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Résumer :

Cette etude vise a estimer la fonction de la demande de monnaie en Algérie au
cours de la période 1990-2017, afin premiérement d'identifier les déterminants qui
définisse cet fonction, deuxiemes d'étudier cet stabilité et de tester I'existence a
long terme entre les variables explicative et le variable dépendant M2. Pour Menet
a bien cet étude on a utilisé les nouvelle technique tel que la cointégration et le
modélisation (ARDL).

L'étude a révélé que la demande de monnaie est affectée positivement par le PIB
et négativement a la fois par le taux de change, le taux d'inflation et le taux
d'intérét, ainsi que la fonction de demande de monnaie en Algérie est une fonction
stable dans le temps pendant la période d'étude, ce qui permet a Menet a bien de
deécisions efficace pour la conduit de la politigue monétaire efficace.

Mots clés : monnaie, demande de monnaie, politique moneétaire, ARDL
Abstract :

The aim of this Study is to estimate the money demand function in Algeria during
the period between 1990-2017. In order to firstly to identify the most important
déterminants affecting this fuction, Secondly to study its stability and testing the
existence of a long-term equilibrium relationship between the variables. To reach
the purpose of over research we have used anual data and such (ARDL) model.

The results have showed that the demand for money is affected positively by the
gross domestic product and negatively by both the exchange rate, Interest rate and
the inflation rate. Also the money demand function in Algeria is a stable over time
which helps the monetary autoritism to conduct an effective monetary policy.

Key words: money, demand for money, monetary policy , ARDL.
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Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis
Jarque-Bera
Probability
Sum
Sum Sq.
Dev.

Observations
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28.64019
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LM2 LGDP LTCR LINF LTIN
LM2 1.000000 |0.985721 | -0.808966 | -0.510684 -0.050701
LGDP 0.985721 | 1.000000 | -0.755755 | -0.461994 | -0.089364
LTCR -0.808966 | -0.755755 | 1.000000 | 0.477914 | 0.122494
LINF -0.510684 | -0.461994 | 0.47/7914 |1.000000 | 0.392879
LTIN -0.050701 | -0.089364 | 0.122494 | 0.3928/9 | 1.000000
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K=3
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3.09 2.2 %10
3.49 2.56 %5
3.87 2.88 2.5%
4.37 3.29 1%
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LGDP1 4.840464 0.225368 21.47805 0.0000
LTCR -1.481112 0.480455 -3.082726 0.0151
LTIN -0.102902 0.037850 -2.718684 0.0263
LINF -0.140701 0.061367 -2.292776 0.0510
C -105.7413 7.035168 -15.03039 0.0000
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35ke Eviews by I3 o ARDL 22k (o

ARDL Error Correction Regression
Dependent Variable: D(LM2)

Selected Model: ARDL(3, 2,0, 3, 3)
Case 2: Restricted Constant and No Trend
Date: 05/02/21 Time: 17:31

Sample: 1990 2017

Included observations: 24

ECM Regression
Case 2: Restricted Constant and No Trend

153

Variable Coefficient Std. Error  t-Statistic Prob.
D(LM2(-1)) -1.047890 0.202592 -5.172426 0.0009
D(LM2(-2)) -0.944802 0.169014 -5.590089 0.0005
D(LGDP1) 0.349707 0.366388 0.954472 0.3678

D(LGDP1(-1)) 1.076312 0.394202 2.730355 0.0258

D(LTIN) -0.001773 0.004722 -0.375430 0.7171
D(LTIN(-1)) 0.043370 0.007551 5.743561 0.0004
D(LTIN(-2)) 0.023516 0.005528 4.253742 0.0028

D(LINF) 0.031239 0.009235 3.382837 0.0096
D(LINF(-1)) 0.049732 0.016620 2.992357 0.0173
D(LINF(-2)) 0.031064 0.012563 2.472597 0.0386
Cointeq(-1)* -0.529503 0.060531 -8.747691 0.0000

R-squared 0.923326 Mean dependent var 0.134742
Adjusted R-squared 0.864346 S.D. dependent var 0.082216
S.E. of regression 0.030281 Akaike info criterion -3.853006
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Sum squared resid 0.011920 Schwarz criterion -3.313065
Log likelihood 57.23607 Hannan-Quinn criter. -3.709760
Durbin-Watson stat 2.243655
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:(Hetroskedasticity test) ) S dSliw jlast 1 Jg¥1 ¢ 4
s Sy colasl sue plasnl (S8 clles V) spis o bl Ol pie s GsSUARCH JLes) @
zisdl 3 Szl L) s> b5 by B padl ol Jles) s o AR CH-test Ll Js
ugL.;.S\ ol g ) Al el d.p 4l J;Uu ¢yl

ARCH s gt :7-3 o3y Jpab

Heteroskedasticity Test: ARCH

F-statistic 0.786451 Prob. F(1,21) 0.3852
Obs*R-squared 0.830258 Prob. Chi-Square(1) 0.3622

EVIEWS10 oz Je slasVU )l slae] -0 yiaal)

Gl oda Logiiy Y05 1o xST 32990 38.52 6,05 Jlaasl 0.78 sy gttt Faas 01 W gl Joadt I s
o) s s OVl 3y ade (oF ol as aledd L) Sl deaedl 20480 Jp3 ()
LU sy pie o a5 @ 2zl i QWL D05 e 15T (0.3388) Prob.chi-Square astax| of Ly
RIS

ol ol pas alea e aiSU LY s e 24 :Breusch-Pagan-Godfrey L1 o

Breusch-Pagan-Godfrey i wils :8-3 (3 Joud!

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.357445 Prob. F(15.8) 0.3406
Obs*R-squared 17.23030 Prob. Chi-Square(15) 0.3053
Scaled explained SS 2.060178 Prob. Chi-Square(15) 1.0000:
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al gtz aag %05 o ;ST 29 30.53% il 6 Obs*R-squared Jlas 2o OF jLas V) s il W jeles
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Breusch-Godfrey Serial L= 1,=1s (Durbin h test) H-statistic ,Le (Durbin Watson test

Lixdgé Jo w2l a3 sl Ls Y gay Correlation LM Test

Breusch-Godfrey Serial Correlation LM Test Lz zls :9=3 3y Jaud-)

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.182111 Prob. F(2,5) 0.8388
Obs*R-squared 1.629562 Prob. Chi-Square(2) 0.4427
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8
Series: Residuals
7 Sample 1993 2016
6 Observations 24
5 | Mean 3.26e-15
Median -0.002193
4 | Maximum 0.042647
Minimum -0.057767
3 Std. Dev. 0.022766
Skewness -0.424071
2+ Kurtosis 3.152209
1 Jarque-Bera  0.742512
0 Probability 0.689867
-0.06 -0.04 -0.02 0.00 0.02 0.04
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Correlograme of M2
Date: 11/06/19 Time: 13:48
Sample: 1990 2017
Included observations: 28
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
L] I ikl 1 0.900 0.900 25.207 0.000
N ikl A 2 0.802 -0.044 45.977 0.000
B ikl B 3 0.692 -0.114 62.074 0.000
B ikl B 4 0566 -0.152 73.302 0.000
B i N 5 0.453 -0.015 80.788 0.000
A S 6 0.341 -0.058 85.226 0.000
A N 7 0.233 -0.063 87.392 0.000
N N 8 0.139 -0.018 88.205 0.000
N N 9 0.054 -0.035 88.333 0.000
N B 10 -0.033 -0.100 88.384 0.000
B N 11 -0.112 -0.065 89.005 0.000
I N 12 -0.175 0.001 90.610 0.000
Correlograme of GDP
Date: 11/06/19 Time: 13:52
Sample: 1990 2017
Included observations: 28
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
B ik N kel 1 0.900 0.900 25.227 0.000
B ik S 2 0.806 -0.027 46.208 0.000
[Fre | [ .| 3 0.710 -0.057 63.153 0.000
B ikl B 4 0598 -0.144 75.664 0.000
B | B 5 0.483 -0.088 84.194 0.000
B | B 6 0.364 -0.104 89.256 0.000
B [ .| 7 0251 -0.052 91.770 0.000
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&




*. | e 8 0.157 0.021 92.801 0.000
Fe e 9 0.078 0.012 93.067 0.000
e B | 10 -0.018 -0.164 93.082 0.000
A | | -] 11 -0.095 -0.016 93.527 0.000
A | B | 12 -0.170 -0.091 95.035 0.000

correlograme of Tcr
Date: 11/06/19 Time: 13:55
Sample: 1990 2017
Included observations: 28
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

il B | 1 0.811 0.811 20.487 0.000

[Frr | B | 2 0.622 -0.107 32.991 0.000
N | B | 3 0450 -0.066 39.789 0.000
| e 4 0.310 -0.024 43.143 0.000
N [ . ] 5 0.192 -0.042 44.493 0.000
S [ .| 6 0.107 -0.005 44.928 0.000
N e 7 0.040 -0.028 44.992 0.000
e S 8 -0.023 -0.059 45.014 0.000
L [ . ] 9 -0.073 -0.028 45.251 0.000
L [*. | 10 -0.074 0.081 45508 0.000
N [ . ] 11 -0.062 0.005 45.698 0.000
N [ . ] 12 -0.046 -0.004 45.811 0.000

corellograme of inf
Date: 11/06/19 Time: 13:57
Sample: 1990 2017
Included observations: 28
Autocorrelation Partial Correlation AC PAC Q-Stat Prob
L] B ikl 1 0.842 0.842 22.050 0.000
B ikl B I 2 0.655 -0.184 35.923 0.000
B ikl S 3 0510 0.041 44.660 0.000
| kol I 4 0.329 -0.251 48.443 0.000
N kol I 5 0.102 -0.261 48.824 0.000
N N 6 -0.042 0.110 48.891 0.000
I N 7 -0.111 0.060 49.387 0.000
I N 8 -0.139 0.121 50.203 0.000
I N 9 -0.145 -0.010 51.136 0.000
I kel I 10 -0.176 -0.289 52.586 0.000
B S 11 -0.173 0.032 54.058 0.000
i 2L 12 -0.171 -0.114 55.590 0.000
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Sl s Olpizadd ADF Lot
e Null Hypothesis: LM2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.084837 0.9924
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LM2)
Method: Least Squares
Date: 01/13/21 Time: 17:46
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LM2(-1) -0.009824 0.115799 -0.084837 0.9331
C 0.460486 3.070408 0.149975 0.8820
@TREND("1990") -0.002810 0.017697 -0.158760 0.8752
R-squared 0.168961 Mean dependent var 0.139791
Adjusted R-squared 0.099708 S.D. dependent var 0.083126
S.E. of regression 0.078873 Akaike info criterion -2.137515
Sum squared resid 0.149303 Schwarz criterion -1.993533
Log likelihood 31.85645 Hannan-Quinn criter. -2.094701
F-statistic 2.439762 Durbin-Watson stat 1.896170
Prob(F-statistic) 0.108506
Null Hypothesis: LGDP1 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.181016 0.9971
Test critical values: 1% level -3.699871
5% level -2.976263
10% level -2.627420

*MacKinnon (1996) one-sided p-values.
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Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGDP1)

Method: Least Squares

Date: 05/02/21 Time: 15:00

Sample (adjusted): 1991 2017

Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LGDP1(-1) 0.017632 0.014930 1.181016 0.2487
C -0.482436 0.432736 -1.114852 0.2755
R-squared 0.052844 Mean dependent var 0.028611
Adjusted R-squared 0.014957 S.D. dependent var 0.020406
S.E. of regression 0.020253 Akaike info criterion -4.889825
Sum squared resid 0.010255 Schwarz criterion -4.793837
Log likelihood 68.01264 Hannan-Quinn criter. -4.861283
F-statistic 1.394798 Durbin-Watson stat 1.221773
Prob(F-statistic) 0.248711
Null Hypothesis: LINF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.419806 0.3619
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LINF)
Method: Least Squares
Date: 01/13/21 Time: 17:48
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LINF(-1) -0.405812 0.167705 -2.419806 0.0235
C 0.906247 0.545727 1.660623 0.1098
@TREND("1990") -0.017576 0.022643 -0.776215 0.4452
R-squared 0.201982 Mean dependent var -0.040422
Adjusted R-squared 0.135481 S.D. dependent var 0.859496
S.E. of regression 0.799155 Akaike info criterion 2.493916
Sum squared resid 15.32757 Schwarz criterion 2.637898
Log likelihood -30.66786 Hannan-Quinn criter. 2.536729
F-statistic 3.037258 Durbin-Watson stat 2.293866

Prob(F-statistic) 0.066704
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Null Hypothesis: LTCR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.022583 0.0002
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LTCR)
Method: Least Squares
Date: 05/01/21 Time: 19:06
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LTCR(-1) -0.784971 0.130338 -6.022583 0.0000
C 3.833499 0.651904 5.880468 0.0000
@TREND("1990") -0.010012 0.003014 -3.321561 0.0029
R-squared 0.632927 Mean dependent var -0.029320
Adjusted R-squared 0.602337 S.D. dependent var 0.120005
S.E. of regression 0.075676 Akaike info criterion -2.220281
Sum squared resid 0.137443 Schwarz criterion -2.076300
Log likelihood 32.97380 Hannan-Quinn criter. -2.177468
F-statistic 20.69101 Durbin-Watson stat 1.109318
Prob(F-statistic) 0.000006
Null Hypothesis: LTIN has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.564254 0.0524
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230

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

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

Method: Least Squares

Date: 05/01/21 Time: 18:52

Sample (adjusted): 1991 2017

Included observations: 27 after adjustments
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Variable Coefficient Std. Error t-Statistic Prob.
LTIN(-1) -0.675123 0.189415 -3.564254 0.0016
C 1.154925 0.719382 1.605439 0.1215
@TREND("1990") -0.010658 0.041715 -0.255490 0.8005
R-squared 0.346753 Mean dependent var 0.094756
Adjusted R-squared 0.292315 S.D. dependent var 2.006550
S.E. of regression 1.687990 Akaike info criterion 3.989394
Sum squared resid 68.38349 Schwarz criterion 4.133376
Log likelihood -50.85682 Hannan-Quinn criter. 4.032207
F-statistic 6.369762 Durbin-Watson stat 2.102951
Prob(F-statistic) 0.006039
1dsY) @oudl die ADF Ll
Null Hypothesis: D(LGDP1) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.715899 0.0099
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LGDP1,2)
Method: Least Squares
Date: 05/02/21 Time: 15:01
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LGDP1(-1)) -0.648506 0.174522 -3.715899 0.0011
C 0.019947 0.006187 3.223987 0.0036
R-squared 0.365212 Mean dependent var 0.001075
Adjusted R-squared 0.338763 S.D. dependent var 0.022157
S.E. of regression 0.018018 Akaike info criterion -5.121133
Sum squared resid 0.007791 Schwarz criterion -5.024356
Log likelihood 68.57473 Hannan-Quinn criter. -5.093265
F-statistic 13.80791 Durbin-Watson stat 2.141492
Prob(F-statistic) 0.001077
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Null Hypothesis: D(LTCR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 6 (Automatic - based on SIC, maxlag=6)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.708812 0.0066
Test critical values: 1% level -4.498307
5% level -3.658446
10% level -3.268973
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LTCR,2)
Method: Least Squares
Date: 05/01/21 Time: 19:07
Sample (adjusted): 1998 2017
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LTCR(-1)) -2.658413 0.564561 -4,708812 0.0006
D(LTCR(-1),2) 1.335824 0.482330 2.769525 0.0182
D(LTCR(-2),2) 1.241842 0.417046 2.977707 0.0126
D(LTCR(-3),2) 1.213465 0.366837 3.307917 0.0070
D(LTCR(-4),2) 1.115545 0.288860 3.861880 0.0026
D(LTCR(-5),2) 0.648137 0.162883 3.979153 0.0022
D(LTCR(-6),2) 0.442664 0.118386 3.739177 0.0033
C -0.145873 0.038665 -3.772684 0.0031
@TREND("1990") 0.005816 0.001783 3.261832 0.0076
R-squared 0.842616 Mean dependent var -0.004344
Adjusted R-squared 0.728155 S.D. dependent var 0.061752
S.E. of regression 0.032197 Akaike info criterion -3.731735
Sum squared resid 0.011403 Schwarz criterion -3.283656
Log likelihood 46.31735 Hannan-Quinn criter. -3.644265
F-statistic 7.361585 Durbin-Watson stat 1.734210
Prob(F-statistic) 0.001726
Null Hypothesis: D(LM2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.595692 0.0059
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LM2,2)
Method: Least Squares
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Date: 01/13/21 Time: 17:59
Sample (adjusted): 1992 2017

Included observations: 26 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(LM2(-1)) -0.957299 0.208304 -4.595692 0.0001
C 0.192467 0.054630 3.523068 0.0018
@TREND("1990") -0.004182 0.002284 -1.830702 0.0801
R-squared 0.478727 Mean dependent var -0.004214
Adjusted R-squared 0.433399 S.D. dependent var 0.106936
S.E. of regression 0.080494 Akaike info criterion -2.093105
Sum squared resid 0.149023 Schwarz criterion -1.947940
Log likelihood 30.21037 Hannan-Quinn criter. -2.051303
F-statistic 10.56139 Durbin-Watson stat 1.940202
Prob(F-statistic) 0.000558
Null Hypothesis: D(LTIN) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=6)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.473460 0.0000
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LTIN,2)
Method: Least Squares
Date: 05/01/21 Time: 18:57
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LTIN(-1)) -1.415432 0.189394 -7.473460 0.0000
C 0.379216 0.826952 0.458571 0.6508
@TREND("1990") -0.015153 0.050621 -0.299353 0.7674
R-squared 0.708421 Mean dependent var 0.001145
Adjusted R-squared 0.683066 S.D. dependent var 3.438152
S.E. of regression 1.935573 Akaike info criterion 4.266851
Sum squared resid 86.16819 Schwarz criterion 4.412016
Log likelihood -52.46906 Hannan-Quinn criter. 4.308653
F-statistic 27.94037 Durbin-Watson stat 1.878514
Prob(F-statistic) 0.000001
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e Null Hypothesis: LM2 has a unit root

Exogenous: Constant, Linear Trend

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

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.156759 0.9908
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.005530
HAC corrected variance (Bartlett kernel) 0.005815
Phillips-Perron Test Equation
Dependent Variable: D(LM2)
Method: Least Squares
Date: 01/13/21 Time: 18:01
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LM2(-1) -0.009824 0.115799 -0.084837 0.9331
C 0.460486 3.070408 0.149975 0.8820
@TREND("1990") -0.002810 0.017697 -0.158760 0.8752
R-squared 0.168961 Mean dependent var 0.139791
Adjusted R-squared 0.099708 S.D. dependent var 0.083126
S.E. of regression 0.078873 Akaike info criterion -2.137515
Sum squared resid 0.149303 Schwarz criterion -1.993533
Log likelihood 31.85645 Hannan-Quinn criter. -2.094701
F-statistic 2.439762 Durbin-Watson stat 1.896170
Prob(F-statistic) 0.108506
Null Hypothesis: LGDP1 has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 0.839187 0.9929
Test critical values: 1% level -3.699871
5% level -2.976263
10% level -2.627420
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.000380
HAC corrected variance (Bartlett kernel) 0.000610
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Phillips-Perron Test Equation
Dependent Variable: D(LGDP1)
Method: Least Squares

Date: 05/02/21 Time: 15:02
Sample (adjusted): 1991 2017

Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LGDP1(-1) 0.017632 0.014930 1.181016 0.2487
C -0.482436 0.432736 -1.114852 0.2755
R-squared 0.052844 Mean dependent var 0.028611
Adjusted R-squared 0.014957 S.D. dependent var 0.020406
S.E. of regression 0.020253 Akaike info criterion -4.889825
Sum squared resid 0.010255 Schwarz criterion -4.793837
Log likelihood 68.01264 Hannan-Quinn criter. -4.861283
F-statistic 1.394798 Durbin-Watson stat 1.221773
Prob(F-statistic) 0.248711
Null Hypothesis: LINF has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips-Perron test statistic

-2.263892 0.4380

Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.567688
HAC corrected variance (Bartlett kernel) 0.474715
Phillips-Perron Test Equation
Dependent Variable: D(LINF)
Method: Least Squares
Date: 01/13/21 Time: 18:03
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LINF(-1) -0.405812 0.167705 -2.419806 0.0235
C 0.906247 0.545727 1.660623 0.1098
@TREND("1990") -0.017576 0.022643 -0.776215 0.4452
R-squared 0.201982 Mean dependent var -0.040422
Adjusted R-squared 0.135481 S.D. dependent var 0.859496
S.E. of regression 0.799155 Akaike info criterion 2.493916
Sum squared resid 15.32757 Schwarz criterion 2.637898
Log likelihood -30.66786 Hannan-Quinn criter. 2.536729
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F-statistic 3.037258 Durbin-Watson stat 2.293866
Prob(F-statistic) 0.066704

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

Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.022583 0.0002
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.005090
HAC corrected variance (Bartlett kernel) 0.005090
Phillips-Perron Test Equation
Dependent Variable: D(LTCR)
Method: Least Squares
Date: 05/01/21 Time: 19:08
Sample (adjusted): 1991 2017
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LTCR(-1) -0.784971 0.130338 -6.022583 0.0000
C 3.833499 0.651904 5.880468 0.0000
@TREND("1990") -0.010012 0.003014 -3.321561 0.0029
R-squared 0.632927 Mean dependent var -0.029320
Adjusted R-squared 0.602337 S.D. dependent var 0.120005
S.E. of regression 0.075676 Akaike info criterion -2.220281
Sum squared resid 0.137443 Schwarz criterion -2.076300
Log likelihood 32.97380 Hannan-Quinn criter. -2.177468
F-statistic 20.69101 Durbin-Watson stat 1.109318

Prob(F-statistic) 0.000006

Null Hypothesis: LTIN has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.574233 0.0514
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230

*MacKinnon (1996) one-sided p-values.
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Residual variance (no correction) 2.532722
HAC corrected variance (Bartlett kernel) 2.572790

Phillips-Perron Test Equation

Dependent Variable: D(LTIN)

Method: Least Squares

Date: 05/01/21 Time: 18:58

Sample (adjusted): 1991 2017

Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
LTIN(-1) -0.675123 0.189415 -3.564254 0.0016
C 1.154925 0.719382 1.605439 0.1215
@TREND("1990") -0.010658 0.041715 -0.255490 0.8005
R-squared 0.346753 Mean dependent var 0.094756
Adjusted R-squared 0.292315 S.D. dependent var 2.006550
S.E. of regression 1.687990 Akaike info criterion 3.989394
Sum squared resid 68.38349 Schwarz criterion 4.133376
Log likelihood -50.85682 Hannan-Quinn criter. 4.032207
F-statistic 6.369762 Durbin-Watson stat 2.102951

Prob(F-statistic) 0.006039
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e  Null Hypothesis: D(LM2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.583066 0.0060
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.005732
HAC corrected variance (Bartlett kernel) 0.005405
Phillips-Perron Test Equation
Dependent Variable: D(LM2,2)
Method: Least Squares
Date: 01/13/21 Time: 18:06
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LM2(-1)) -0.957299 0.208304 -4.595692 0.0001
C 0.192467 0.054630 3.523068 0.0018
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@TREND("1990") -0.004182 0.002284 -1.830702 0.0801

R-squared 0.478727 Mean dependent var -0.004214
Adjusted R-squared 0.433399 S.D. dependent var 0.106936
S.E. of regression 0.080494 Akaike info criterion -2.093105
Sum squared resid 0.149023 Schwarz criterion -1.947940
Log likelihood 30.21037 Hannan-Quinn criter. -2.051303
F-statistic 10.56139 Durbin-Watson stat 1.940202
Prob(F-statistic) 0.000558

Phillips-Perron Test Equation

Dependent Variable: D(LGDP1,2)

Method: Least Squares

Date: 05/02/21 Time: 15:03

Sample (adjusted): 1992 2017

Included observations: 26 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

D(LGDP1(-1)) -0.648506 0.174522  -3.715899 0.0011

C 0.019947 0.006187 3.223987 0.0036

R-squared 0.365212 Mean dependent var 0.001075

Adjusted R-squared 0.338763 S.D. dependent var 0.022157

S.E. of regression 0.018018 Akaike info criterion -5.121133

Sum squared resid 0.007791 Schwarz criterion -5.024356

Log likelihood 68.57473 Hannan-Quinn criter. -5.093265

F-statistic 13.80791 Durbin-Watson stat 2.141492
Prob(F-statistic) 0.001077

Null Hypothesis: D(LINF) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -7.992271 0.0000
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.582554
HAC corrected variance (Bartlett kernel) 0.486409
Phillips-Perron Test Equation
Dependent Variable: D(LINF,2)
Method: Least Squares
Date: 01/13/21 Time: 18:08
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
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D(LINF(-1)) -1.429022 0.186105 -7.678577 0.0000
C -0.359077 0.348395 -1.030661 0.3134
@TREND("1990") 0.019610 0.021322 0.919700 0.3673
R-squared 0.719474 Mean dependent var -0.022151
Adjusted R-squared 0.695081 S.D. dependent var 1.469598
S.E. of regression 0.811504 Akaike info criterion 2.528313
Sum squared resid 15.14640 Schwarz criterion 2.673478
Log likelihood -29.86807 Hannan-Quinn criter. 2.570115
F-statistic 29.49446 Durbin-Watson stat 2.150190
Prob(F-statistic) 0.000000
Phillips-Perron Test Equation
Dependent Variable: D(LTCR,2)
Method: Least Squares
Date: 05/01/21 Time: 19:09
Sample (adjusted): 1992 2017
Included observations: 26 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LTCR(-1)) -1.049249 0.126628 -8.286071 0.0000
C -0.018705 0.033947 -0.551016 0.5869
@TREND("1990") 0.000459 0.002025 0.226613 0.8227
R-squared 0.761950 Mean dependent var 0.019486
Adjusted R-squared 0.741250 S.D. dependent var 0.145936
S.E. of regression 0.074234 Akaike info criterion -2.255021
Sum squared resid 0.126746 Schwarz criterion -2.109856
Log likelihood 32.31528 Hannan-Quinn criter. -2.213219
F-statistic 36.80914 Durbin-Watson stat 1.983554
Prob(F-statistic) 0.000000
Null Hypothesis: D(LTIN) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*

Phillips-Perron test statistic

-8.070127 0.0000

Test critical values: 1% level
5% level
10% level

-4.356068
-3.595026
-3.233456

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

Residual variance (no correction)
HAC corrected variance (Bartlett kernel)

3.314161
2.355587

Phillips-Perron Test Equation
Dependent Variable: D(LTIN,2)
Method: Least Squares

Date: 05/01/21 Time: 18:59
Sample (adjusted): 1992 2017
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Included observations: 26 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(LTIN(-1)) -1.415432 0.189394 -7.473460 0.0000
C 0.379216 0.826952 0.458571 0.6508
@TREND("1990") -0.015153 0.050621 -0.299353 0.7674
R-squared 0.708421 Mean dependent var 0.001145
Adjusted R-squared 0.683066 S.D. dependent var 3.438152
S.E. of regression 1.935573 Akaike info criterion 4.266851
Sum squared resid 86.16819 Schwarz criterion 4.412016
Log likelihood -52.46906 Hannan-Quinn criter. 4.308653
F-statistic 27.94037 Durbin-Watson stat 1.878514

Prob(F-statistic) 0.000001
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IARDL Long Run Form and Bounds Test

Dependent Variable: D(LM2)

Selected Model: ARDL(3, 2, 0, 3, 3)
Case 2: Restricted Constant and No Trend

Date: 05/02/21 Time: 17:17

Sample: 1990 2017

Included observations: 24

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 55.99031 14.56088 3.845256 0.0049
LM2(-1)* 0.529503 0.155066 3.414699 0.0092
LGDP1(-1) -2.563039 0.669065 -3.830777 0.0050
LTCR** 0.784253 0.267085 2.936340 0.0188
LTIN(-1) -0.054487 0.018010 -3.025306 0.0164
LINF(-1) -0.074501 0.025647 -2.904842 0.0197
D(LM2(-1)) -1.047890 0.288111  -3.637107 0.0066
D(LM2(-2)) -0.944802 0.238602  -3.959747 0.0042
D(LGDP1) 0.349707 1.057583 0.330666 0.7494
D(LGDP1(-1)) 1.076312 0.666058 1.615945 0.1448
D(LTIN) -0.001773 0.007806 -0.227090 0.8260
D(LTIN(-1)) 0.043370 0.013119 3.306001 0.0108
D(LTIN(-2)) 0.023516 0.009144 2.571652 0.0330
D(LINF) 0.031239 0.014385 2.171676 0.0617
D(LINF(-1)) 0.049732 0.030065 1.654145 0.1367
D(LINF(-2)) 0.031064 0.023450 1.324653 0.2219

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(2).
Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LGDP1 4.840464 0.225368 21.47805 0.0000
LTCR -1.481112 0.480455 -3.082726 0.0151
LTIN -0.102902 0.037850 -2.718684 0.0263
LINF -0.140701 0.061367 -2.292776 0.0510
(o -105.7413 7.035168 -15.03039 0.0000

EC = LM2 - (4.8405*LGDP1 -1.4811*LTCR - 0.1029*LTIN -0.1407*LINF

-105.7413)

F-Bounds Test

Null Hypothesis: No levels relationship,

Test Statistic Value Signif. 1(0) 1(2)
Asymptotic:
n=1000
F-statistic 7.848421 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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Finite Sample:

IActual Sample Size 24 n=35
10% 2.46 3.46
5% 2.947 4.088
1% 4.093 5.532
Finite Sample:
n=30
10% 2.525 3.56
5% 3.058 4.223
1% 4.28 5.84
a3 c;?b.dﬁ Cé}ﬂ(6) Pﬁ) é’;&\
IARDL Error Correction Regression
Dependent Variable: D(LM2)
Selected Model: ARDL(3, 2, 0, 3, 3)
Case 2: Restricted Constant and No Trend
Date: 05/02/21 Time: 17:31
Sample: 1990 2017
Included observations: 24
ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
D(LM2(-1)) -1.047890 0.202592 -5.172426 0.0009
D(LM2(-2)) -0.944802 0.169014 -5.590089 0.0005
D(LGDP1) 0.349707 0.366388 0.954472 0.3678
D(LGDP1(-1)) 1.076312 0.394202 2.730355 0.0258
D(LTIN) -0.001773 0.004722 -0.375430 0.7171
D(LTIN(-1)) 0.043370 0.007551 5.743561 0.0004
D(LTIN(-2)) 0.023516 0.005528 4.253742 0.0028
D(LINF) 0.031239 0.009235 3.382837 0.0096
D(LINF(-1)) 0.049732 0.016620 2.992357 0.0173
D(LINF(-2)) 0.031064 0.012563 2.472597 0.0386
CointEq(-1)* -0.529503 0.060531 -8.747691 0.0000
R-squared 0.923326 Mean dependent var 0.134742
)Adjusted R-squared 0.864346 S.D. dependent var 0.082216
S.E. of regression 0.030281 Akaike info criterion -3.853006,
Sum squared resid 0.011920 Schwarz criterion -3.313065
Log likelihood 57.23607 Hannan-Quinn criter. -3.709760
Durbin-Watson stat 2.243655

F-Bounds Test

* p-value incompatible with t-Bounds distribution.

Null Hypothesis: No levels relationship|

Test Statistic Value Signif. 1(0) 1(2)
F-statistic 7.848421 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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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LGDP1 4.840464 0.225368 21.47805 0.0000
LTCR -1.481112 0.480455 -3.082726 0.0151
LTIN -0.102902 0.037850 -2.718684 0.0263
LINF -0.140701 0.061367 -2.292776 0.0510
C -105.7413 7.035168 -15.03039 0.0000
ARCH jl1 :(8)edy gl
Heteroskedasticity Test: ARCH
F-statistic 0.786451 Prob. F(1,21) 0.3852
Obs*R-squared 0.830258 Prob. Chi-Square(1) 0.3622
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/02/21 Time: 17:50
Sample (adjusted): 1994 2016
Included observations: 23 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.000594 0.000194 3.065435 0.0059
RESID"2(-1) -0.190842 0.215198 -0.886821 0.3852
R-squared 0.036098 Mean dependent var 0.000496
IAdjusted R-squared -0.009802 S.D. dependent var 0.000761
S.E. of regression 0.000765 Akaike info criterion -11.43103
Sum squared resid 1.23E-05 Schwarz criterion -11.33229
Log likelihood 133.4568 Hannan-Quinn criter. -11.40620
F-statistic 0.786451 Durbin-Watson stat 1.919242
Prob(F-statistic) 0.385219
Breush-Pagan-Godfrey 1 :(9)d, gl
Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic 1.357445 Prob. F(15,8) 0.3406
Obs*R-squared 17.23030 Prob. Chi-Square(15) 0.3053
Scaled explained SS 2.060178 Prob. Chi-Square(15) 1.0000

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 05/02/21 Time: 17:56
Sample: 1993 2016
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Included observations: 24
Variable Coefficient Std. Error t-Statistic Prob.
C 0.388397 0.252843 1.536123 0.1631
LM2(-1) 0.004432 0.004047 1.094988 0.3054
LM2(-2) -0.002203 0.004673 -0.471464 0.6499
LM2(-3) 0.001010 0.004143 0.243859 0.8135
LGDP1 -0.045751 0.018364 -2.491290 0.0374
LGDP1(-1) 0.036203 0.017288 2.094109 0.0696
LGDP1(-2) -0.006152 0.011566 -0.531884 0.6093
LTCR -0.005292 0.004638 -1.141128 0.2868
LTIN 0.000224 0.000136 1.651908 0.1372
LTIN(-1) -0.000139 0.000131 -1.059210 0.3204
LTIN(-2) 0.000214 0.000127 1.685281 0.1304
LTIN(-3) 6.92E-06 0.000159 0.043575 0.9663
LINF -0.000109 0.000250 -0.437384 0.6734
LINF(-1) 0.000238 0.000272 0.876917 0.4061
LINF(-2) 4.26E-05 0.000344 0.123953 0.9044
LINF(-3) -0.000206 0.000407 -0.505383 0.6269
R-squared 0.717929 Mean dependent var 0.000497
)Adjusted R-squared 0.189046 S.D. dependent var 0.000744
S.E. of regression 0.000670 Akaike info criterion -11.54299
Sum squared resid 3.59E-06 Schwarz criterion -10.75762
Log likelihood 154.5159 Hannan-Quinn criter. -11.33463
F-statistic 1.357445 Durbin-Watson stat 1.868032
Prob(F-statistic) 0.340569

Breush-Godfrey Seral Correlation LM test jlz1 :(10)43, gl

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.182111 Prob. F(2,5) 0.8388
Obs*R-squared 1.629562 Prob. Chi-Square(2) 0.4427
R-squared 0.067898 Mean dependent var -4.18E-15
)Adjusted R-squared -3.287667 S.D. dependent var 0.019316
S.E. of regression 0.039997 Akaike info criterion -3.585299
Sum squared resid 0.007999 Schwarz criterion -2.652673
Log likelihood 62.02358 Hannan-Quinn criter. -3.337873
F-statistic 0.020235 Durbin-Watson stat 2.086064
Prob(F-statistic) 1.000000
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8
Series: Residuals
7 Sample 1993 2016
5 Observations 24
5 | Mean 3.26e-15
Median -0.002193
4 Maximum 0.042647
Minimum -0.057767
3 Std. Dev. 0.022766
Skewness -0.424071
2 Kurtosis 3.152209
1 Jarque-Bera  0.742512
0 Probability 0.689867
-0.06 -0.04 -0.02 0.00 0.02 0.04
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CUSUM of Squares Test iwSTl slasY1 Slagy jlasl :(13)03) el

1.6

1.2 |

0.8 ]

0.4 ]

0.0

2009

2010 2011 2012 2013 2014 2015 2016

— CUSUM of Squares —---- 5% Significance

202

&

S




