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Abstract
The research reviewed the monetary policy and its role in economic
development under monetary stability in Sudan during the period (1990 - 2020), the
problem of the study is manifested by what is the role of the monetary policy in
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affecting economic development under monetary stability and what is the volume of
this effect? And what is the range of the relationship between the quantity of money
supple and economic development , the hypotheses of the research are , the is a
relation of statistical significance between the change in monetary reserve and
economic development, the is also a relation of statistical significance between the
quantity of money supply and economic development , the importance of the research
stems from knowing one type of economic policies which is monetary policy which
IS adopted by states to post economic development and hence achieving economic
and social development and hence achieving economic and social development and
monetary stability motivates rates of economic development and enables it to work
under suitable conditions which achieves economic prosperity for the society, the
objectives the research are, to know about the concepts , the aeries and models of
economic thought spout

monetary policy , monetary stability and economic development , to explore the
relationship that connects the tools of monetary policy and economic development ,
the research adopted the inductive approach , descriptive and statistical analysis
approach , descriptive and statistical analysis approach to estimate the model function
, and the analytical econometric approach through

( Econometrics Eviews ) program me , the findings of the research are , the change
in exchange rate negatively affects economic development in the long run due to in
effectiveness of liberalization policy of foreign exchange rate in improving the targets
ted development rate , inflation has negative impact on economic development rate in
the long- term in Sudan in the light of the research finding , the research
recommended the following , correlated the increase of money supply and the growth
of gross domestic product (GDP) to curb down inflationary pressures and mountain
monetary stability , to increase the effectiveness of the banking system in affection
money supply ,to in cross the role of money supply in affecting the gross domestic
product (GDP) and to activate the monetary policy with all of its tools
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Sl -G

Gl iy (1) ) Gale

RR MR M2 INF G EX )
29 3164 28 6738 1.2 20100 1990
28 5269 27 12252 11.3 20700 1991
32.9 14159 29 11924 9.1 10000 1992
27.2 26858 30 10118 6.7 21500 1993
28 40535 25 11518 7.2 31500 1994
25 70587 28 6893 3.5 83200 1995
31 166 30 13044 4.7 14600 1996
36 159714 41 47.2 6.1 15791 1997
30 206950 36 17 18 25935 1998
20 257920 38 16.2 6 25735 1999
18 346670 21 18 8.3 25735 2000
14 432210 14 4.9 6.1 26143 2001
12 563267 16 8.3 6.5 26200 2002
12 734.09 17 7.7 6 26000 2003
10 960440 10 8.5 9.1 25000 2004
10 1403140 11 8.5 8.3 23100 2005
10 1787.8 10 7.2 10 20100 2006
10 19714.6 11 8.1 10.5 20775 2007
10 22933.2 11 14.3 7.7 20913 2008
9 28314.5 10 10 6.9 22100 2009
9 35497.9 9 15 5.2 23170 2010
10.7 41853 10 18 1.2 26600 2011
11.3 58663 11 35.1 1.4 35637 2012
12 66445.7 12 37.1 4.4 47422 2013
10.7 77739 16 36.9 3.6 571.15 2014
11.3 93842.6 12 17.1 3.7 60107 2015
12 51663.9 13 3059 3.9 65540 2016
13.6 2035675 18 2550 4.7 69979 2017
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14.4 4309860 15 72.9 2.8 47500 2018
15.7 6897976 20 56.5 1.3 45000 2019
17.3 1284976.28 28 2693 1.6 52500 2020
@ e g (Son LA aladinly o peall e el Baa gl ) gaa LAl (2) B Bale

S Siaall

Null Hypothesis: EX has a unit root

Exogenous: Constant

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

t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -3.84646 0.0065
Test critical
values: 1% level -3.67017

5% level -2.96397

10% level -2.62101
*MacKinnon (1996) one-sided p-values.
Augmented Dickey—Fuller Test Equation
Dependent Variable: D(EX)
Method: Least Squares
Date: 03/14/23 Time: 14:17
Sample (adjusted): 1991 2020

Std.

Variable Coefficient Error t—Statistic Prob.
EX(-1) -0.70694 0.18379 -3.84646 0.0006
C 22916.26 6591.29 3.47675 0.0017
R-squared 0.345722 Mean dependent var 1080
Adjusted R- 22284.2
squared 0.322355 S.D. dependent var 4
S.E. of 18344.21 Akaike info criterion 22.5363
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regression 6

Sum squared 22.6297

resid 9.42E+09 Schwarz criterion 7
22.5662

Log likelihood -336.045 Hannan—-Quinn criter. 4
2.03784

F—statistic 14.79524 Durbin-Watson stat 3

Prob(F-

statistic) 0.000633

§ sisall (A e (5w b LI aladiuly G peall e i Baa gl s sl (3) A8 Gale

Null Hypothesis: EX has a unit root

Exogenous: Constant

Bandwidth: 0 (Newey-West automatic) using Bartlett

kernel

Adj. t-Stat

Prob. *

Phillips—Perron te

st statistic

-3.84646

0.0065

Test critical

values:

1% level

-3.67017

5% level

-2.96397

10% level

-2.62101

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

Residual variance (no correction)

3.14E+08

HAC corrected variance (Bartlett kernel)

3.14E+08

Phillips—Perron Test Equation

Dependent Variable: D(EX)

Method: Least Squares

Date: 03/14/23 Time: 14:21

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Variable

Coefficient

Std. Error

t—Statistic

Prob.
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EX(-1) -0.70694 0.18379 -3.84646 0.0006
C 22916.26 6591.29 3.47675 0.0017
R-squared 0.345722 Mean dependent var 1080
Adjusted R-

squared 0.322355 S.D. dependent var 22284.24
S.E. of

regression 18344.21 Akaike info criterion 22.53636
Sum squared

resid 9.42E+(09 Schwarz criterion 22.62977
Log likelihood -336.045 Hannan—Quinn criter. 22.56624
F-statistic 14.79524 Durbin-Watson stat 2.037843
Prob(F-

statistic) 0.000633

6 sl b a1 S0 Al pladinly peill Jae el saagll )ia LSS (4) 8 Gale

Null Hypothesis: G has a unit root

Exogenous: Constant

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

t—Statistic

Prob. *

Augmented Dicke

y—Fuller test statistic

-3.71657

0.0089

Test critical

values:

1% level

-3.67017

5% level

-2.96397

10% level

-2.62101

*MacKinnon (1996) one-sided p—values.

Augmented Dickey—Fuller Test Equation

Dependent Variable: D(G)

Method: Least Squares

Date: 03/14/23

Time: 14:37

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Variable

Coefficient

Std. Error

t—Statistic

Prob.
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G(-1) -0.6555 0.176373 -3.71657 0.0009

C 4.066523 1.254824 3.240711 0.0031
R-squared 0.33035 Mean dependent var 0.013333
Adjusted R-

squared 0.306434 S.D. dependent var 4.082066
S.E. of

regression 3.399569 Akaike info criterion 5.349515
Sum squared

resid 323.598 Schwarz criterion 5.442928
Log likelihood -78.2427 Hannan—Quinn criter. 5.379399
F—statistic 13.8129 Durbin-Watson stat 1.736115
Prob(F-

statistic) 0.000894

§ simall (A e el LA alaiinly saill e el Baa gl 50 LA (5) ) ale

Null Hypothesis: G

has a unit root

Exogenous: Constant

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips—Perron test statistic -3.85196 0.0064
Test critical
values: 1% level -3.67017
5% level -2.96397
10% level -2.62101

*MacKinnon (1996

) one-sided p-values.

Residual
variance (no

correction)

10.7866

HAC corrected

variance

12.83341

(Bartlett kernel)
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Phillips—Perron Test Equation

Dependent Variable: D(G)

Method: Least Squares

Date: 03/14/23 Time: 14:41

Sample (adjusted): 1991 2020

Included observations

: 30 after adjustments

Variable Coefficient Std. Error t-S
G(-1) -0.6555 0.1
C 4.066523 1.254824 3.240711 0.0031
Mean
dependent
R-squared 0.33035 var 0.013333
S.D.
dependent
Adjusted R-squared 0.306434 var 4.082066
S.E. of regression 3.399569 Akaike info criterion 5.349515
Sum squared resid 323.598 Schwarz criterion 5.442928
Log likelihood -78.2427 Hannan—Quinn criter. 5.379399
F-statistic 13.8129 Durbin-Watson stat 1.736115
Prob(F-statistic) 0.000894
dae aid Heds jlial
ol aladnuly gl
Qs ol
Null Hypothesis: G
has a unit root
Exogenous: Constant

Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Phillips—Perron

test statistic -3.85196 0.0064
Test critical
values: 1% level -3.67017
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5% level -2.96397

10% level -2.62101
*MacKinnon
(1996)  one-
sided p—values.
Residual
variance (no
correction) 10.7866
HAC corrected
variance
(Bartlett kernel) 12.83341
Phillips—Perron
Test Equation
Dependent
Variable: D(G)
Method: Least Squares
Date: 03/28/23 Time: (09:31
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
Variable Coefficient
G(-1) -0.6555 0.176373 -3.71657 0.0009
C 4.066523 1.254824 3.240711 0.0031

Mean
dependent
R-squared 0.33035 var 0.013333
S.D.

Adjusted R- dependent
squared 0.306434 var 4.082066
S.E. of
regression 3.399569 Akaike info criterion 5.349515
Sum squared 323.598 Schwarz criterion 5.442928
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resid

Log likelihood -78.2427 Hannan—-Quinn criter. 5.379399
F-statistic 13.8129 Durbin-Watson stat 1.736115
Prob(F-statistic) 0.000894

IV Gl b e 15 S0 ) ool il Jame il 53 )l )53a L) (6) o Gale

Null Hypothesis: D(INF) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic — based on SIC, maxlag=7)
t—Statistic Prob. *

Augmented Dickey—-Fuller test statistic -8.77755 0
Test critical
values: 1% level -3.67932

5% level -2.96777

10% level -2.62299
*MacKinnon (1996) one-sided p—values.
Augmented Dickey—Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 03/14/23 Time: 14:44
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error t—Statistic Prob.
D(INF(-1)) —-1.43445 0.163423 -8.77755 0
C -429.717 507.3696 -0.84695 0.4045
R-squared 0.740498 Mean dependent var -99.2241
Adjusted R-
squared 0.730887 S.D. dependent var 5252.387
S.E. of
regression 2724.735 Akaike info criterion 18.7246
Sum squared
resid 2.00E+08 Schwarz criterion 18.8189
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Log likelihood -269.507 Hannan-Quinn criter. 18.75413
F—statistic 77.04538 Durbin-Watson stat 2.078641
Prob(F-

statistic) 0

ISV G (A e ()5 9m (ald LR aladinly adimll Jane juaid saagl) sda LN (7) B Gale

Null Hypothesis: D(INF) has a unit root

Exogenous: Constant

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips—Perron test statistic -8.9561 0
Test critical
values: 1% level -3.67932

5% level -2.96777

10% level -2.62299
*MacKinnon (1996) one-sided p—values.
Residual variance (no correction) 6912169
HAC corrected variance (Bartlett kernel) 6371509
Phillips—Perron Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 03/14/23 Time: 14:46
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error t—Statistic Prob.
D(INF(-1)) -1.43445 0.163423 -8.77755 0
C -429.717 507.3696 -0.84695 0.4045
R-squared 0.740498 Mean dependent var -99.2241
Adjusted R-
squared 0.730887 S.D. dependent var 5252.387
S.E. of
regression 2724.735 Akaike info criterion 18.7246
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Sum squared

resid 2.00E+08 Schwarz criterion 18.8189
Log likelihood -269.507 Hannan—Quinn criter. 18.75413
F—statistic 77.04538 Durbin-Watson stat 2.078641
Prob(F-

statistic) 0

O3 Gl b a1 (oo LRl olasiuly 3l i ge Jame kil Bangll 553 Ll (8) s Gale

Null Hypothesis: D(M2) has a unit root

Exogenous: Constant

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

t—Statistic Prob. *

Augmented Dickey—Fuller test statistic -4.95568 0.0004
Test critical
values: 1% level -3.67932

5% level -2.96777

10% level -2.62299
*MacKinnon (1996) one-sided p-values.
Augmented Dickey—Fuller Test Equation
Dependent Variable: D(M2,2)
Method: Least Squares
Date: 03/14/23 Time: 14:50
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error t—Statistic Prob.
D(M2(-1)) -0.99813 0.201412 -4.95568 0
Cc 0.034997 0.979601 0.035726 0.9718
R-squared 0.476325 Mean dependent var 0.310345
Adjusted R-
squared 0.45693 S.D. dependent var 7.146945
S.E. of
regression 5.266818 Akaike info criterion 6.227202
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Sum squared

resid 748.9631 Schwarz criterion 6.321498
Log likelihood -88.2944 Hannan—Quinn criter. 6.256734
F—statistic 24.55873 Durbin-Watson stat 1.905054
Prob(F-

statistic) 0.000034

JsY) Gl (B e (g5 9w el RN aladiuly 2 g8l (= je Jaes padad sas gl )sda JLid) (9) ad) Bala

Null Hypothesis: D(M2) has a unit root

Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips—Perron test statistic -4.94896 0.0004
Test critical
values: 1% level -3.67932

5% level -2.96777

10% level -2.62299
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 25.82632
HAC corrected variance (Bartlett kernel) 25.30206
Phillips—Perron Test Equation
Dependent Variable: D(M2,2)
Method: Least Squares
Date: 03/14/23 Time: 14:56
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error t—Statistic Prob.
D(M2(-1)) -0.99813 0.201412 -4.95568 0
C 0.034997 0.979601 0.035726 0.9718
R-squared 0.476325 Mean dependent var 0.310345
Adjusted  R- 0.45693 S.D. dependent var 7.146945

162




squared

S.E. of

regression 5.266818 Akaike info criterion 6.227202
Sum squared

resid 748.9631 Schwarz criterion 6.321498
Log likelihood -88.2944 Hannan—Quinn criter. 6.256734
F—statistic 24.55873 Durbin-Watson stat 1.905054
Prob(F-

statistic) 0.000034

(6 sl b s Sl S0 LA plaaily gakl SllgaY) A sl sas gl 5 ) (10) 8 Gale

Null Hypothesis: MR has a unit root

Exogenous: Constant
Lag Length: 1 (Automatic — based on SIC, maxlag=7)
t—Statistic Prob.*

Augmented Dickey—Fuller test statistic -4.03406 0.0042
Test critical
values: 1% level -3.67932

5% level -2.96777

10% level -2.62299
*MacKinnon (1996) one-sided p—values.
Augmented Dickey—Fuller Test Equation
Dependent Variable: D(MR)
Method: Least Squares
Date: 03/14/23 Time: 14:58
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error t—Statistic Prob.
MR(-1) -1.14064 0.282753 -4.03406 0.0004
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D(MR(-1)) 1.579434 0.532403 2.966615 0.0064

C 385667.4 219670 1.755667 0.0909
R-squared 0.404496 Mean dependent var 44127.84
Adjusted R-

squared 0.358688 S.D. dependent var 1345960
S.E. of

regression 1077871 Akaike info criterion 30.71657

Sum squared

resid 3.02E+13 Schwarz criterion 30.85802
Log likelihood -442.39 Hannan-Quinn criter. 30.76087
F—statistic 8.830236 Durbin-Watson stat 2.130453
Prob(F-

statistic) 0.001184

G small (A e (g gm pald LSS aladiuly a8l sl A paid sas gl ) gds jlasl (11) A8 Gale

Null Hypothesis: MR has a unit root

Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips—Perron test statistic -3.73656 0.00798
Test critical
values: 1% level -3.67017

5% level -2.96397

10% level -2.62101
*MacKinnon (1996) one-sided p—values.
Residual variance (no correction) 1.35E+12
HAC corrected variance (Bartlett kernel) 1.48E+12

Phillips—Perron Test Equation

Dependent Variable: D(MR)

Method: Least Squares
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Date: 03/14/23 Time: 15:01

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments

Variable Coefficient Std. Error t—Statistic Prob.
MR(-1) -0.40289 0.151665 -2.65642 0.0129
Cc 287598.1 238181.6 1.207474 0.2374
R-squared 0.201291 Mean dependent var 42727.08
Adjusted R-

squared 0.172766 S.D. dependent var 1322572
S.E. of

regression 1202911 Akaike info criterion 30.90273

Sum squared

resid 4.05E+13 Schwarz criterion 30.99614
Log likelihood -461.541 Hannan—Quinn criter. 30.93261
F-statistic 7.056588 Durbin-Watson stat 1.571161
Prob(F-

statistic) 0.012891

OV Gl b sl (o0 Jial alasiuly clad jall el gt kel 53 gl 53 L) (12) ) Gale

Null Hypothesis: D(RR) has a unit root

Exogenous: Constant
Lag Length: 0 (Automatic — based on SIC, maxlag=7)
t—Statistic Prob. *

Augmented Dickey—Fuller test statistic -4.52726 0.0012
Test critical
values: 1% level -3.67932

5% level -2.967717

10% level -2.62299

*MacKinnon (1996) one-sided p—values.

Augmented Dickey—Fuller Test Equation

Dependent Variable: D(RR,2)

Method: Least Squares
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Date: 03/28/23 Time: 09:17

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Variable Coefficient Std. Error t—Statistic Prob.
D(RR(-1)) -0.86924 0.192002 -4.52726 0.0001

Cc -0.309 0.621964 -0.49681 0.6233
R-squared 0.431533 Mean dependent var 0.089655
Adjusted R-

squared 0.410478 S.D. dependent var 4.318345
S.E. of

regression 3.315639 Akaike info criterion 5.30165

Sum squared

resid 296.8235 Schwarz criterion 5.395946
Log likelihood -74.8739 Hannan—Quinn criter. 5.331182
F-statistic 20.49612 Durbin-Watson stat 1.854476
Prob(F-

statistic) 0.000108

D1 Al b iana (355 ol AT STy sl el gt kel saa 5 sl (13) ) Gale

Null Hypothesis: D(RR) has a unit root

Exogenous: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips—Perron test statistic -4.47536 0.0014
Test  critical
values: 1% level -3.67932

5% level -2.96777

10% level -2.62299
*MacKinnon (1996) one-sided p—values.
Residual variance (no correction) 10.23529
HAC corrected variance (Bartlett kernel) 8.768419
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Phillips—Perron Test Equation

Dependent Variable: D(RR,2)

Method: Least Squares

Date: 03/28/23 Time: (09:26

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Variable Coefficient Std. Error t—Statistic Prob.

D(RR(-1)) -0.86924 0.192002 -4.52726 0.0001

C -0.309 0.621964 -0.49681 0.6233

R-squared 0.431533 Mean dependent var 0.089655

Adjusted R-

squared 0.410478 S.D. dependent var 4.318345

S.E. of

regression 3.315639 Akaike info criterion 5.30165

Sum squared

resid 296.8235 Schwarz criterion 5.395946

Log likelihood -74.8739 Hannan—Quinn criter. 5.331182

F-statistic 20.49612 Durbin-Watson stat 1.854476

Prob(F-

statistic) 0.000108

salll Jana 73503 585 (14) a8 Bl

Dependent Variable: G

Method: ARDL

Date: 03/28/23 Time: 10:14

Sample (adjusted): 1992 2020

Included observations: 29 after adjustments

Maximum dependent lags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): (EX) ( INF) (M2) ( MR) ( RR)

Fixed regressors: C
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Number of models evalulated: 486

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

Variable Coefficient Std. Error t—Statistic Prob. *
G(-1) 0.562619 0.167016 3.368656 0.0034
EX -3.07E-07 1.03E-05 -0.01086 0.0115
INF -0.00048 0.000199 -2.41336 0.0267
INF(-1) -0.00057 0.000216 -2.63203 0.0169
INF(-2) 0.00054 0.000218 2.477901 0.0234
M2 0.40208 0.160603 2.50355 0.0221
MR 2.26E-07 4.43E-07 0.51022 0.6161
MR(-1) -8.28E-06 4.12E-07 -2.00974 0.0048
MR(-2) 2.47E-06 1.36E-06 1.826084 0.0445
RR 0.666486 0.266739 2.498644 0.0224

C -0.55214 0.146105 -3.77006 0.0034
R-squared 0.71776 Mean dependent var 6.02069
Adjusted R-

squared 0.56096 S.D. dependent var 3.488489
S.E. of

regression 2.311477 Akaike info criterion 4.795347
Sum squared

resid 96.1727 Schwarz criterion 5.313977
Log likelihood -58.5325 Hannan-Quinn criter. 4.957776
F—statistic 4.577544 Durbin-Watson stat 1.641463
Prob(F-

statistic) 0.002535

*Note: p—values and any subsequent

tests do not account for model

selection.

dpallxigly JLial s salll Jaee zisal a5 (15) A8 Gale
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ARDL Long Run Form and Bounds Test

Dependent Variable: D(G)

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

Case 2: Restricted Constant and No Trend

Date: 03/28/23 Time: 10:17

Sample: 1990 2020

Included observations: 29

Conditional Error Correction Regression

Variable Coefficient Std. Error t—Statistic Prob.
Cc -0.55214 0.146105 -3.77006 0.0034
G(-1)* -0.43738 0.167016 -2.6188 0.0174
EX** -3.07E-07 1.03E-05 -0.01086 0.0115
INF(-1) -0.00057 0.000216 -2.63203 0. 0169
M2** 0.40208 0.160603 2.50355 0.0221
MR(-1) -8.28E-07 4.12E-07 -2.00974 0.0048
RR** 0.666486 0.266739 2.498644 0.0224
D(INF) -0.00048 0.000199 -2.41336 0.0267
D(INF(-1)) -0.00054 0.000218 -2.4779 0.0234
D(MR) -2.26E-07 4.43E-07 -0.51022 0.6161
D(MR(-1)) -2.47E-06 1.36E-06 -1.82608 0.0845
* p—value incompatible with t—-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t—Statistic Prob.
EX -7.02E-07 6.45E-05 -0.01088 0.9914
INF -0.00117 0.000904 -1.29037 0.2133
M2 0.91928 0.629591 1.46013 0.1615
MR -2.21E-06 2.16E-06 -1.02182 0.3204
RR 0.12381 .807279 0153367 0.1477
C -0.05062 6.061865 -0.00835 0.9934
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EC = G - (-0.0000*EX -0.0012*INF -0.9193*M2 + 0.0000*MR +0.1238*RR -

0.0506)
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic: n=1000
F-statistic 4.365087 10% 2.08 3
k 5 5% 2.39 3.38
2.50% 2.7 3.73
1% 3.06 4.15
Actual Sample
Size 29 Finite Sample: n=35
10% 2.331 3.417
5% 2.804 4.013
1% 3.9 5.419
Finite Sample: n=30
10% 2.407 3.517
5% 2.91 4.193
1% 4.134 5.761

saill Jana 73 gail Undll omiai 3 500 005 (16) ) (3o

ARDL Error Correction Regression

Dependent Variable: D(G)

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

Case 2: Restricted Constant and No Trend

Date: 03/28/23 Time: 10:26

Sample: 1990 2020

Included observations: 29

ECM Regression

Case 2: Restricted Constant and No Trend
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Variable Coefficient Std. Error t—Statistic Prob.
D(INF) -0.00048 0.000147 -3.27747 0.0042
D(INF(-1)) -0.00054 0.000139 -3.87867 0.0011
D(MR) -2.26E-07 2.95E-07 -0.76733 0.4528
D(MR(-1)) -2.47E-06 5.34E-07 -4.63521 0.0002
CointEq(-1)* -0.43738 0.068524 -6.38285 0
R-squared 0.745565 Mean dependent var -0.33448
Adjusted R-

squared 0.703159 S.D. dependent var 3.674164
S.E. of

regression 2.001798 Akaike info criterion 4.381554
Sum squared

resid 96.1727 Schwarz criterion 4.617295
Log likelihood -58.5325 Hannan—Quinn criter. 4.455385
Durbin-

Watson stat 1.641463

* p—value incompatible with t—-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)

F—statistic 4.365087 10% 2.08 3

k 5 5% 2.39 3.38
2.50% 2.7 3.73
1% 3.06 4.15

Variance Inflation Factors

Date: 03/28/23 Time: 10:33

Sample: 1990 2020

Included observations: 29

Coefficient Uncentered Centered
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Variable Variance VIF VIF

G(-1) 0.027894 7.9204 1.805513
EX 7.99E-10 6.057679 1.517309
INF 3.98E-08 4.602389 3.606851
INF(-1) 4.66E-08 6.643085 5.090042
INF(-2) 4.74E-08 7.153865 5.268271
M2 0.025793 63.06707 12.34387
MR 1.97E-13 2.783374 2.300372
MR(-1) 9.07E-13 12.56296 10.61703
MR(-2) 1.84E-12 9.077419 7.554247
RR 0.07115 132.7494 25.58028
C 7.001871 38.00431 NA

Heteroskedasticity Test: ARCH

F-statistic 0.065167 Prob. F(1,26) 0.8005
Obs*R-

squared 0.070005 Prob. Chi-Square(1) 0.7913
Test Equation:

Dependent Variable: RESID*2

Method: Least Squares

Date: 03/28/23 Time: 10:46

Sample (adjusted): 1993 2020

Included observations: 28 after adjustments

Variable Coefficient Std. Error t—Statistic Prob.

Cc 3.507542 1.192288 2.941858 0.0068
RESID*2(-1) -0.05036 0.197286 -0.25528 0.8005
R-squared 0.0025 Mean dependent var 3.334841
Adjusted R-

squared -0.03587 S.D. dependent var 5.104325
S.E. of

regression 5.195052 Akaike info criterion 6.20204
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Sum squared
resid 701.7028 Schwarz criterion 6.297197
Log likelihood -84.8286 Hannan—Quinn criter. 6.23113
F—statistic 0.065167 Durbin-Watson stat 1.994845
Prob(F-
statistic) 0.800516
Breusch—Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

|
F—statistic 0.513349 Prob. F(2,16) 0.608
Obs*R-
squared 1.748681 Prob. Chi-Square(2) 0.4171
Test Equation:
Dependent Variable: RESID
Method: ARDL
Date: 03/28/23 Time: 10:49
Sample: 1992 2020
Included observations: 29
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t—Statistic Prob.
G(-1) -0.13898 0.263229 0.52796 0.6048
EX 4.22E-07 2.93E-05 0.014438 0.9887
INF 1.79E-05 0.000206 0.086871 0.9319
INF(-1) -4.48E-05 0.000227 -0.19778 0.8457
INF(-2) -8.65E-05 0.000246 -0.35152 0.7298
M2 0.006721 0.178573 0.037639 0.9704
MR -1.48E-07 5.55E-07 -0.26689 0.793
MR(-1) -7.20E-08 1.00E-06 -0.07191 0.9436
MR(-2) 2.57E-08 1.51E-06 0.016981 0.9867
RR 0.062173 0.282996 0.219696 0.8289
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Cc 0.15227 2.823529 0.053929 0.9577
RESID(-1) 0.370126 0.385403 0.960359 0.3512
RESID(-2) 0.00657 0.360904 0.018203 0.9857
R-squared 0.060299 Mean dependent var -1.08E-15
Adjusted R-

squared -0.64448 S.D. dependent var 1.853305
S.E. of

regression 2.376625 Akaike info criterion 4.871085
Sum squared

resid 90.37355 Schwarz criterion 5.48401
Log likelihood -57.6307 Hannan—Quinn criter. 5.063045
F-statistic 0.085558 Durbin—-Watson stat 1.976446
Prob(F-

statistic) 0.999943
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