
Included observations: 54

Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 11.92707 0.164977 1.967689 GEX
0.6341 -0.478848 6287.029  -3010.530 C
44280.48 Mean dependent var 0.732311R-squared
68640.88 S.D. dependent var 0.727163Adjusted R-squared
23.84862 Akaike info criterion 35853.75S.E. of regression
23.92228 Schwarz criterion 6.68E+10Sum squared resid
23.87703 Hannan-Quinn criter. -641.9127Log likelihood
0.338391 Durbin-Watson stat 142.2551 F-statistic
0.000000Prob(F-statistic)
Dependent Variable: GEX
Method: Least Squares
Date: 02/21/25 Time: 14:25
Sample: 1970 2023
Included observations: 54
Prob. t-Statistic Std. Error  Coefficient Variable
0.0043 2.983265 2532.127 7554.008 C
0.0000 11.92707 0.031204 0.372168 GDP
24033.78 Mean dependent var 0.732311R-squared
29852.04 S.D. dependent var 0.727163Adjusted R-squared
22.18335 Akaike info criterion 15592.86S.E. of regression
22.25701 Schwarz criterion 1.26E+10Sum squared resid
22.21176 Hannan-Quinn criter. -596.9504 Log likelihood
0.436743 Durbin-Watson stat 142.2551 F-statistic

0.000000Prob(F-statistic)
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Dependent Variable: LOGGDP
Method: Least Squares

Date: 02/21/25 Time: 23:32
Sample: 1970 2023

Included observations: 54

Prob. t-Statistic Std. Error Coefficient Variable
0.0000 5.318734 0.608364 3.235728 C
0.0000 10.94781 0.065762 0.719952 LOGGEX
9.800093 Mean dependent var 0.697418R-squared
1.361114 S.D. dependent var 0.691600Adjusted R-squared
2.314461 Akaike info criterion 0.755878S.E. of regression
2.388127 Schwarz criterion 29.71031Sum squared resid
2.342871 Hannan-Quinn criter. -60.49046Log likelihood
0.326108 Durbin-Watson stat 119.8545F-statistic
0.000000Prob(F-statistic)
Ll gl ciual A1a
Dependent Variable: GDP
Method: Least Squares
Date: 02/21/25 Time: 23:33
Sample: 1970 2023
Included observations: 54
Prob. t-Statistic Std. Error  Coefficient Variable
0.0000 -4.919868 42749.03  -210319.6 C
0.0000 6.042693 4621.034 27923.49 LOGGEX
44280.48 Mean dependent var 0.412523R-squared
68640.88 S.D. dependent var 0.401226 Adjusted R-squared
24.63463 Akaike info criterion 53114.67S.E. of regression
24.70829 Schwarz criterion 1.47E+11Sum squared resid
24.66304 Hannan-Quinn criter. -663.1349L0g likelihood
0.246002 Durbin-Watson stat 36.51414F-statistic

0.000000Prob(F-statistic)

133



Onad) (e dnai )l gl el Al

Dependent Variable: LOGGDP
Method: Least Squares

Date: 02/21/25 Time: 23:35
Sample: 1970 2023

Included observations: 54

Prob. t-Statistic Std. Error  Coefficient Variable

0.0000 54.49094 0.165209 9.002388 C

0.0000 7.656137 4.34E-06 3.32E-05 GEX
9.800093 Mean dependent var 0.529907R-squared
1.361114 S.D. dependent var 0.520867 Adjusted R-squared
2.755041 Akaike info criterion 0.942155S.E. of regression
2.828707 Schwarz criterion 46.15816 Sum squared resid
2.783451 Hannan-Quinn criter. -72.38610Log likelihood
0.184010 Durbin-Watson stat 58.61643F-statistic

0.000000Prob(F-statistic)
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