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Abstract :

This study aims to measure the impact of exchange rate fluctuations on the Algerian
balance of payments in the period from 1990 to 2020, by identifying various theoretical
aspects of the exchange mechanism and the components of the balance of payments, in
addition to addressing the actual relationship between them based on econometric
modeling through the use of bound test for cointegration and error correction model.

The findings showed the existence of an integration relationship between the balance of
payments and the exchange rate, but this relationship was weak with regard to the
exchange rate, as we concluded that the exchange rate was ineffective in achieving balance
in the balance of payments.

Keywords: Exchange rate, balance of payments, Algerian trade balance, ARDL model.
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80.58 2014
100.69 2015
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Null Hypothesis: BOP has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.657975 0.0913

Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BOP)
Method: Least Squares
Date: 05/17/22 Time: 16:03
Sample (adjusted): 1989 2020
Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
BOP(-1) -0.181965 0.109752 -1.657975 0.1074
R-squared0.079748 Mean dependent var-0.002844
Adjusted R-squared0.079748 S.D. dependent var0.067104
S.E. of regression0.064372 Akaike info criterion-2.617513
Sum squared resid0.128458 Schwarz criterion-2.571708
Log likelihood42.88020 Hannan-Quinn criter.-2.602330

Durbin-Watson stat1.577138

Null Hypothesis: BOP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.618344 0.4619

Test critical values: 1% level -3.653730
5% level -2.957110
10% level -2.617434

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BOP)
Method: Least Squares
Date: 05/17/22 Time: 16:04
Sample (adjusted): 1989 2020
Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

BOP(-1) -0.180934 0.111802 -1.618344 0.1161
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0.011592 -0.133150 0.8950

R-squared0.080292
Adjusted R-squared0.049635
S.E. of regression0.065417
Sum squared resid0.128382
Log likelihood 42.88966
F-statistic2.619038
Prob(F-statistic)0.116056

Mean dependent var-0.002844
S.D. dependent var0.067104
Akaike info criterion-2.555603

Schwarz criterion-2.463995

Hannan-Quinn criter.-2.525238

Durbin-Watson stat1.579605

Null Hypothesis: BOP has a unit root
Exogenous: Constant, Linear Trend

Lag Length: O (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.689318 0.7326
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(BOP)

Method: Least Squares
Date: 05/17/22 Time: 16:05

Sample (adjusted): 1989 2020

Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
BOP(-1) -0.189875 0.112397 -1.689318 0.1019
C 0.018169 0.023860 0.761483 0.4525
@TREND("1988") -0.001191 0.001259 -0.945735 0.3521

R-squared0.107809

Adjusted R-squared0.046278
S.E. of regression0.065533
Sum squared resid0.124541
Log likelihood43.37567
F-statistic1.752117
Prob(F-statistic)0.191268

Mean dependent var-0.002844
S.D. dependent var0.067104
Akaike info criterion-2.523479

Schwarz criterion-2.386067

Hannan-Quinn criter.-2.477931

Durbin-Watson stat1.613990

Null Hypothesis: D(BOP) has a unit root

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.717518 0.0007
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160

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

66



GadLall

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(BOP,2)

Method: Least Squares
Date: 05/17/22 Time: 16:06

Sample (adjusted): 1990 2020

Included observations: 31 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(BOP(-1)) -0.869250 0.184260 -4.717518 0.0001
C -0.003182 0.012344 -0.257758 0.7984

R-squared0.434201

Adjusted R-squared0.414691
S.E. of regression0.068694
Sum squared resid0.136847
Log likelihood40.06749
F-statistic22.25498
Prob(F-statistic) 0.000056

Mean dependent var-0.001387
S.D. dependent var0.089790
Akaike info criterion-2.455967

Schwarz criterion-2.363452

Hannan-Quinn criter.-2.425809

Durbin-Watson stat1.952471

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

Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.709659 0.0036
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(BOP,2)

Method: Least Squares
Date: 05/17/22 Time: 16:07

Sample (adjusted): 1990 2020

Included observations: 31 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(BOP(-1)) -0.884294 0.187762 -4.709659 0.0001
C 0.011760 0.026912 0.436985 0.6655
@TREND("1988") -0.000881 0.001406 -0.626596 0.5360

R-squared0.442025

Adjusted R-squared0.402170
S.E. of regression0.069425
Sum squared resid0.134955
Log likelihood 40.28332
F-statistic11.09075
Prob(F-statistic) 0.000284

Mean dependent var-0.001387
S.D. dependent var0.089790
Akaike info criterion-2.405376

Schwarz criterion-2.266603

Hannan-Quinn criter.-2.360139

Durbin-Watson stat1.953919

Null Hypothesis: D(BOP) has a unit root
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Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.786882 0.0000

Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BOP,2)
Method: Least Squares
Date: 05/17/22 Time: 16:08
Sample (adjusted): 1990 2020
Included observations: 31 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(BOP(-1)) -0.867786 0.181284 -4.786882  0.0000
R-squared0.432905 Mean dependent var-0.001387
Adjusted R-squared0.432905 S.D. dependent var0.089790
S.E. of regression0.067617 Akaike info criterion-2.518195
Sum squared resid0.137161 Schwarz criterion-2.471937
Log likelihood 40.03202 Hannan-Quinn criter.-2.503116

Durbin-Watson stat1.950466

Null Hypothesis: LN_EXR has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  2.492586 0.9959

Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_EXR)
Method: Least Squares
Date: 05/17/22 Time: 16:10
Sample (adjusted): 1989 2020
Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LN_EXR(-1) 0.018350 0.007362 2.492586 0.0182
R-squared-0.153399 Mean dependent var0.095781
Adjusted R-squared-0.153399 S.D. dependent var0.156924
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S.E. of regression0.168530 Akaike info criterion-0.692651
Sum squared resid0.880476 Schwarz criterion-0.646847
Log likelihood 12.08242 Hannan-Quinn criter.-0.677468

Durbin-Watson stat1.118945

Null Hypothesis: LN_EXR has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.942877 0.0003
Test critical values: 1% level -3.653730
5% level -2.957110
10% level -2.617434

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_EXR)
Method: Least Squares
Date: 05/17/22 Time: 16:11
Sample (adjusted): 1989 2020
Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

LN_EXR(-1) -0.133915 0.027093 -4.942877  0.0000

C 0.627734  0.109638 5.725543 0.0000
R-squared0.448854 Mean dependent var0.095781
Adjusted R-squared0.430482 S.D. dependent var0.156924
S.E. of regression0.118425 Akaike info criterion-1.368620
Sum squared resid0.420731 Schwarz criterion-1.277011
Log likelihood 23.89791 Hannan-Quinn criter.-1.338254
F-statistic24.43203 Durbin-Watson stat2.014457

Prob(F-statistic) 0.000027

Null Hypothesis: LN_EXR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  -3.363907 0.0744
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_EXR)
Method: Least Squares
Date: 05/17/22 Time: 16:12
Sample (adjusted): 1989 2020
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Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LN_EXR(-1) -0.163844 0.048707 -3.363907 0.0022
C 0.696721 0.144389 4.825304 0.0000
@TREND("1988") 0.003024  0.004076 0.741963 0.4641

R-squared0.459121
Adjusted R-squared0.421820
S.E. of regression0.119322
Sum squared resid0.412893
Log likelihood 24.19880
F-statistic12.30824
Prob(F-statistic) 0.000135

Mean dependent var0.095781
S.D. dependent var0.156924
Akaike info criterion-1.324925

Schwarz criterion-1.187512

Hannan-Quinn criter.-1.279376

Durbin-Watson stat1.997354

Null Hypothesis: OP_C has a unit root

Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  -1.959979 0.3021
Test critical values: 1% level -3.653730
5% level -2.957110
10% level -2.617434

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(OP_C)

Method: Least Squares
Date: 05/17/22 Time: 16:14

Sample (adjusted): 1989 2020

Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
OP_C(-1) -0.163782 0.083563 -1.959979 0.0593
C 0.098040 0.049411 1.984186 0.0564

R-squared0.113515

Adjusted R-squared0.083965
S.E. of regression0.044221
Sum squared resid 0.058664
Log likelihood55.42061
F-statistic3.841519
Prob(F-statistic) 0.059345

Mean dependent var0.002416
S.D. dependent var0.046203
Akaike info criterion-3.338788

Schwarz criterion-3.247180

Hannan-Quinn criter.-3.308423

Durbin-Watson stat1.583827

Null Hypothesis: OP_C has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*
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Augmented Dickey-Fuller test statistic -0.795198 0.9556
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OP_C)
Method: Least Squares
Date: 05/17/22 Time: 16:15
Sample (adjusted): 1989 2020
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
OP_C(-1) -0.079947 0.100538 -0.795198 0.4330
C 0.073369  0.051458 1.425813 0.1646
@TREND("1988") -0.001471 0.001019 -1.444344 0.1594

R-squared0.173005

Adjusted R-squared0.115971
S.E. of regression0.043441
Sum squared resid0.054727
Log likelihood56.53206
F-statistic3.033364
Prob(F-statistic) 0.063649

Mean dependent var0.002416
S.D. dependent var0.046203
Akaike info criterion-3.345754

Schwarz criterion-3.208341

Hannan-Quinn criter.-3.300206

Durbin-Watson stat1.843562

Null Hypothesis: OP_C has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.004727 0.6737
Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(OP_C)

Method: Least Squares
Date: 05/17/22 Time: 16:16

Sample (adjusted): 1989 2020
Included observations: 32 after adjustments

Variable Coefficient

Std. Error t-Statistic Prob.

OP_C(-1) -6.54E-05

0.013832 -0.004727 0.9963

R-squared-0.002821
Adjusted R-squared-0.002821
S.E. of regression0.046268
Sum squared resid0.066363
Log likelihood53.44768
Durbin-Watson stat1.657364

Mean dependent var0.002416
S.D. dependent var0.046203
Akaike info criterion-3.277980

Schwarz criterion-3.232176

Hannan-Quinn criter.-3.262797
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Null Hypothesis: D(OP_C) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.541281 0.0004
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OP_C,2)
Method: Least Squares
Date: 05/17/22 Time: 16:17
Sample (adjusted): 1990 2020
Included observations: 31 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(OP_C(-1)) -1.021544  0.184352 -5.541281  0.0000
C 0.026912 0.017767 1.514664 0.1411
@TREND("1988") -0.001602 0.000923 -1.736155 0.0935

R-squared0.523340

Adjusted R-squared0.489293
S.E. of regression0.043129
Sum squared resid0.052082
Log likelihood 55.04119
F-statistic15.37107
Prob(F-statistic) 0.000031

Mean dependent var-0.004852
S.D. dependent var0.060350
Akaike info criterion-3.357496

Schwarz criterion-3.218723

Hannan-Quinn criter.-3.312260

Durbin-Watson stat1.961408

Null Hypothesis: D(OP_C) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  -5.091866 0.0002
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OP_C,2)
Method: Least Squares
Date: 05/17/22 Time: 16:19
Sample (adjusted): 1990 2020
Included observations: 31 after adjustments
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Variable Coefficient Std. Error t-Statistic Prob.

D(OP_C(-1)) -0.910932 0.178899 -5.091866 0.0000

C -0.000817 0.008050 -0.101556 0.9198
R-squared0.472027 Mean dependent var-0.004852
Adjusted R-squared0.453822 S.D. dependent var0.060350
S.E. of regression0.044601 Akaike info criterion-3.319771
Sum squared resid0.057689 Schwarz criterion-3.227255
Log likelihood53.45645 Hannan-Quinn criter.-3.289613
F-statistic25.92710 Durbin-Watson stat1.932053

Prob(F-statistic) 0.000020

Null Hypothesis: D(OP_C) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  -5.213476 0.0000

Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OP_C,2)
Method: Least Squares
Date: 05/17/22 Time: 16:21
Sample (adjusted): 1990 2020
Included observations: 31 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
D(OP_C(-1)) -0.912720 0.175069 -5.213476  0.0000
R-squared0.471840 Mean dependent var-0.004852
Adjusted R-squared0.471840 S.D. dependent var0.060350
S.E. of regression0.043859 Akaike info criterion-3.383931
Sum squared resid0.057709 Schwarz criterion-3.337674
Log likelihood53.45093 Hannan-Quinn criter.-3.368852

Durbin-Watson stat1.928435

Null Hypothesis: R_IN has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  -3.269152 0.0019

Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579

73



gl

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(R_IN)
Method: Least Squares
Date: 05/17/22 Time: 16:23
Sample (adjusted): 1989 2020
Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

R_IN(-1) -0.538340 0.164673 -3.269152 0.0026

R-squared0.254196
Adjusted R-squared0.254196
S.E. of regression0.096036
Sum squared resid0.285908
Log likelihood 30.07910
Durbin-Watson stat1.944475

Mean dependent var0.005917
S.D. dependent var0.111204
Akaike info criterion-1.817444

Schwarz criterion-1.771639

Hannan-Quinn criter.-1.802261

Null Hypothesis: R_IN has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.197717 0.0294
Test critical values: 1% level -3.653730
5% level -2.957110
10% level -2.617434

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(R_IN)
Method: Least Squares
Date: 05/17/22 Time: 16:24
Sample (adjusted): 1989 2020
Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
R_IN(-1) -0.538057 0.168263 -3.197717 0.0033
C 0.000288 0.017347 0.016585 0.9869

R-squared0.254202

Adjusted R-squared0.229343
S.E. of regression0.097623
Sum squared resid 0.285905
Log likelihood 30.07924
F-statistic10.22539
Prob(F-statistic) 0.003258

Mean dependent var0.005917
S.D. dependent var0.111204
Akaike info criterion-1.754953

Schwarz criterion-1.663344

Hannan-Quinn criter.-1.724587

Durbin-Watson stat1.945038

Null Hypothesis: R_IN has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=8)
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t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.401433 0.0074
Test critical values: 1% level -4.273277
5% level -3.557759
10% level -3.212361

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(R_IN)
Method: Least Squares
Date: 05/17/22 Time: 16:25
Sample (adjusted): 1989 2020
Included observations: 32 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
R_IN(-1) -0.798323 0.181378 -4.401433 0.0001
C -0.091553 0.037725 -2.426858 0.0217
@TREND("1988") 0.005401 0.002015 2.680754 0.0120

R-squared0.402314

Adjusted R-squared0.361094
S.E. of regression0.088887
Sum squared resid0.229126
Log likelihood33.62146
F-statistic9.760230
Prob(F-statistic) 0.000574

Mean dependent var0.005917
S.D. dependent var0.111204
Akaike info criterion-1.913841

Schwarz criterion-1.776429

Hannan-Quinn criter.-1.868293

Durbin-Watson stat1.909514

ARDL Error Correction Regression
Dependent Variable: D(BOP)
Selected Model: ARDL(2, 1, 0, 2)

Case 2: Restricted Constant and No Trend
Date: 05/17/22 Time: 15:32
Sample: 1988 2020
Included observations: 31

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(BOP(-1)) 0.615940 0.124786 4.,935985 0.0001
D(LN_EXR) -0.199513 0.042733 -4.668787 0.0001

D(R_IN) -0.397174 0.065807 -6.035442 0.0000
D(R_IN(-1)) 0.283074 0.081297 3.481958 0.0021
CointEq(-1)* -0.665914 0.101223 -6.578698 0.0000

R-squared0.741535

Adjusted R-squared0.701771
S.E. of regression0.037202
Sum squared resid 0.035984
Log likelihood 60.77208
Durbin-Watson stat2.052665

Mean dependent var-0.003452
S.D. dependent var0.068123
Akaike info criterion-3.598199

Schwarz criterion-3.366910

Hannan-Quinn criter.-3.522805
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* p-value incompatible with t-Bounds distribution.

F-Bounds TestNull Hypothesis: No levels relationship

Test Statistic  Value  Signif. 1(0) 1(1)
F-statistic  7.324185 10% 2.37 3.2

k 3 5% 2.79 3.67

2.5% 3.15 4.08

1% 3.65 4.66

ARDL Long Run Form and Bounds Test

Dependent Variable: D(BOP)

Selected Model: ARDL(2, 1, 0, 2)
Case 2: Restricted Constant and No Trend

Date: 05/17/22 Time: 15:53
Sample: 1988 2020
Included observations: 31

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
(o -0.207953 0.101927 -2.040208 0.0535
BOP(-1)* -0.665914 0.145521 -4.576068 0.0001
LN_EXR(-1) -0.022512 0.028722 -0.783787 0.4415
OP_C** 0.539342  0.189608 2.844510 0.0094
R_IN(-1) -0.436102 0.176502 -2.470797 0.0217
D(BOP(-1)) 0.615940 0.157134 3.919851 0.0007
D(LN_EXR) -0.199513 0.069787 -2.858901 0.0091
D(R_IN) -0.397174 0.118322 -3.356709 0.0029
D(R_IN(-1)) 0.283074  0.098653 2.869389 0.0089
* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
LN_EXR -0.033806 0.039403 -0.857972 0.4002
OP_C 0.809927 0.166030 4.878186 0.0001
R_IN -0.654892 0.328462 -1.993812 0.0587
C -0.312282 0.150836 -2.070340 0.0504

EC = BOP - (-0.0338*LN_EXR + 0.8099*OP_C -0.6549*R_IN - 0.3123)

F-Bounds TestNull Hypothesis: No levels relationship
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Test Statistic  Value  Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic  7.324185 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Finite
Actual Sample Size 31 Sample: n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816
Finite
Sample: n=30
10% 2.676 3.586
5% 3.272 4.306
1% 4614 5.966

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

F-statistic0.300581 Prob. F(2,20)0.7437
Obs*R-squared0.904611 Prob. Chi-Square(2)0.6362

Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 05/17/22 Time: 15:54
Sample: 1990 2020
Included observations: 31
Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
BOP(-1) -0.027917 0.202285 -0.138009  0.8916
BOP(-2) -0.028982 0.181452 -0.159721  0.8747
LN_EXR 0.003894  0.073538 0.052952 0.9583
LN_EXR(-1) -0.004832 0.068402 -0.070638  0.9444
OP_C 0.045170 0.210424 0.214662 0.8322
R_IN 0.000433  0.126020 0.003435 0.9973
R_IN(-1) 0.006156  0.117574 0.052355 0.9588
R_IN(-2) -0.018089 0.104585 -0.172960  0.8644
C -0.022750 0.112455 -0.202306  0.8417
RESID(-1) -0.006857 0.310733 -0.022068  0.9826
RESID(-2) 0.201535  0.274573 0.733996 0.4715
R-squared0.029181 Mean dependent var-2.14E-16
Adjusted R-squared-0.456229 S.D. dependent var0.034634
S.E. of regression0.041794 Akaike info criterion-3.240717
Sum squared resid0.034934 Schwarz criterion-2.731883
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Log likelihood61.23112 Hannan-Quinn criter.-3.074850
F-statistic0.060116 Durbin-Watson stat1.844023
Prob(F-statistic) 0.999966

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

F-statistic0.437867 Prob. F(8,22)0.8853
Obs*R-squared4.257981 Prob. Chi-Square(8)0.8331
Scaled explained SS2.762642 Prob. Chi-Square(8)0.9484

Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/17/22 Time: 15:56
Sample: 1990 2020
Included observations: 31

Variable Coefficient Std. Error t-Statistic Prob.

C -0.005565 0.005177 -1.074805  0.2941
BOP(-1) 0.002339  0.007225 0.323674 0.7492
BOP(-2) -0.008243 0.007981 -1.032785  0.3129
LN_EXR 0.003211  0.003545 0.905998 0.3748

LN_EXR(-1) -0.002764 0.003272 -0.844808  0.4073
OP_C 0.007874  0.009631 0.817563 0.4224
R_IN -0.003937 0.006010 -0.655057  0.5192

R_IN(-1) 0.003998  0.005484 0.729118 0.4736

R_IN(-2) -0.005618 0.005011 -1.121061  0.2744
R-squared0.137354 Mean dependent var0.001161
Adjusted R-squared-0.176335 S.D. dependent var0.001894
S.E. of regression0.002054 Akaike info criterion-9.300113
Sum squared resid9.28E-05 Schwarz criterion-8.883794
Log likelihood 153.1518 Hannan-Quinn criter.-9.164403
F-statistic0.437867 Durbin-Watson stat2.259031

Prob(F-statistic) 0.885317

Ramsey RESET Test
Equation: UNTITLED
Omitted Variables: Squares of fitted values
Specification: BOP BOP(-1) BOP(-2) LN_EXR LN_EXR(-1) OP_C R_IN
R_IN(-1) R_IN(-2) C

Value Df Probability

t-statistic  0.250439 21 0.8047
F-statistic 0.062720 (1, 22) 0.8047
Likelihood ratio 0.092449 1 0.7611
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Test SSR 0.000107
Restricted SSR 0.035984

F-test summary:
Mean
Sum of Sq. Df Squares
1 0.000107
22 0.001636
21 0.001708

Unrestricted SSR 0.035877

LR test summary:

Value

Restricted LogL 60.77208
Unrestricted LogL 60.81830

Unrestricted Test Equation:
Dependent Variable: BOP
Method: Least Squares

Date: 05/17/22 Time: 16:00

Sample: 1990 2020

Included observations: 31

Variable Coefficient Std. Error t-Statistic Prob.
BOP(-1) 0.964767 0.156843 6.151154 0.0000
BOP(-2) -0.624396 0.164103 -3.804905 0.0010
LN_EXR -0.197944 0.071597 -2.764674 0.0116
LN_EXR(-1) 0.177213 0.065838 2.691644 0.0137
OP_C 0.542478 0.194185 2.793615 0.0109
R_IN -0.403465 0.123508 -3.266719  0.0037
R_IN(-1) 0.247345 0.111077 2.226781 0.0370
R_IN(-2) -0.287501 0.102362 -2.808674 0.0105
C -0.215791 0.108770 -1.983917 0.0605
FITTED"2 -0.138111 0.551474 -0.250439 0.8047

R-squared0.899644

Adjusted R-squared0.856634
S.E. of regression0.041333
Sum squared resid0.035877
Log likelihood 60.81830
F-statistic20.91726
Prob(F-statistic) 0.000000

Mean dependent var0.005096
S.D. dependent var0.109164
Akaike info criterion-3.278600

Schwarz criterion-2.816024

Hannan-Quinn criter.-3.127812

Durbin-Watson stat2.050264
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