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S (P ) 5 dr yd wpud pulas 1(05- 03) 103y Jgur

VAR Lag Order Selection Criteria
Endogenous variables: CR TC
Exogenous variables: C

Date: 05/29/19 Time: 15:23
Sample: 1980 2017

Included observations: 35

Lag LogL LR FPE AIC sc HQ
0 -297.4968 NA 92816.50 17.11410 17.20298 17.14478
1 -186.3359 203.2657* 203.5089 10.99062 11.25725* 11.08266*
2 -181.3609 8.528436 193.0776* 10.93491* 11.37930 11.08831
3 -177.7659 5752047 198.9847 10.95805 11.58019 11.17281
0 e

*indicates lag order selected by the criterion

LR :sequential modified LR test static(each test at 5% level)

FPE :Final prediction error , AIC :Akaik informatin criterion

SC : Schawrrz information criterion , HQ : Hannan-quuinn information criterion

S Ml dlg o8 el a s e il LS bl J gl (3 B S ulell e slazeVU
JPeCE [ PP Juts LR, SCHWARZ ¢HANNAN-QUINN o JS° 85 % sins soles
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Date: 05/29/19 Time: 15:26

Sample (adjusted): 1982 2017

Included observations: 36 after adjustments
Trend assumption: Linear deterministic trend
Series: CRTC

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 0.176267 6.982347 15.49471 0.5797
At most 1 4.58E-05 0.001649 3.841466 0.9653

Trace test indicates no cointegration at the 0.05 level
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Pairwise Granger Causality Tests
Date: 05/31/19 Time: 11:24

Sample: 1980 2017

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.
DCR does not Granger Cause DTC 35 0.73043 0.4901
DTC does not Granger Cause DCR 0.08927 0.9148
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VAR Model - Substituted Coefficients:

CR = 0.938*CR(-1) - 0.035*TC(-1) + 2.461
(20.05) (-2.54)  (1.76)

R-squared=0.94 F-statistic=293.72
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System: UNTITLED

Estimation Method: Least Squares

Date: 05/31/19 Time: 11:38

Sample: 1981 2017

Included observations: 37

Total system (balanced) observations 74

Coefficient ~ Std. Error t-Statistic Prob.
C(1) 0.938150  0.046789  20.05083  0.0000
C(2) -0.035869 0.014115 -2.541167 0.0133
C@3) 2461262  1.397578  1.761091  0.0827
C(4) 0.072097  0.097872  0.736648  0.4639
C(5) 1.019907  0.029526  34.54314  0.0000
C(6) 0.591105 2.923437 0.202195 0.8404
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System Residual Portmanteau Tests for Autocorrelations
Null Hypothesis: no residual autocorrelations up to lag h
Date: 05/31/19 Time: 11:43

Sample: 1981 2017

Included observations: 37

Lags Q-Stat Prob. Adj Q-Stat Prob. Df
1 8.226749 0.0836 8.455270 0.0763 4
2 14.42052 0.0714 15.00297 0.0591 8
3 22.86243 0.0289 24.18975 0.0192 12
4 2491242  0.0714  26.48823  0.0475 16
5 26.96872  0.1361  28.86583  0.0904 20
6 31.97270 0.1277 34.83832 0.0708 24
7 33.84472 0.2060 37.14714 0.1157 28
8 40.03763  0.1555  45.04844  0.0628 32
9 50.29964 0.0572  58.60895  0.0100 36
10 58.32321 0.0306  69.60422  0.0026 40
11 69.17487 0.0091 85.04697 0.0002 44
12 76.91296  0.0051  96.49934  0.0000 48
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VAR Residual Heteroskedasticity Tests: No Cross Terms (only
levels and squares)
Date: 05/31/19 Time: 11:51
Sample: 1980 2017

Included observations: 37

Joint test:
Chi-sq Df Prob.
14.54418 12 0.2673
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Inverse Roots of AR Characteristic Polynomial
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var #3568 O com Mo OB (ool ol anes Lgw Lodd a5 5 Yy b by a5 S5 0T e

Dz il galadyY puid) 21
CR = 0.938*CR(-1) - 0.035*TC(-1) + 2.461
(20.05) (-2.54) (1.76)
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CR 3 Jual ool b 586 kg 2(11- 03) 103, J 9!

Variance Decomposition of CR:

Period S.E. CR TC
1 2.497933 100.0000 0.000000
2 3.399385 99.71352 0.286482
3 4.013684 99.00661 0.993385
4 4.477601 97.83736 2.162645
5 4.848536 96.17526 3.824736
6 5.158494 94.00595 5.994055
7 5.428113 91.33508 8.664918
8 5.671875 88.19101 11.80899
9 5.900444 84.62522 15.37478
10 6.121861 80.71025 19.28975
11 6.342222 76.53525 23.46475
12 6.566095 72.19950 27.80050
13 6.796805 67.80500 32.19500
14 7.036650 63.44929 36.55071
15 7.287077 59.21932 40.78068
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19.363 3.84 1980
18.370 4.32 1981
17.639 4.59 1982
16.367 4.79 1983
15.890 4.98 1984
18.260 5.03 1985
22 649 4.70 1986
24.449 4.85 1987
26.101 591 1988
27.248 7.61 1989
28.154 8.96 1990
28.490 18.47 1991
27.351 21.84 1992
26.274 23.35 1993
30.242 35.06 1994
33.051 47.66 1995
33.654 54.75 1996
30.902 57.71 1997
30.692 58.74 1998
28.206 66.57 1999
25 477 75.26 2000
22764 77.22 2001
23.045 79.68 2002
23.775 77.39 2003
22 426 72.06 2004
17.092 73.28 2005
5911 72.65 2006
6.134 69.29 2007

6.246 64.58 2008
7.421 72.65 2009
7.260 74.39 2010
4.41 72.94 2011
3.694 77.54 2012
3.396 79.36 2013
3.735 80.58 2014
3.02 100.46 2015
3.849 109.47 2016
3.989 110.96 2017

- http://www.bank-of-algeria.dz/pdf/Bulletin_25a.pdf(29/01/2015) : ‘)J\#U
-Worldbank, http://data.worldbank.org/country/algeria(12/2017)
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Null Hypothesis: TC 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 -5.029005 0.0016
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(TC)
Method: Least Squares
Date: 06/06/19 Time: 14:47
Sample (adjusted): 1987 2017
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
TC(-1) -0.530378 0.105464 -5.029005 0.0000
D(TC(-1)) 0.437848 0.145221 3.015050 0.0064
D(TC(-2)) -0.039961 0.169961 -0.235117 0.8163
D(TC(-3)) 0.558410 0.205220 2.721040 0.0125
D(TC(-4)) 0.326307 0.243825 1.338284 0.1945
D(TC(-5)) 0.400295 0.214468 1.866454 0.0754
D(TC(-6)) 0.667633 0.231567 2.883111 0.0086
C -9.592455 2.953470 -3.247859 0.0037
@TREND("1980") 1.678957 0.338716 4.956836 0.0001
R-squared 0.651777 Mean dependent var 3.427742
Adjusted R-squared 0.525151 S.D. dependent var 5.453559
S.E. of regression 3.758010 Akaike info criterion 5.723356
Sum squared resid 310.6980 Schwarz criterion 6.139675
Log likelihood -79.71202 Hannan-Quinn criter. 5.859066
F-statistic 5.147243 Durbin-Watson stat 2.159638

Prob(F-statistic) 0.001053
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Null Hypothesis: TC has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.372838 0.9790
Test critical values: 1% level -3.621023
5% level -2.943427
10% level -2.610263

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

Method: Least Squares

Date: 06/06/19 Time: 14:48

Sample (adjusted): 1981 2017

Included observations: 37 after adjustments




Variable Coefficient Std. Error t-Statistic Prob.
TC(-1) 0.009641 0.025860 0.372838 0.7115
C 2.433250 1.504316 1.617512 0.1147
R-squared 0.003956 Mean dependent var 2.895135
Adjusted R-squared -0.024502 S.D. dependent var 5.128447
S.E. of regression 5.190897 Akaike info criterion 6.184228
Sum squared resid 943.0893 Schwarz criterion 6.271305
Log likelihood -112.4082 Hannan-Quinn criter. 6.214927
F-statistic 0.139008 Durbin-Watson stat 1.313280
Prob(F-statistic) 0.711517
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Null Hypothesis: TC has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.396906 0.9567
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TC)
Method: Least Squares
Date: 06/06/19 Time: 14:50
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
TC(-1) 0.023608 0.016900 1.396906 0.1715
D(TC(-1)) 0.387597 0.168816 2.295966 0.0280
R-squared 0.067377 Mean dependent var 2.962222
Adjusted R-squared 0.039947 S.D. dependent var 5.184703
S.E. of regression 5.080091 Akaike info criterion 6.142488
Sum squared resid 877.4489 Schwarz criterion 6.230461
Log likelihood -108.5648 Hannan-Quinn criter. 6.173193

Durbin-Watson stat 1.907638
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Null Hypothesis: D(TC) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.033440 0.0163
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TC,2)
Method: Least Squares
Date: 06/06/19 Time: 17:35
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(TC(-1)) -0.663942 0.164609 -4.033440 0.0003
C 1.252155 1.780858 0.703119 0.4869
@TREND("1980") 0.037129 0.081176 0.457387 0.6504
R-squared 0.330905 Mean dependent var 0.028056
Adjusted R-squared 0.290354 S.D. dependent var 5.919914
S.E. of regression 4.986966 Akaike info criterion 6.131188
Sum squared resid 820.7044 Schwarz criterion 6.263148
Log likelihood -107.3614 Hannan-Quinn criter. 6.177245
F-statistic 8.160167 Durbin-Watson stat 1.899211

Prob(F-statistic) 0.001320
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Null Hypothesis: D(TC) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.061377 0.0032
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531

*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TC,2)

Method: Least Squares

Date: 06/06/19 Time: 17:36

Sample (adjusted): 1982 2017

Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.




D(TC(-1)) -0.651221 0.160345 -4.061377 0.0003

C 1.938846 0.946631 2.048153 0.0483
R-squared 0.326663 Mean dependent var 0.028056
Adjusted R-squared 0.306859 S.D. dependent var 5.919914
S.E. of regression 4.928630 Akaike info criterion 6.081952
Sum squared resid 825.9072 Schwarz criterion 6.169925
Log likelihood -107.4751 Hannan-Quinn criter. 6.112657
F-statistic 16.49478 Durbin-Watson stat 1.908540
Prob(F-statistic) 0.000271
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Null Hypothesis: D(TC) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.357389 0.0014
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TC,2)
Method: Least Squares
Date: 06/06/19 Time: 17:39
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(TC(-1)) -0.488000 0.145351 -3.357389 0.0019
R-squared 0.243587 Mean dependent var 0.028056
Adjusted R-squared 0.243587 S.D. dependent var 5.919914
S.E. of regression 5.148670 Akaike info criterion 6.142738
Sum squared resid 927.8079 Schwarz criterion 6.186725
Log likelihood -109.5693 Hannan-Quinn criter. 6.158091

Durbin-Watson stat 1.980704
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Null Hypothesis: CR 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 -1.973791 0.5954
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CR)
Method: Least Squares
Date: 06/06/19 Time: 17:34
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CR(-1) -0.101350 0.051348 -1.973791 0.0571
D(CR(-1)) 0.412974 0.155165 2.661521 0.0121
C 3.692537 1.788125 2.065033 0.0471
@TREND("1980") -0.103464 0.050119 -2.064369 0.0472
R-squared 0.292031 Mean dependent var -0.399472
Adjusted R-squared 0.225659 S.D. dependent var 2.684450
S.E. of regression 2.362225 Akaike info criterion 4.661524
Sum squared resid 178.5635 Schwarz criterion 4.837471
Log likelihood -79.90744 Hannan-Quinn criter. 4.722935
F-statistic 4.399913 Durbin-Watson stat 1.903609

Prob(F-statistic) 0.010609
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Null Hypothesis: CR has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.843444 0.7943
Test critical values: 1% level -3.626784
5% level -2.945842
10% level -2.611531

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

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

Method: Least Squares

Date: 06/06/19 Time: 17:42

Sample (adjusted): 1982 2017

Included observations: 36 after adjustments



Variable Coefficient Std. Error t-Statistic Prob.

CR(-1) -0.035615 0.042226 -0.843444 0.4051

D(CR(-1)) 0.458621 0.160992 2.848718 0.0075

C 0.464611 0.909282 0.510965 0.6128

R-squared 0.197747 Mean dependent var -0.399472

Adjusted R-squared 0.149126 S.D. dependent var 2.684450

S.E. of regression 2.476213 Akaike info criterion 4.730993

Sum squared resid 202.3438 Schwarz criterion 4.862953

Log likelihood -82.15787 Hannan-Quinn criter. 4.777050

F-statistic 4.067082 Durbin-Watson stat 1.877249
Prob(F-statistic) 0.026372
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Null Hypothesis: CR has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.856828 0.3378
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CR)
Method: Least Squares
Date: 06/06/19 Time: 17:43
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
CR(-1) -0.016456 0.019206 -0.856828 0.3975
D(CR(-1)) 0.434527 0.152250 2.854040 0.0073
R-squared 0.191400 Mean dependent var -0.399472
Adjusted R-squared 0.167618 S.D. dependent var 2.684450
S.E. of regression 2.449157 Akaike info criterion 4.683318
Sum squared resid 203.9446 Schwarz criterion 4.771291
Log likelihood -82.29972 Hannan-Quinn criter. 4.714023

Durbin-Watson stat 1.859805
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Null Hypothesis: D(CR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.847802 0.0252
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CR,2)
Method: Least Squares
Date: 06/06/19 Time: 17:46
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CR(-1)) -0.619236 0.160932 -3.847802 0.0005
C 0.585914 0.885045 0.662016 0.5126
@TREND("1980") -0.042118 0.041007 -1.027086 0.3118
R-squared 0.309704 Mean dependent var 0.031472
Adjusted R-squared 0.267868 S.D. dependent var 2.879332
S.E. of regression 2.463692 Akaike info criterion 4.720855
Sum squared resid 200.3028 Schwarz criterion 4.852815
Log likelihood -81.97539 Hannan-Quinn criter. 4.766912
F-statistic 7.402795 Durbin-Watson stat 1.838992

Prob(F-statistic) 0.002208
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Null Hypothesis: D(CR) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.705201 0.0082
Test critical values: 1% level -3.626784

5% level -2.945842

10% level -2.611531
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CR,2)
Method: Least Squares
Date: 06/06/19 Time: 17:48
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(CR(-1)) -0.575224  0.155248  -3.705201  0.0007



C -0.216418 0.416357 -0.519788 0.6066
R-squared 0.287638 Mean dependent var 0.031472
Adjusted R-squared 0.266686 S.D. dependent var 2.879332
S.E. of regression 2.465681 Akaike info criterion 4.696766
Sum squared resid 206.7058 Schwarz criterion 4.784739
Log likelihood -82.54178 Hannan-Quinn criter. 4.727471
F-statistic 13.72851 Durbin-Watson stat 1.851553
Prob(F-statistic) 0.000747
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Null Hypothesis: D(CR) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.708225 0.0005
Test critical values: 1% level -2.630762
5% level -1.950394
10% level -1.611202
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(CR,2)
Method: Least Squares
Date: 06/06/19 Time: 17:49
Sample (adjusted): 1982 2017
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(CR(-1)) -0.562258 0.151624 -3.708225 0.0007
R-squared 0.281977 Mean dependent var 0.031472
Adjusted R-squared 0.281977 S.D. dependent var 2.879332
S.E. of regression 2.439838 Akaike info criterion 4.649125
Sum squared resid 208.3484 Schwarz criterion 4.693112
Log likelihood -82.68425 Hannan-Quinn criter. 4.664478

Durbin-Watson stat 1.858415
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Vector Autoregression Estimates

Date: 06/06/19 Time: 17:51

Sample (adjusted): 1981 2017

Included observations: 37 after adjustments
Standard errors in () & t-statistics in [ ]

CR TC
CR(-1) 0.938150 0.072097
(0.04679) (0.09787)
[ 20.0508] [ 0.73665]
TC(-1) -0.035869 1.019907
(0.01412) (0.02953)
[-2.54117] [ 34.5431]
C 2.461262 0.591105
(1.39758) (2.92344)
[1.76109] [ 0.20220]
R-squared 0.945289 0.977908
Adj. R-squared 0.942070 0.976608
Sum sq. resids 212.1488 928.2737
S.E. equation 2.497933 5.225148
F-statistic 293.7225 752.4975
Log likelihood -84.80857 -112.1153
Akaike AIC 4.746409 6.222448
Schwarz SC 4.877024 6.353063
Mean dependent 18.31441 50.80135
S.D. dependent 10.37841 34.16378
Determinant resid covariance (dof adj.) 160.5581
Determinant resid covariance 135.5772
Log likelihood -195.8280
Akaike information criterion 10.90962

Schwarz criterion 11.17085
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Abstract

The objective of this study is to know the impact of exchange rate changes on foreign
indebtedness in Algeria during the period (2017-1980), where external debt is one
of the most important economic variables and the intractable problems faced by the
developing countries in general and Algeria in particular, In failing to meet its
external debt.

The exchange rate reflects the rate on which the exchange of foreign exchange is
based on the national currency. To illustrate this, we have followed the analytical
descriptive approach with the study of the case of Algeria to reach the objectives of
the study and through our application of the method we reached the results of
which is the inverse relationship between the exchange rate and external
indebtedness, While there is no long-term relationship between the exchange rate
and external indebtedness, and that the exchange rate has a negative impact on
external indebtedness.

Keywords: exchange rate, external indebtedness, variables,(VAR), simultaneous
integration.



