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Abstract:

This study aims to highlight the impact of adjusting the exchange rate on the balance of
payments in Algeria through annual data covering the period 2000-2022, using the descriptive
analysis approach, specifically the autoregressive model for distributed lags and the error
correction model. The study relied on the stability test of variables and posttests, and the
covariance test of errors. The moderation of the residuals and the test of covariance of the
model. The study relied on four variables: the balance of the trade balance: BC, the balance of
payments BP, revenues from oil resources, and the official exchange rate (tch) in interpreting
the effect of adjusting the exchange rate on the balance of payments, and we reached a
conclusion through the following significant value of the correction factor - 0.15. We see that
there is a long-term and short-term relationship between the variables studied, and we need
approximately 7 years to reach the long-term balance. We conclude that Algeria depends on
oil resources and revenues. The oil price variable has a great predictive ability in explaining
this and a greater contribution to the stability of the balance of payments, and this is due to the
fact that the Algerian economy is a rentier economy.

Keywords: exchange rate, balance of payments, Algerian economy, revenues, oil
resources.ARDL
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Al A

S S

N BC BP OIL TCH
2000 |75.2597916666667 | 20.2038945100895 12.3 7.57
2001 77.2150208333333 | 16.7197713612172 9.61 6.19
2002 79.6819 17.703706765696 6.708 3.66
2003  |77.394975 19.6786326659537 | 11.143 7.468
2004 72.06065 22.1269733272223 | 14.27 9.25
2005 73.2763083333333 | 27.9141141505655 | 26.48 16.94
2006 |72.6466166666667 | 29.5343935472454 | 34.06 17.73
2007 69.2924 27.9267087662485 | 34.24 29.55
2008 |64.5828 29.1086401323721| 40.596 36.99
2009 72.6474166666667 | 19.9046263657492 | 7.784 3.859
2010  |74.3859833333333 | 21.9939993236664 | 18.205 15.326
2011 72.9378833333333 | 25.0260096148481 | 25.961 20.141
2012 72.9378833333333 | 22.6025382987382 | 20.167 12.057
2013  |79.3684 20.8724313901278 9.88 0.133
2014 80.5790166666667 | 19.3167294732848 |  0.459 -5.881
2015 100.691433333333 [ 11.7459031918092 | -18.083 -27.537
2016 109.443066666667 | 10.0262189142963 | -20.128 -26.031
2017  |110.973016666667 | 12.1565741270026 | -14.412 -21.762
2018 116.593791666667 | 15.9428081774505 | -7.427 -15.82
2019 119.353558333333 | 14.1421031504305 | -9.309 -16.927
2020 126.7768 9.03841379679424 | -13.615 -16.369
2021 135.064058333333 | 14.4615654623053 | 1.171 -1.479
2022 |141.994975 14.753755 26.85 18.468

1 Jgad)

https://databank.worldbank.org &8 sall J3& (e (Jgall clill cilblana; jiaall
https://www.bank-of-algeria.dz a8 sall J3A (e 5 jal) el Cililana
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Null Hypothesis: BC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.690093 0.9612
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(BC)
Method: Least Squares

Date: 06/13/24 Time: 03:48
Sample (adjusted): 2001 2022

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

BC(-1) -0.059577 0.086331  -0.690093 0.4985

C 0.926717 5.380821 0.172226 0.8651

@TREND("2000") 0.638413 0.286279 2.230040 0.0380

R-squared 0.313055 Mean dependent var 3.033417

Adjusted R-squared 0.240745 S.D. dependent var 5.706760

S.E. of regression 4.972600 Akaike info criterion 6.171887

Sum squared resid 469.8083  Schwarz criterion 6.320665

Log likelihood -64.89075 Hannan-Quinn criter. 6.206934

F-statistic 4.329341 Durbin-Watson stat 1.927636
Prob(F-statistic) 0.028233

Ay LAY L) 1D callaa

%5 ) 0,005 (s« S 0,4985 (N (5 siwall dis B Slwa € :BC
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D(BC): 3 Jga)

Null Hypothesis: D(BC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.384885 0.0118
Test critical values: 1% level -4.467895
5% level -3.644963
10% level -3.261452
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC,2)
Method: Least Squares
Date: 06/13/24 Time: 03:49
Sample (adjusted): 2002 2022
Included observations: 21 after adjustments
Variable Coefficient  Std. Error t-Statistic Prob.
D(BC(-1)) -1.014735 0.231417  -4.384885 0.0004
C -3.372247 2557429  -1.318608 0.2038
@TREND("2000") 0.541581 0.215544 2.512623 0.0217
R-squared 0.517113 Mean dependent var 0.236938
Adjusted R-squared 0.463459 S.D. dependent var 6.922206
S.E. of regression 5.070444  Akaike info criterion 6.216298
Sum squared resid 462.7693  Schwarz criterion 6.365515
Log likelihood -62.27112 Hannan-Quinn criter. 6.248682
F-statistic 9.637900 Durbin-Watson stat 2.049769
Prob(F-statistic) 0.001428

%5 ) 0,005 < sal 0,004 N oY) (@8l die jiiua :D(BC)

OlL:4 J s

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

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.459000 0.5349
Test critical values: 1% level -3.769597
5% level -3.004861
10% level -2.642242
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OIL)
Method: Least Squares
Date: 06/13/24 Time: 03:51
Sample (adjusted): 2001 2022
Included observations: 22 after adijustments
Variable Coefficient Std. Error t-Statistic Prob.
oIL(-1) -0.213772 0.146520 -1.459000 0.1601
C 2.508161 2.817850 0.890097 0.3840
R-squared 0.096196 Mean dependent var 0.661364
Adjusted R-squared 0.051005 S.D. dependent var 12.12151
S.E. of regression 11.80834 Akaike info criterion 7.861997
Sum squared resid 2788.737 Schwarz criterion 7.961182
Log likelihood -84.48196 Hannan-Quinn criter. 7.885362
F-statistic 2.128680 Durbin-Watson stat 1.457871

Prob(F-statistic) 0.160093

%5 i 0.005 ¢ 1S 0,5349 (Y (s simall die JSiua y€ :OIL
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Null Hypothesis: D(OIL) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.352208 0.0252
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OIL,2)
Method: Least Squares
Date: 06/13/24 Time: 03:52
Sample (adjusted): 2002 2022
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(OIL(-1)) -0.858051 0.255966 -3.352208 0.0033
C 0.896179 2.756704 0.325091 0.7487
R-squared 0.371637 Mean dependent var 1.350905
Adjusted R-squared 0.338565 S.D. dependent var 15.51422
S.E. of regression 12.61750 Akaike info criterion 7.998440
Sum squared resid 3024.826  Schwarz criterion 8.097918
Log likelihood -81.98362 Hannan-Quinn criter. 8.020029
F-statistic 11.23730 Durbin-Watson stat 1.812302
Prob(F-statistic) 0.003347

%5 ! 0,005 (» el 0,0033 &Y J¥) (3 die Siwa :DOIL

TCH: 6 Jgal)

Null Hypothesis: TCH has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.453533 0.5376
Test critical values: 1% level -3.769597
5% level -3.004861
10% level -2.642242
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TCH)
Method: Least Squares
Date: 06/13/24 Time: 03:52
Sample (adjusted): 2001 2022
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
TCH(-1) -0.206968 0.142390  -1.453533 0.1616
C 1.013329 2.474643 0.409485 0.6865
R-squared 0.095545 Mean dependent var 0.495364
Adjusted R-squared 0.050322 S.D. dependent var 11.78652
S.E. of regression 11.48613 Akaike info criterion 7.806666
Sum squared resid 2638.625 Schwarz criterion 7.905852
Log likelihood -83.87333 Hannan-Quinn criter. 7.830031
F-statistic 2.112759 Durbin-Watson stat 1.646700

Prob(F-statistic) 0.161588

%5 ) 0,005 ¢ sS) 0,5376 (Y il i Siwa £ :TCH
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D(TCH): 7 J s

Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.883108 0.0081
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TCH,2)
Method: Least Squares
Date: 06/13/24 Time: 03:53
Sample (adjusted): 2002 2022
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(TCH(-1)) -0.956953 0.246440  -3.883108 0.0010
C 0.603216 2.702226 0.223229 0.8257
R-squared 0.442464 Mean dependent var 1.015571
Adjusted R-squared 0.413120 S.D. dependent var 16.15181
S.E. of regression 12.37359 Akaike info criterion 7.959398
Sum squared resid 2909.008 Schwarz criterion 8.058876
Log likelihood -81.57368 Hannan-Quinn criter. 7.980987
F-statistic 15.07853 Durbin-Watson stat 1.872768
Prob(F-statistic) 0.001001

ATl 5 @ilall dil) el @il e e alddiely llal) dae) e
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LBC)

Selected Model: ARDL(1, 5, 1)
Case 2 Restricted Constant and No Trend
Date: 06/13/24 Time: 06:49

Sample: 2000 2022

Included observations: 18

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.939810 0.693899 1.354391 0.2177
LBC(-1)* -0.152625 0.152117 -1.003339 0.3491
LOIL(-1) -0.024060 0.044379 -0.542156 0.6045
LTCH(-1) -0.057726 0.032892 -1.755047 0.1227
D(LOIL) -0.016146 0.010892 -1.482377 0.1818
D(LOIL(-1)) 0.030678 0.031397 0.977109 0.3611
D(LOIL(-2)) 0.025114 0.021507 1.167709 0.2812
D(LOIL(-3)) 0.005365 0.016366 0.327819 0.7526
D(LOIL(-4)) 0.020867 0.011657 1.790079 0.1166
D(LTCH) -0.012693 0.015835 -0.801532 0.4492
@TREND(('2015") 0.007328 0.007755 0.944890 0.3762
* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
LOIL -0.157642 0.287074 -0.549132 0.6000
LTCH -0.378224 0.498326 -0.758989 0.4726
C 6.157650 1.692466 3.638271 0.0083
EC = LBC - (-0.1576*LOIL -0.3782*LTCH + 6.1576)
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) (1)
Asymptotic: n=1000
F-statistic 6.535645 10%0 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38
1% 4.13 5
Actual Sample Size 18 Finite Sample: n=35
10%0 2.845 3.623
5% 3.478 4.335
1% 4.948 6.028

Finite Sample: n=30

10%0 2.915 3.695
5% 3.538 4.428
1% 5.155 6.265

AlRiuly 5 gslall Al gl il cilna o slaiely qalllal) dae) g
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ARDL Error Correction Regression
Dependent Variable: D(LBC)

Selected Model: ARDL(1, 5, 1)

Case 2: Restricted Constant and No Trend
Date: 06/13/24 Time: 06:50

Sample: 2000 2022

Included observations: 18

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LOLL) -0.016146 0.006971 -2.316224 0.0537
D(LOIL(-1)) 0.030678 0.011430 2.684038 0.0314
D(LOIL(-2)) 0.025114 0.011177 2.246999 0.0595
D(LOIL(-3)) 0.005365 0.010201 0.525948 0.6152
D(LOIL(-4)) 0.020867 0.008486 2.458943 0.0435
D(LTCH) -0.012693 0.008824  -1.438480 0.1935
@TREND("2015") 0.007328 0.002118 3.459463 0.0106
CointEq(-1)* -0.152625 0.024975  -6.111182 0.0005
R-squared 0.795396 Mean dependent var 0.037682
Adjusted R-squared 0.652173 S.D. dependent var 0.066011
S.E. of regression 0.038931  Akaike info criterion -3.352952
Sum squared resid 0.015156 Schwarz criterion -2.957231
Log likelihood 38.17657 Hannan-Quinn criter. -3.298387
Durbin-Watson stat 2.181340
* p-value incompatible with t-Bounds distribution.
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 6.535645 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38
1% 4.13 5

5% =0 Wl 3g0all oy S
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 5 lags

F-statistic 2.189264 Prob. F(5,2) 0.3426
Obs*R-squared 15.21929 Prob. Chi-Square(5) 0.0095
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 06/13/24 Time: 06:51
Sample: 2005 2022
Included observations: 18
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
LBC(-1) 0.319384 0.216489 1.475289 0.2781
LOIL -0.003710 0.023559  -0.157462 0.8893
LOIL(-1) 0.003017 0.015581 0.193637 0.8643
LOIL(-2) 0.001612 0.016401 0.098272 0.9307
LOIL(-3) 0.017053 0.015959 1.068509 0.3972
LOIL(-4) 0.020346 0.030996 0.656399 0.5790
LOIL(-5) 0.001163 0.017477 0.066546 0.9530
LTCH -0.007352 0.059873  -0.122801 0.9135
LTCH(-1) 0.002163 0.038490 0.056206 0.9603
@TREND("2015") -0.012809 0.013743  -0.932014 0.4497
C -1.522864 0.936797 -1.625607 0.2455
RESID(-1) -0.934984 0.596736  -1.566830 0.2577
RESID(-2) -1.628216 1.041904 -1.562731 0.2585
RESID(-3) -1.431241 0.832204  -1.719819 0.2276
RESID(-4) -0.960204 1.240527  -0.774029 0.5199
RESID(-5) -1.285715 2.529452  -0.508298 0.6618
R-squared 0.845516 Mean dependent var 1.22E-15
Adjusted R-squared -0.313115 S.D. dependent var 0.029859
S.E. of regression 0.034215 Akaike info criterion -4.331727
Sum squared resid 0.002341 Schwarz criterion -3.540286
Log likelihood 54.98554 Hannan-Quinn criter. -4.222598
F-statistic 0.729755 Durbin-Watson stat 3.109296
Prob(F-statistic) 0.715938

Aladiulyg gpihad) il gl did) cldaa o slaiely qilal) dae) e
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic
Obs*R-squared
Scaled explained SS

0.721505
9.136156
1.404117

Prob. F(10,7) 0.6913
Prob. Chi-Square(10) 0.5192
Prob. Chi-Square(10) 0.9992

Test Equation:

Dependent Variable: RESID”2
Method: Least Squares

Date: 06/13/24 Time: 06:53
Sample: 2005 2022

Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.
C 0.004230 0.020144 0.209986 0.8397
LBC(-1) -0.001355 0.004416  -0.306928 0.7678
LOIL 4.09E-05 0.000316 0.129202 0.9008
LOIL(-1) 0.000535 0.000403 1.328498 0.2257
LOIL(-2) 0.000430 0.000467 0.920872 0.3878
LOIL(-3) 0.000310 0.000306 1.014611 0.3441
LOIL(-4) 0.000426 0.000378 1.126809 0.2970
LOIL(-5) 2.85E-05 0.000338 0.084327 0.9352
LTCH -0.000337 0.000460 -0.732443 0.4877
LTCH(-1) -0.000208 0.000634 -0.328074 0.7525
@TREND("2015") 8.40E-06 0.000225 0.037328 0.9713
R-squared 0.507564 Mean dependent var 0.000842
Adjusted R-squared -0.195916 S.D. dependent var 0.001235
S.E. of regression 0.001351 Akaike info criterion -10.09849
Sum squared resid 1.28E-05 Schwarz criterion -9.554372
Log likelihood 101.8864 Hannan-Quinn criter. -10.02346
F-statistic 0.721505 Durbin-Watson stat 2.320262

Prob(F-statistic) 0.691331
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6
Series: Residuals
5 Sample 2005 2022
Observations 18
4
Mean 1.22e-15
Median 0.005125
3 Maximum 0.068584
Minimum -0.049956
2 Std. Dev. 0.029859
Skewness 0.167559
1 . . Kurtosis 3.032444
0 Jarque-Bera  0.085018
-0.04 -0.02 0.00 0.02 0.04 0.06 Probability 0.958382
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Null Hypothesis: BC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.690093 0.9612
Test critical values: 1% level -4.440739

5% level -3.632896

10% level -3.254671

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BC)

Method: Least Squares

Date: 06/13/24 Time: 03:48

Sample (adjusted): 2001 2022

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
BC(-1) -0.059577 0.086331  -0.690093 0.4985
C 0.926717 5.380821 0.172226 0.8651

@TREND("2000") 0.638413 0.286279 2.230040 0.0380

R-squared 0.313055 Mean dependent var 3.033417
Adjusted R-squared 0.240745 S.D. dependent var 5.706760
S.E. of regression 4.972600 Akaike info criterion 6.171887
Sum squared resid 469.8083  Schwarz criterion 6.320665
Log likelihood -64.89075 Hannan-Quinn criter. 6.206934
F-statistic 4.329341 Durbin-Watson stat 1.927636
Prob(F-statistic) 0.028233

Null Hypothesis: D(BC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.384885 0.0118
Test critical values: 1% level -4.467895

5% level -3.644963

10% level -3.261452

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

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

Method: Least Squares

Date: 06/13/24 Time: 03:49

Sample (adjusted): 2002 2022

Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(BC(-1)) -1.014735 0.231417  -4.384885 0.0004
C -3.372247 2.557429  -1.318608 0.2038

@TREND("2000") 0.541581 0.215544 2.512623 0.0217

R-squared 0.517113 Mean dependent var 0.236938
Adjusted R-squared 0.463459 S.D. dependent var 6.922206
S.E. of regression 5.070444  Akaike info criterion 6.216298
Sum squared resid 462.7693  Schwarz criterion 6.365515
Log likelihood -62.27112 Hannan-Quinn criter. 6.248682
F-statistic 9.637900 Durbin-Watson stat 2.049769
Prob(F-statistic) 0.001428
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Null Hypothesis: OIL has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.459000 0.5349
Test critical values: 1% level -3.769597

5% level -3.004861

10% level -2.642242

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OIL)

Method: Least Squares

Date: 06/13/24 Time: 03:51

Sample (adjusted): 2001 2022

Included observations: 22 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
OIL(-1) -0.213772 0.146520 -1.459000 0.1601
C 2.508161 2.817850 0.890097 0.3840
R-squared 0.096196 Mean dependent var 0.661364
Adjusted R-squared 0.051005 S.D. dependent var 12.12151
S.E. of regression 11.80834  Akaike info criterion 7.861997
Sum squared resid 2788.737 Schwarz criterion 7.961182
Log likelihood -84.48196 Hannan-Quinn criter. 7.885362
F-statistic 2.128680 Durbin-Watson stat 1.457871
Prob(F-statistic) 0.160093

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

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.352208 0.0252
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OIL,2)
Method: Least Squares
Date: 06/13/24 Time: 03:52
Sample (adjusted): 2002 2022
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(OIL(-1)) -0.858051 0.255966 -3.352208 0.0033
C 0.896179 2.756704 0.325091 0.7487
R-squared 0.371637 Mean dependent var 1.350905
Adjusted R-squared 0.338565 S.D. dependent var 15.51422
S.E. of regression 12.61750 Akaike info criterion 7.998440
Sum squared resid 3024.826  Schwarz criterion 8.097918
Log likelihood -81.98362 Hannan-Quinn criter. 8.020029
F-statistic 11.23730 Durbin-Watson stat 1.812302
Prob(F-statistic) 0.003347
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Null Hypothesis: TCH has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.453533 0.5376
Test critical values: 1% level -3.769597
5% level -3.004861
10% level -2.642242
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TCH)
Method: Least Squares
Date: 06/13/24 Time: 03:52
Sample (adjusted): 2001 2022
Included observations: 22 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
TCH(-1) -0.206968 0.142390  -1.453533 0.1616
C 1.013329 2.474643 0.409485 0.6865
R-squared 0.095545 Mean dependent var 0.495364
Adjusted R-squared 0.050322 S.D. dependent var 11.78652
S.E. of regression 11.48613  Akaike info criterion 7.806666
Sum squared resid 2638.625 Schwarz criterion 7.905852
Log likelihood -83.87333 Hannan-Quinn criter. 7.830031
F-statistic 2.112759 Durbin-Watson stat 1.646700
Prob(F-statistic) 0.161588
Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.883108 0.0081
Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TCH,2)
Method: Least Squares
Date: 06/13/24 Time: 03:53
Sample (adjusted): 2002 2022
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(TCH(-1)) -0.956953 0.246440  -3.883108 0.0010
C 0.603216 2.702226 0.223229 0.8257
R-squared 0.442464 Mean dependent var 1.015571
Adjusted R-squared 0.413120 S.D. dependent var 16.15181
S.E. of regression 12.37359 Akaike info criterion 7.959398
Sum squared resid 2909.008 Schwarz criterion 8.058876
Log likelihood -81.57368 Hannan-Quinn criter. 7.980987
F-statistic 15.07853 Durbin-Watson stat 1.872768
Prob(F-statistic) 0.001001
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ARDL Long Run Form and Bounds Test

Dependent Variable: D(LBC)

Selected Model: ARDL(1, 5, 1)
Case 2 Restricted Constant and No Trend
Date: 06/13/24 Time: 06:49

Sample: 2000 2022
Included observations: 18

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob
C 0.939810 0.693899 1.354391 0.2177
LBC(-1)* -0.152625 0.152117 -1.003339 0.3491
LOIL(-1) -0.024060 0.044379 -0.542156 0.6045
LTCH(-1) -0.057726 0.032892 -1.755047 0.1227
D(LOIL) -0.016146 0.010892 -1.482377 0.1818
D(LOIL(-1)) 0.030678 0.031397 0.977109 0.3611
D(LOIL(-2)) 0.025114 0.021507 1.167709 0.2812
D(LOIL(-3)) 0.005365 0.016366 0.327819 0.7526
D(LOIL(-4)) 0.020867 0.011657 1.790079 0.1166
D(LTCH) -0.012693 0.015835 -0.801532 0.4492
@TREND(("2015") 0.007328 0.007755 0.944890 0.3762

* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LOIL -0.157642 0.287074 -0.549132 0.6000
LTCH -0.378224 0.498326 -0.758989 0.4726
C 6.157650 1.692466 3.638271 0.0083

EC = LBC - (-0.1576*LOIL -0.3782*LTCH + 6.1576)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)
Asymptotic: n=1000
F-statistic 6.535645 10%0 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38
1% 4.13 5
Actual Sample Size 18 Finite Sample: n=35
10%0 2.845 3.623
5% 3.478 4.335
1% 4.948 6.028
Finite Sample: n=30
10% 2.915 3.695
5% 3.538 4.428
1% 5.155 6.265
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ARDL Error Correction Regression
Dependent Variable: D(LBC)
Selected Model: ARDL(1, 5, 1)
Case 2: Restricted Constant and No Trend
Date: 06/13/24 Time: 06:50
Sample: 2000 2022
Included observations: 18

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LOLL) -0.016146 0.006971 -2.316224 0.0537
D(LOIL(-1)) 0.030678 0.011430 2.684038 0.0314
D(LOIL(-2)) 0.025114 0.011177 2.246999 0.0595
D(LOIL(-3)) 0.005365 0.010201 0.525948 0.6152
D(LOIL(-4)) 0.020867 0.008486 2.458943 0.0435
D(LTCH) -0.012693 0.008824  -1.438480 0.1935
@TREND("2015") 0.007328 0.002118 3.459463 0.0106
CointEq(-1)* -0.152625 0.024975 -6.111182 0.0005
R-squared 0.795396 Mean dependent var 0.037682
Adjusted R-squared 0.652173 S.D. dependent var 0.066011
S.E. of regression 0.038931  Akaike info criterion -3.352952
Sum squared resid 0.015156  Schwarz criterion -2.957231
Log likelihood 38.17657 Hannan-Quinn criter. -3.298387

Durbin-Watson stat 2.181340

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) (1)
F-statistic 6.535645 10% 2.63 3.35
k 2 5% 3.1 3.87
2.5% 3.55 4.38

1% 4.13 5
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Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 5 lags

F-statistic 2.189264 Prob. F(5,2) 0.3426
Obs*R-squared 15.21929 Prob. Chi-Square(5) 0.0095

Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 06/13/24 Time: 06:51

Sample: 2005 2022

Included observations: 18

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
LBC(-1) 0.319384 0.216489 1.475289 0.2781
LOIL -0.003710 0.023559  -0.157462 0.8893
LOIL(-1) 0.003017 0.015581 0.193637 0.8643
LOIL(-2) 0.001612 0.016401 0.098272 0.9307
LOIL(-3) 0.017053 0.015959 1.068509 0.3972
LOIL(-4) 0.020346 0.030996 0.656399 0.5790
LOIL(-5) 0.001163 0.017477 0.066546 0.9530
LTCH -0.007352 0.059873  -0.122801 0.9135
LTCH(-1) 0.002163 0.038490 0.056206 0.9603
@TREND("2015") -0.012809 0.013743  -0.932014 0.4497
C -1.522864 0.936797  -1.625607 0.2455
RESID(-1) -0.934984 0.596736  -1.566830 0.2577
RESID(-2) -1.628216 1.041904  -1.562731 0.2585
RESID(-3) -1.431241 0.832204  -1.719819 0.2276
RESID(-4) -0.960204 1.240527  -0.774029 0.5199
RESID(-5) -1.285715 2529452  -0.508298 0.6618
R-squared 0.845516 Mean dependent var 1.22E-15
Adjusted R-squared -0.313115 S.D. dependent var 0.029859
S.E. of regression 0.034215 Akaike info criterion -4.331727
Sum squared resid 0.002341  Schwarz criterion -3.540286
Log likelihood 5498554 Hannan-Quinn criter. -4.222598
F-statistic 0.729755 Durbin-Watson stat 3.109296

Prob(F-statistic) 0.715938
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity

F-statistic 0.721505 Prob. F(10,7) 0.6913
Obs*R-squared 9.136156  Prob. Chi-Square(10) 0.5192
Scaled explained SS 1.404117 Prob. Chi-Square(10) 0.9992

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 06/13/24 Time: 06:53
Sample: 2005 2022

Included observations: 18

Variable Coefficient Std. Error t-Statistic Prob.
C 0.004230 0.020144 0.209986 0.8397
LBC(-1) -0.001355 0.004416  -0.306928 0.7678
LOIL 4.09E-05 0.000316 0.129202 0.9008
LOIL(-1) 0.000535 0.000403 1.328498 0.2257
LOIL(-2) 0.000430 0.000467 0.920872 0.3878
LOIL(-3) 0.000310 0.000306 1.014611 0.3441
LOIL(-4) 0.000426 0.000378 1.126809 0.2970
LOIL(-5) 2.85E-05 0.000338 0.084327 0.9352
LTCH -0.000337 0.000460  -0.732443 0.4877
LTCH(-1) -0.000208 0.000634 -0.328074 0.7525
@TREND("2015") 8.40E-06 0.000225 0.037328 0.9713
R-squared 0.507564 Mean dependent var 0.000842
Adjusted R-squared -0.195916 S.D. dependent var 0.001235
S.E. of regression 0.001351 Akaike info criterion -10.09849
Sum squared resid 1.28E-05 Schwarz criterion -9.554372
Log likelihood 101.8864 Hannan-Quinn criter. -10.02346
F-statistic 0.721505 Durbin-Watson stat 2.320262
Prob(F-statistic) 0.691331
6
Series: Residuals
5 Sample 2005 2022
Observations 18
4
Mean 1.22e-15
3 Median 0.005125
Maximum 0.068584
Minimum -0.049956
Std. Dev. 0.029859

2
Skewness 0.167559
. . Kurtosis 3.032444
0 Jarque-Bera  0.085018

-0.04 -0.02 0.00 0.02 0.04 0.06 brobabilty  0.958382

[y
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