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Abstract

This study aims to search for the causal relationship between the exchange rate and the
velocity of money in Algeria. during the period (1990-2019 ) and to identify the direction of
the relationship. The study variables(the exchange rate and the velocity of money) The study
variables to the unit root test, chosen by the developer Dicky Fullr (ADF) , which showed
the exchange rate in stable at the first difference ,while the speed of money circulation in
stable at the level ,and in light of the technical developments that the Algerian banking system
has known, with the issuance of the monetary and loan law that in considered a turning point
in the banking system and finally the amendment of the Monetary and Loan Law with in
known as unconventional financing and the economy playing it from the expansion of the
monetary mass, The results of(Engel and Granger ) s test showed that there is a short term
causal relationship that causal relationship that goes from the exchange rate to the speed of
money circulating, and the results of estimating The effect of the study variables on each
other by using the high pictorial squares method ,to the existence of a weak reciprocal effect
between the study variables.

Key words: exchange rate, velocity of money circulation, causal relationship
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Date: 05/30021 Time: 14:01
Sample: 1990 2019
Included observations: 30

Autocarrelation

Partial Correlation A

PAC

Q-Stat

Prob

.

Il

=T

)

1=

Nm =

1 0.826
2 0656
3 0487
4 0.296
5 0169
6 0106
7 0043
g8 -0.0€12
9 -0.046
10 -0.064
11 -0.058
12 -0.023
12 0.014
14 0.041
15 0.047
16 0.045

0.826
-0.085
-0.099
-0.184

0.062

0.101
-0.071
-0.090
-0.012

0.051

0.055
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-0.005
-0.017
-0.034

0.016

22607
37362
45787
49.013
50104
50.550
50626
50.633
50,732
50.929
51.102
51.130
51142
81241
51.382
51.524

0.000
0.000
0.000
0.000
0.000
0.000
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Drate: 05/30/21 Time: 1757
Sample: 1990 20149
Included observations: 30

Autocar

relation

Partial Carrelation

AC

PAC

C-Stat

Prob
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0.746
0.479
0.436
0.435
0.341
0.151
0.031
0.064
0.073
-0.002
-0.062
-0.096
-0.155
-0.212
-0.233
-0.243
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-0.002
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VAR Lag Order Selection Criteria
Endogenous variables: DV DEXC
Exogenous variables: C

Date: 05/31/21 Time: 07:14
Sample: 1990 2019

Included observations: 23

Lag LogL LR FPE AlC SC HC

0 -89.94913 MA 1017498 7.995576 B8.094215 8.020409
1 -80.36665 16.66517 6280055 7.510144 7806358 75384641
2 -71.96963  13.14316% 4332480 7127794* 7621487 72519567
3 -68.98166 4713699 4688374 7181014 7872184 7.354841
4 -64.80750 45946332 5018030 7200652 B8.089300 7424144
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Fairwise Granger Causality Tests
Date: 05/31/21 Time: 07:21
Sample: 1990 2019

Lags: 2

Mull Hypothesis: DObs  F-Statistic Frob.
DEXC does not Granger Cause DV 25 363627 0.0450
OV does not Granger Cause DEXC 042861 0.6573
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Dependent Variable: EXC
Method: Least Squares
Date: 05/31/21 Time: 16:57
Sample: 1990 2018
Included observations: 20

Variable Coefficient Std. Erraor t-Statistic FProb.

C 126.9539 1910517 6. 645002 00000

W -32.7BE05 1077692 -3.040393 0.0051
R-squared 0248201 Mean dependentvar TO.31233
Adjusted R-squared 0.221381 S5.0. dependent var 26.29222
S.E. of regression 2320054 Akaike info criterion 9190569
Sum squared resid 15071.42 Schwarz criterion 0.283982
Log likelinood -135.8585 Hannan-2winn criter. 9.220452
F-statistic 9243988 Durbin-Watson stat 0282193
Prob({F-statistic) 0005082
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Dependent Variable: W
Method: Least Squares
Crate: 05/31/21 Time: 18:50
Sample: 1990 2019
Included observations: 20

Wariable Coefficient Std. Error t-Statistic Prob.

Z 2261278 0186643 1211566 0.0000

EXC -0.007575 0.002491 -2.0403293 0.0051

R-squared 0.243201 Mean dependent var 1.728667

Adjusted R-squared 0.221351 S.0. dependent var 0.399765

S.E. of regression 0.352757 Akaike info criterion 0.8318265

Sum squared resid 2484248 Schwarz criterion 0.911679

Log likelihood -10.27298 Hannan-ainn criter. 0.242149

F-statistic 0243988 Durbin-Watson stat 0664647
Frob{F-=statistic) 0.005082
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Mull Hypothesis: EXC has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob?*
Augmented Dickey-Fuller test statistic -1.317741 0.6076
Test critical values: 1% level -3.679322
5% level -2 Q67767
10% level -2 622989
*Mackinnaon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EXC)
Method: Least Squares
Date: 05/30i21 Time: 15:18
Sample (adjusted) 1991 2019
Included observations: 29 after adjustments
Variable Coefficient Std. Errar t-Statistic Prob.
EXC(-1) -0.058388 0044308 1317741 0.1887
c 7 636618 3.233485 2361730 0.0257
R-squared 0.060426 Mean dependentvar 3627241
Adjusted R-squared 0.025627 3.0 dependentvar 5871053
S.E. of regression 5894045 Akaike info criterion 6.452234
Sum squared resid 937.9736 Schwarz criterion 6.546530
Log likelihood -81.557389 Hannan-Cuinn criter. G.481767
F-statistic 1736440 Durbin-Watson stat 1511342
ProbiF-statistic) 0.188663
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Mull Hypothesis: EXC has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 6 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2 770721 0.2207
Test critical values: 1% level -4.416345

5% level -3.622033

10% level -3.248592

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

Augmented Dickey-Fuller Test Equation
Dependent Yariable: D{EXC)

Method: Least Squares

Date: 05/30/21 Time: 15:23

Sample (adjusted): 1997 2019

Included observations: 23 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
EXCi(-1) -0.433039 0156291 277072 0.0150
CHEXC-1)) 0.369865 0212477 1.740731 01037
DiEXC{-2)) -0.010311 0229150  -0.044995 0.9647
DiEXC{-3)) 0.327636 01861349 1760171 0.1002
DiEXC{-4)) 0169663 0203371 0.834253 0.4181
Di{EXC(-5)) 0295778 0218164 1.355763 0.1966
Di{EXC(-6)) 0.5130249 0231041 2220508 0.0434
C 9513185 6.421558 1481445 0.1606
@TREMD{™990%) 1.220032 0369969 3.324553 0.0050
R-squared 0.542890 Mean dependentvar 25817349
Adjusted R-squared 0.2831684 S5.D. dependentvar 5.316381
S.E. of regression 4 505820 Akaike info criterion G.134739
Sum squared resid 2842338 Schwarz criterion 6.579112
Log likelihood -61.55007 Hannan-Cluinn criter. 6.246535
F-statistic 2078399 Durbin-Watson stat 2102136

Prob(F-statistic) 01104749
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Mull Hypothesis: EXC has a unit root
Exogenous: Mone
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob*
Augmented Dickey-Fuller test statistic 2477540 0.9854
Test critical values: 1% level -2.647120
5% level -1.852910
10% level -1.610011
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{EXC)
Method: Least Squares
Date: 05/30/21 Time: 15:27
Sample (adjusted): 1991 2018
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
EXC(-1) 0.040081 0.016178 2477540 0.0185
R-squared -0.13367¥4  Mean dependent var 3627241
Adjusted R-squared -0.133674 3.0 dependent var 58971083
S.E. of regression G.357628 Akaike info criterion G.571062
Sum squared resid 1131744  Schwarz criterion G.618210
Log likelihood -94 28040 Hannan-Cluinn criter. G.585828

Durbin-Watson stat 1.3899584
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Mull Hypothesis: D(EXC) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4 140062 0.0034
Test critical values: 1% level -3.689194

5% level -2 871853

10% level -2.625121

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: DIEXC,2)

Method: Least Squares

Date: 05/30/21 Time: 15:32

Sample (adjusted): 1992 2019

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DI{EXC(-1)) -0.775696 0187363  -4.140062 0.0003
C 2568394 1.314381 1.8954071 0.0615
R-squared 03897313 Mean dependentvar -0.307500
Adjusted R-squared 0374132 5.D. dependentvar 7463333
S.E. ofregression 5.8904377 Akaike info criterion G.458014
Sum squared resid A06.4033 Schwarz criterion G.553171
Log likelihood -88.41220 Hannan-Cluinn criter. G.487105
F-statistic 17.14011  Durbin-\Watson stat 1.864960
Prob(F-statistic) 0.000324




7&)&5&‘

Mull Hypothesis: WV has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SI1C, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.051245 0.7187
Test critical values: 1% level -3.6849871

5% level -2 876263

10% level -2 627420

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

Augmented Dickey-Fuller Test Equation
Dependent Yariable: D(V)

Method: Least Squares

Date: 05/30/21 Time: 18:35

Sample (adjusted): 19493 20189

Included observations: 27 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.

Wi-1) -0.134385 0127844  -1.051245 0.3041

D{vi-1)) 0285358 0.183179 1.657808 0.13249
DVi-2)) -0 424567 0180490  -2.352296 0.0276

C 0.213105 0227170 0.938087 0.35749
R-squared 0.326314 Mean dependent var -0.023889
Adjusted R-squared 0.238442 3.D.dependentvar 0263619
S.E. of regression 0230053  Akaike info criterion 0.0349349
Sum squared resid 1.217260 Schwarz criterion 0226915
Laog likelihood 3528321 Hannan-Cluinn criter. 0.082024
F-statistic 3713515 Durbin-Watson stat 1.877930

Prob(F-statistic) 0.025881
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Null Hypothesis: V has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.758923 0.0346
Test critical values: 1% level -4.323979
5% level -3.580623
10% level -3.225334
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(V)
Method: Least Squares
Date: 05/30/21 Time: 18:36
Sample (adjusted): 1992 2019
Included observations: 28 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
V(-1) -0.644582 0.171481  -3.758923 0.0010
D(V(-1)) 0.400422 0.169314 2.364974 0.0265
C 1.458893 0.403965 3.611436 0.0014
@TREND("19907) -0.023299 0.007893 -2.951996 0.0070
R-squared 0.382630 Mean dependentvar -0.031786
Adjusted R-squared 0.305458 S.D. dependentvar 0.259145
S.E. of regression 0.215969 Akaike info criterion -0.095800
Sum squared resid 1.119423 Schwarz criterion 0.094515
Log likelihood 5.341201 Hannan-Quinn criter. -0.037619
F-statistic 4958185 Durbin-Watson stat 1.608182
Prob(F-statistic) 0.008092

e —
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Mull Hypothesis: ¥ has a unit root
Exogenous: Mone
Lag Length: 2 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob*
Augmented Dickey-Fuller test statistic -0 672592 04163
Test critical values: 1% level -2.663401
5% level -1.853858
10% level -1.609571
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DOV)
Method: Least Squares
Date: 06/01/21 Time: 01:36
Sample (adjusted): 1993 2019
Included observations: 27 after adjustments
WVariable Coefficient Std. Error t-Statistic Prob.
Wi-1) -0.016786 0.024957  -0.672582 0.5076
Dov-1)) 0.234135 0174414 1.342408 0.1920
Div-2)) -0.488881 0166545  -2.935431 0.0072
R-squared 0.300538 Mean dependentwvar -0.0288848
Adjusted R-squared 0.242250 S.0D. dependentvar 0.2636149
S.E. of regression 0.229477  Akaike info criterion -0.001588
Sum squared resid 1.263834 Schwarz criterion 0142394
Log likelihood 3.021431  Hannan-Qwinn criter. 0.041226
Durbin-VWatson stat 2041577
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 33.36245 Prob. F(127) 0.0000
Obs*R-squared 16.58106 Prob. Chi-Square(1) 0.0000
TestEquation:
Dependent Variable: RESID
Method: Least Squares
Date: 05/31/21 Time: 17:18
Sample; 1990 2019
Included observations: 30
Presample missing value lagged residuals setto zero.
Variable Coefficient  Std Error  t-Statistic Prob.
C -14 58383 1325478 1100270  0.2809
V 8911979 7500315 1188214  (0.2491
RESID(-1) 0786651 0136192 5776024  0.0000
R-squared 0552702 Mean dependentvar 1.42E-15
Adjusted R-squared 0519569 S.D. dependentvar 2279702
5.E. of regression 15.80133  Akaike info criterion 8.452705
Sum squared resid 6741416 Schwarz criterion 8.592825
Log likelihood -123.7906 Hannan-Quinn criter. 8.497530
F-statistic 16.68122 Durbin-Watson stat 1.252319
Prob(F-statistic) 0.000019
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 16.10093 Prob. F(2,26) 0.0000
Obs*R-squared 16.589837  Prob. Chi-Square(2) 0.0002
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 05/31/21 Time: 17:15
Sample: 1990 20149
Included observations: 30
Presample missing value lagged residuals setto zero.
Wariable Coefficient Std. Error t-Statistic Frob.
cC -13.78259 1418915  -0.971347 0.3403
W 2.408681 2.117100 1.035922 0.3098
RESID(-1) 0.810954 0191905 4 225816 0.0003
RESID{-2) -0.039712 0216724  -0183238 0.8560
R-squared 0.553279 Wean dependentvar 1.42E-15
Adjusted R-squared 0501734 5.0. dependentwvar 2279702
S.E. of regression 16.09195 Akaike info criterion 3.518081
Sum squared resid GY32 722 Schwarz criterion 2. 704907
Log likelihood -123.7712  Hannan-Qwinn criter. 8.577a48
F-statistic 1073386 Durbin-Watson stat 1.311979
Prob{F-statistic) 0.000090
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Heteroskedasticity Test ARCH

F-statistic 22 84682 Prob F(1.27) 0.0001
Obs*R-squared 1329188 Prob. Chi-Square(1) 0.0003
TestEquation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/31/21 Time: 17:26
Sample (adjusted): 1991 2019
Included obsemvations: 29 after adjustments
Variable Coefiicient  Std.Error  t-Statistic  Prob.
C 165.1473 0353371 1765645 00888
RESID"2(-1) 0465158 0097317 4779834  0.0001
R-squared 0453341 Mean dependentvar 391.1290
Adjusted R-squared 0438279 5.D. dependentvar 579.8829
3.E. ofregression 4346109  Akaike info criterion 15.05325
Sum squared resid 5099939,  Schwarz criterion 15.14755
Log likelihood -216.2721  Hannan-Quinn criter. 15.08278
F-statistic 2284682 Durbin-Watson stat 1.466592
Prob(F-statistic) 0.000055




P=2 U
Heteroskedasticity Test ARCH
F-statistic 1493515  Prob. F(2,25) 0.0001
Obs*R-squared 15.24264 Prob. Chi-Square(2) 0.0005
TestEquation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/31/21 Time: 17:22
Sample (adjusted): 1992 2018
Included observations: 28 after adjustments
Variable Coefficient  Std Error  t-Statistic Prob.
C 9079908 9069992  1.001093  0.3264
RESIDA2(-1) 0686943 0176773 3886029  0.0007
RESID"2(-2) 0038404 0123009 0312202 07575
R-squared 0.544380 Mean dependentvar 362.1198
Adjusted R-squared 0507930 S.D. dependentvar h68.6914
5.E. of regression 30989238  Akaike info criterion 14.91637
Sum squared resid 3978505, Schwarz criterion 15.05911
Log likelihood -205.8292 Hannan-Quinn criter. 14.96001
F-statistic 14.93515 Durbin-Watson stat 1.719225
Prob(F-statistic) 0.000054
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 17.24415  Prob. F(1,27) 0.0003
Obs*R-squared 11.69250 Prob. Chi-Square(1) 0.0006
Test Equation:
Cependent Variable: RESID
Method: Least Squares
Date: 05/31/21 Time: 18:52
Sample: 1990 2019
Included observations: 30
Presample missing value lagged residuals setto zero.
Variable Coefficient  Std.Error  t-Statistic Prob.
C -0.012614 0148509 -0.084937 09329
EXC 0.000139 0001882 0069921  0.9448
RESID(-1) 0626144 0150783 4152608  0.0003
R-sguared 0.389750 Mean dependentvar -2 76E-16
Adjusted R-squared 0344546 S.D. dependentvar 0346622
5.E. of regression 0.280625 Akaike info criterion 0.391046
Sum squared resid 2126263 Schwarz criterion 0531165
Log likelihood -2 865685 Hannan-Qinn criter. 0.435871
F-statistic 8.622076 Durbin-Watson stat 1.516663
Prob(F-statistic) 0.001272
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 9810785 Prob. F(2 26) 0.0007
Obs*R-squared 12.90282 Prob. Chi-Square(2) 0.0016
TestEquation:
Dependent Variable: RESID
Method: Least Squares
Date: 05/31/21 Time: 18:54
Sample: 1990 2019
Included observations: 30
Presample missing value lagged residuals setto zero.
Variable Coefficient  Std Error  t-Statistic Prob.
C 0002125 0146653 0014490  0.9885
EXC -3.36E-05 0001859 0042688  0.9663
RESID(-1) 0791609 0192157 4119597  0.0003
RESID(-2) -0.262254 0193306 -1.356676  0.1865
R-squared 0.430094 Mean dependentvar -2 76E-16
Adjusted R-squared 0364336 S.D. dependentvar (.346622
5.E. of regression 0.276356 Akaike info criterion 0.389315
Sum squared resid 1.985694 Schwarz criterion 0576141
Log likelihood -1.839720 Hannan-Quinn criter. 0.449082
F-statistic 6.540523 Durbin-Watson stat 1.766443
Prob(F-statistic) 0.001919
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Heteroskedasticity Test ARCH
F-statistic 13.39606 Prob. F(1.27) 0.0011
(bs*R-squared 9.616920 Prob. Chi-3quare(1) 0.0019
TestEquation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/31/21 Time: 18:55
Sample (adjusted); 1991 2019
Included obsenvations: 29 after adjustments

Variable Coefiicient  Std.Error  t-Statistic  Prab.

C 0.041721 0038637 1.079826  0.28983

RESID"Z2(-1) 0570832 0155962 3660062  0.0011
R-squarad 0.331618 Mean dependent var 0.109933
Adjusted R-squared 0.306863 S5.D. dependentvar 0.218913
S.E. ofregression 0.182260 Akaike info criterion -0.500295
Sum squared resid 0.896904 Schwarz criterion -0.405993
Lag likelihood 9.254270 Hannan-Quinn criter. -0.470762
F-statistic 13.39606  Durbin-Watson stat 1.317936
Prob(F-statistic) 0.001080
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Heteroskedasticity Test ARCH

F-statistic 13.99493 Prob. F(2.25) 0.0001
(bs*R-squared 14.78993  Prob. Chi-3quare(2) 0.0006
TestEquation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 05/31/21 Time: 18:56

Sample (adjusted); 1992 2019

Included obsenvations: 28 after adjustments

Variable Coefiicient  Std. Error  t-Statistic  Prob.

C 0.074416 0035049 2123224 00438
RESID*2(-1) 0385506 0167387 5290183  0.0000
RESID"2(-2) -0.494709 0165978 -2.980563  0.0063

R-squared 0528212 Mean dependent var 0.113824
Adjusted R-squarad 0.490469 3.D. dependentvar 0221912
S.E. of regression 0.158404 Akaike info criterion -0.746381
Sum squared resid 0.627294 Schwarz criterion -0.603645
Lag likelihood 1344933  Hannan-Quinn criter. -0.702745
F-statistic 1399493 Durbin-Watson stat 1606258

Prob(F-statistic) 0.000054




Dependent Variable: EXC

Method: Least Squares

Date: 06/M02/21 Time: 1510

Sample (adjusted): 1995 2019

Included cbservations: 25 after adjustments

Variable Coefficient =td. Error t-Statistic Prob.
C 125.70949 Q087362 1383349 0.0000
W -33.98599 5562812 -6.109499 0.0000
AR 0639720 0136108 4 700089 0.0001
R-squared 0.669305 Mean dependentvar 7921520
Adjusted R-squared 0.639241 S.0D. dependentvar 17.80874
S.E. ofregression 10.69650 Akaike info criterion F.689877
Sum squared resid 2817 132 Schwarz criterion T.836142
Log likelinood -893 12346 Hannan-Cluinn criter. ¥. 730444
F-statistic 2226324 Durbin-Watson stat 0.902120
Frobi{F-statistic) 0000005
19 o3, gl
Dependent Variable: W
Method: Least Squares
Date: 06/M02/21 Time: 16:13
Sample (adjusted): 1996 2019
Included observations: 24 after adjustments
Wariable Coefficient Std. Error t-Statistic Frob.
C 2563791 0250840 1022081 0.0000
EXC -0.010447F 0003068 -3.405428 0.0027
ARA 0453673 0114213 2.972157 0.0007F
R-squared 0.586477 Mean dependentvar 1.649583
Adjusted R-squared 0.5847094 3S.D. dependentwvar 0.379032
S.E. ofregression 0.255082 Akaike info criterion 0222004
Sum squared resid 1.266401 Schwarz criterion 0.369260
Log likelinood 0.335957 Hannan-Guinn criter. 0261071
F-statistic 14.29160 Durbin-Watson stat 0506590
Prob{F-statistic) 0000094




