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Summary:
This study aims to measure and analyze the determinants of the speed of money
turnover in Algeria during the period (1980_2021). In Algeria, represented in the level

of income, the index of financial development, inflation and the exchange rate.

The applied study concluded that there is a long—term equilibrium relationship between
the speed of cash turnover and income, inflation and the exchange rate, where all the
explanatory variables were significant at levels of significance ranging between 1%
and 10%. The results of the error—correction and flexibility model also demonstrated
the significance of all explanatory variables at significance levels ranging between 1%
and 5%.As expected, the error correction coefficient was negative and significant,
which indicates that the estimated model actually contains a mechanism for returning

to the equilibrium state again.

Key words:
Money circulation speed, financial development index, exchange rate, income, inflation,

ARDL.
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Akaike Information Criteria (top 20 models)
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Bounds gisail)ARDL  sgual) dagie aladiuly dlidall Jalsill L) milii :(05:02) Jgaall

Test)
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 9.100152 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37

Eviews 12 Alaa¥) malil) clajia o alaieYl AUl dae) ¢ jiaal)

gl Wlall a0l e 58T (9.100152) 4 sl (F ) G ) ey o3he | Jsaad) lily DA (e
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bl Chystie Gx (DY) Ak 4l Ake) ide JalS s o pait Gl (Hy) Al
Uail) sl zdgad Jlda) B Ja¥) §ymad A8Mal) jali :ag))) gl

(JsY) Bl drpay byl (e ey o ol e 2350 a8 & JaY) 3y0a 2D Jian
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JaYI & cplsill ) el Jal) 8 Cuaad Al YRRV (oS de s U Gty Uadl) s Jalas
sadl 8 (Sl gasall ol e Jay (gsinas (7) Al Ll Uadll rmasti aa e Jsnmalls skl
ey caaa (e s Al Baleind Aeyus ) Uadl) s aa Jaleal Aillaall dagll 0 Laiy ¢ il
(05) by Jsaall & Ja¥) byl ARl i il

Uadl) praal g dgad ) (& ol §puad ABDall a5 :(06:02) ad) Jgand

Variable Coefficient Std. Error t—Statistic Prob.
D(V(—l)) 0.351750 0.103168 3.409483 0.0023
D(Y) 0.000178 5.62E-05 3.162669 0.0042
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D(Y(-1)) 0.000106 5.10E-05 2.079861 0.0484
D(INF) ~0.012852 0.004825 ~2.663457 0.0136
D(INF(-1)) ~0.015275 0.005954 ~2.565678 0.0170
D(INF(-2)) ~0.017010 0.005490 ~3.098270 0.0049
D(INF(-3)) ~0.022220 0.004986 ~4.456748 0.0002
D(TCH) 0.022712 0.004383 5.181888 0.0000
CointEq(-1)* -0.855625 0.105339 -8.122567 0.0000
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Variable Coefficient Std. Error t—Statistic Prob.
Y -0.000117 3.09E-05 -3.772789 0.0009
DF -0.012008 0.002177 -5.516639 0.0000
INF 0.017029 0.008961 1.900312 0.0695
TCH -0.004736 0.001579 -2.999226 0.0062
C 2.338511 0.210686 11.09951 0.0000
EC=V - (—0.000I*Y -0.0120*DF + 0.0170*INF -0.0047*TCH + 2.3385)
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Breusch-Godfrey Serial Correlation LM Test

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

F-statistic 2.358299 Prob. F(2,22) 0.1180
Obs*R-squared 6.708591 Prob. Chi-Square(2) 0.0349

Eviews 12 Alaa¥) malil) clajia o alaieYl AUl dae) ¢ jiaal)
:(Heteros kedasticity Test: ARCH) ¢plill wld axe jLad) Ll
e iy Sl %35 dgsinal (ssise e 81 L300 prob-chi-Square (1) iud of olial milial) el
Ol DA Lgilgia) aae g sl (ilady BN (Hg) duzadll Jod
:(Heteros kedasticity Test: ARCH) cplill cildi axe JLaa) :(09:02) ad) Jgandl
Heteroskedasticity Test: ARCH

Heteroskedasticity Test: ARCH

0.675
F-statistic 0.177726 Prob. F(1,35) 9

0.665
Obs*R-squared (0.186933 Prob. Chi-Square(1) 5

:daall
Eviews 12 ilaa¥) malindl cilajia o slaic¥l Adlal) dlae) e

(Ramsey Rest) zigaill Jlal) JSil) daidla jLad) ;G
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Ramsey RESET Test
Ramsey RESET Test
Equation: UNTITLED
Omitted Variables: Squares of fitted values
Specification: V V(-1) V(-2) Y Y(-1) Y(-2) DF INF INF(-1) INF(-
2) INF(-3) INF(-4) TCH TCH(-1) C

Value df Probability
t-statistic 1.163370 23 0.2566
F-statistic 1.353429 (1, 23) 0.2566
Likelihood ratio 2.172780 1 0.1405

Eviews 1 Jlaay) malidl cilajia o alaie¥l Al dlae) a2 juaal)

(Test de Normalité) zigaill Algad andall ajgil) LR :lay,
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Series: Residuals
Sample 1984 2021
8 Observations 38
6
4

2
o Il

-0.3

Mean -6.14e-17

Median 0.011535

Maximum 0.365996

Minimum -0.260524

Std. Dev. 0.112454

Skewness 0.406003

. . . Kurtosis 4.754600
- - Jarque-Bera 5.918458

-0.2 -0.1 0.0 0.1 0.2

0.3 0.4 | probability 0.0518590
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(Stability Test) ja8all 7z dgaill ¢ygSua) LA :Luwald

Byl laleall Gl Al iy gl e gsinn ¥ bl o e 2SI (Sl sl 8 Jlas Cagus
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(CUSUM) dagliiall 8lgall aS)ill £ ganall jLgdl _
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Null Hypothesis: V has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.210269 0.6610
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: V 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 -1.437240 0.8346
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: V has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.794755 0.3656
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: V has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.210269 0.6610
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: V has a unit root
Exogenous : Constant, Linear Trend
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. T-Stat Prob.*

Phillips-Perron test statistic -1.437240 0.8346
Test critical values : 1% level -4,198503

5% level -3.523623

10% level -3.192902

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

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

Adj. T-Stat Prob.*

Phillips-Perron test statistic -0.797088 0.3646
Test critical values : 1% level -2.622585

5% level -1.949097

10% level -1.611824

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

Null Hypothesis: D(V) has a unit root
Exogenous : Constant
Lag Length: 0 (Automatic — based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.338940 0.0001
Test critical values : 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(V) 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 -5.317522 0.0005
Test critical values : 1% level -4.205004
5% level -3.526609
10% level -3.194611

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(V) has a unit root
Exogenous : None
Lag Length: 0 (Automatic — based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.379568 0.0000
Test critical values : 1% level -2.624057
5% level -1.949319
10% level -1.611711
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(V) has a unit root
Exogenous : Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. T-Stat Prob.*
Phillips-Perron test statistic -5.290399 0.0001
Test critical values : 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(V) has a unit root
Exogenous : Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel
Adj. T-Stat Prob.*
Phillips-Perron test statistic -5.275029 0.0006
Test critical values : 1% level -4.205004
5% level -3.526609
10% level -3.194611
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(V) has a unit root
Exogenous : None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
Adj. T-Stat Prob.*
Phillips-Perron test statistic -5.334002 0.0000
Test critical values : 1% level -2.624057
5% level -1.949319
10% level -1.611711

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

Null Hypothesis: Y has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.090991 0.7104
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: Y 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 -1.480052 0.8204
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: Y has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.042941 0.6908
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824

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

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

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.195514 0.6674
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: Y has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.654522 0.7531
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902

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

Null Hypothesis: Y has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.017848 0.6710
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.876720 0.0000
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y) 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 -5.795627 0.0001
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(Y) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.917497 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.893005 0.0000
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.814341 0.0001
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(Y) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.935589 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711

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

Null Hypothesis: DF has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.164597 0.6805
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DF 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 -0.737707 0.9632
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DF has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.085631 0.2469
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824

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

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

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.410665 0.5678
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: DF has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.201488 0.8970
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902

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

Null Hypothesis: DF has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.160264 0.2203
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(DF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.478059 0.0009
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(DF) 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 -4.550806 0.0041
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(DF) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.509904 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(DF) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.511143 0.0008
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(DF) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.511498 0.0045
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(DF) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.550520 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711

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

Null Hypothesis: INF has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.942628 0.3102
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
Null Hypothesis: INF 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 -2.191587 0.4814
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: INF has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.363271 0.1577
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824

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

Null Hypothesis: INF has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.060993 0.2609
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
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*MacKinnon (1996) one-sided p-values.

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

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.332661 0.4078
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902

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

Null Hypothesis: INF has a unit root
Exogenous: None
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.363271 0.1577
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.747785 0.0000
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(INF) 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 -5.656227 0.0002
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(INF) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.814786 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.739052 0.0000
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(INF) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.647049 0.0002
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(INF) has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.807212 0.0000
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711

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

(tch)

Null Hypothesis: TCH has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.000181 0.9959
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: TCH 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 -4.804425 0.0024
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: TCH has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.082745 0.9899
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
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*MacKinnon (1996) one-sided p-values.

Null Hypothesis: TCH has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 0.509423 0.9851
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836

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

Null Hypothesis: TCH has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.779826 0.6962
Test critical values: 1% level -4.198503
5% level -3.5623623
10% level -3.192902

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

Null Hypothesis: TCH has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 2.652957 0.9975
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.224829 0.0019
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(TCH) 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 -4.323449 0.0074
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(TCH) has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.250740 0.0018
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.210446 0.0019
Test critical values: 1% level -3.605593
5% level -2.936942
10% level -2.606857
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.321478 0.0074
Test critical values: 1% level -4.205004
5% level -3.526609
10% level -3.194611

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(TCH) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.193358 0.0021
Test critical values: 1% level -2.624057
5% level -1.949319
10% level -1.611711

*MacKinnon (1996) one-sided p-values.
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Model1604: ARDL(2,2,0,4,1)
Modell554: ARDL(2,2,2,4,1)
Model1728: ARDL(2, 1,0, 4, 2)
Model929: ARDL(3,2,2,4,1)
Model1479: ARDL(2,3,0,4, 1)
Model979: ARDL(3,2,0,4,1)
Model1678: ARDL(2, 1, 2, 4, 2)
Modell579: ARDL(2,2,1,4,1)
Model1603: ARDL(2, 2,0, 4, 2)
Model904:ARDL(3,2,3,4,1)

Model1703: ARDL(2,1, 1, 4, 2)
Model1729: ARDL(2,1,0,4,1)
Model1704: ARDL(2,1,1,4,1)
Model1529: ARDL(2,2,3,4,1)
Model1679: ARDL(2,1,2,4,1)
Model1l053: ARDL(3, 1, 2, 4, 2)
Model1653: ARDL(2, 1, 3, 4, 2)
Modell553: ARDL(2, 2, 2, 4, 2)

Model854: ARDL(3,3,0,4,1)
Model1727: ARDL(2,1,0, 4, 3)
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F-Bounds Test

(Bounds Test) & idall Jalsill 3 gaa jLs)

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
F-statistic 9.100152 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87

1% 3.29 4.37
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ARDL Error Correction Regression
Dependent Variable: D(V)

Selected Model: ARDL(2, 2, 0, 4, 1)

Case 2: Restricted Constant and No Trend
Date: 05/14/23 Time: 19:35

Sample: 1980 2021

Included observations: 38

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(V(-1)) 0.351750 0.103168 3.409483 0.0023
D(Y) 0.000178 5.62E-05 3.162669 0.0042
D(Y(-1)) 0.000106 5.10E-05 2.079861 0.0484
D(INF) -0.012852 0.004825 -2.663457 0.0136
D(INF(-1)) -0.015275 0.005954 -2.565678 0.0170
D(INF(-2)) -0.017010 0.005490 -3.098270 0.0049
D(INF(-3)) -0.022220 0.004986 -4.456748 0.0002
D(TCH) 0.022712 0.004383 5.181888 0.0000
CointEq(-1)* -0.855625 0.105339 -8.122567 0.0000
R-squared 0.768705 Mean dependent var -0.009794
Adjusted R-squared 0.704900 S.D. dependent var 0.233825
S.E. of regression 0.127021 Akaike info criterion -1.085533
Sum squared resid 0.467897 Schwarz criterion -0.697683
Log likelihood 29.62512 Hannan-Quinn criter. -0.947539

Durbin-Watson stat 2.573657

* p-value incompatible with t-Bounds distribution.
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Variable Coefficient Std. Error t-Statistic Prob.
Y -0.000117 3.09E-05 -3.772789 0.0009
DF -0.012008 0.002177 -5.516639 0.0000
INF 0.017029 0.008961 1.900312 0.0695
TCH -0.004736 0.001579 -2.999226 0.0062
C 2.338511 0.210686 11.09951 0.0000

EC =V - (-0.0001*Y -0.0120*DF + 0.0170*INF -0.0047*TCH + 2.3385)
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Breusch-Godfrey Serial Correlation LM Test

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

F-statistic 2.358299 Prob. F(2,22) 0.1180
Obs*R-squared 6.708591 Prob. Chi-Square(2) 0.0349

Heteroskedasticity Test: ARCH

Heteroskedasticity Test: ARCH

F-statistic 0.177726 Prob. F(1,35) 0.6759
Obs*R-squared 0.186933 Prob. Chi-Square(1) 0.6655
Ramsey RESET Test

Ramsey RESET Test

Equation: UNTITLED
Omitted Variables: Squares of fitted values
Specification: V V(-1) V(-2) Y Y(-1) Y(-2) DF INF INF(-1) INF(-2) INF(-3) INF(-4) TCH TCH(-1) C

Value df Probability
t-statistic 1.163370 23 0.2566
F-statistic 1.353429 (1, 23) 0.2566
Likelihood ratio 2.172780 1 0.1405

Jarque-Bera
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Series: Residuals
Sample 1984 2021
Observations 38

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

-6.14e-17
0.011535
0.365996
-0.260524
0.112454
0.406003
4.754600

5.918458
0.0518590
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