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Abstract

This thesis seeks to study the importance of the invoicing system as one of the
most prominent modern regulatory mechanisms adopted by countries to regulate
commercial activity and reduce tax evasion. The problem stems from the fact
that the absence of commitment to invoicing or the weakness of its monitoring
mechanisms leads to the expansion of the informal economy, which negatively
impacts financial transparency and tax justice. The study is based on a
theoretical approach that explains the legal and economic foundations of
invoicing, and a standard approach using the Autoregressive Distributed Lag
(ARDL) model, based on field data from the Regional Directorate of Trade
(Tlemcen, Ain Temouchent, Sidi Bel Abbes, Oran, Mostaganem) for the period
2007-2023. The results showed that invoicing has a significant positive impact
on controlling commercial transactions, and a significant negative impact on tax
evasion. The thesis concludes that the generalization of electronic invoicing,
accompanied by awareness programs and tax incentives, constitutes a strategic
option to achieve transparency, justice, and the full integration of commercial
activities within the organized economy.

Keywords : Invoicing, Commercial activity, Tax evasion, Tax compliance, Tax
revenues.
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Résumé

Cette these vise a étudier I'importance du systéme de facturation comme l'un
des principaux mécanismes réglementaires modernes adoptés par les pays pour
réguler l'activité commerciale et réduire I'évasion fiscale. Le probleme découle
du fait que l'absence d'engagement envers la facturation ou la faiblesse de ses
mécanismes de controle conduit a 1'expansion de 1'économie informelle, ce qui
impacte négativement la transparence financiére et la justice fiscale. L'étude
s'appuie sur une approche théorique expliquant les fondements juridiques et
¢conomiques de la facturation, et une approche standard utilisant le mod¢le
autorégressif a décalage distribué (ARDL), a partir de données de terrain de la
Direction régionale du commerce (Tlemcen, Ain Temouchent, Sidi Bel Abbes,
Oran, Mostaganem) pour la période 2007-2023. Les résultats ont montré que la
facturation a un impact positif significatif sur le contrdle des transactions
commerciales et un impact négatif significatif sur 1'évasion fiscale. La these
conclut que la généralisation de la facturation électronique, accompagnée de
programmes de sensibilisation et d’incitations fiscales, constitue une option
stratégique pour parvenir a la transparence, a la justice et a la pleine intégration
des activités commerciales au sein de 1’économie organisée.

Mots-clés: Facturation, Activité commerciale, Evasion fiscale, Recettes fiscales,
Conformité fiscale.
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aagd)l Oi(Bounds Test)sgs~l jLixl dprds Jlwol dipssll JalS3 jLis) 065 cxdl -
adey gl Slgtone Waee e 3391 doll dn A1 L3 e 1T (F=122.22 F-statistic J & 5wl
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bounds test jlw1 1 03 (3 Joud-!

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. 10y Ii1)
Asymptotic: n=1000
F-statistic 122.9969 10% 237 3z
k 3 F% 279 367
2 5% 315 408
1% 365 4. 66
Actual Sample Size 67 Finite Sample: n=70
10% 2482 Ry |
5% 2924 3.86
1% 3916 5.088
Finite Sample: n=65
10% 2492 3.35
5% 24976 3.896
1% 4.056 5.158
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Dependent Variable: LCA

Method: ARDL

Date: 01/29/25 Time: 15:33

Sample (adjusted): 200702 202204

Included ocbservations: 67 after adjustments

Maximum dependent lags: 6 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): LMNMCB LMMIM LMW
Fixed regressors: C

Mumber of models evalulated: 750

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

Mote: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
LCA-1) 0.038861 0.051460 0.755168 0.4531
LMMCB 0.995168 0.000504 1974.485 0.0000
LMMZB(-1} -0.038457 0.051292 -0.749757 0.4563
LMMIM 0.004658 0.000262 1777579 0.0000
LM -0.000306 0.000382 -0.799776 0.4270
LMW{-1) -0.000840 0.000372 -2.259379 0.0275
C 0.037520 0.003261 11.50625 0.0000
R-squared 0.999998 Mean dependentwvar 1057170
Adjusted R-sgquared 0.999997 S.0D. dependentwvar 0.454899
S.E. of regression 0000744  Akaike info criterion -11.45948
Sum squared resid 2.32E-05 Schwarz criterion -11.22914
Laog likelinood 291.2276 Hannan-Cuinn criter. -11.37832
F-statistic 4108210, Durbin-Watson stat 1.9803589

Prob{F-statistic) 0.000000

*Mote: p-values and any subsequent tests do not account for model
selection.
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Mull hypothesis: Homoskedasticity

F-statistic 1.003268 Prob. F(G,60) 04317
Obs*R-squared 6.108997 Prob. Chi-Square(g) 04111
Scaled explained 33 5430325 Prob. Chi-Square(g) 0.45949

EVIEWS.13 msby b2 o sl Corll slis) e sl

HETREIOSKEDASTICITYTest ARCH st Golis! Ui st —
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HETREIOSKEDASTICITY Test ARCH : 06 oy Jo-r

Heteroskedasticity Test: ARCH

F-statistic 0.404591 Prob. F(1,64) 05269
Obs*R-squared 0.414715 Prob. Chi-3quare(1) 0.5196
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Histogram- normality Test 33l vl ajgdt jlosi—o
Syin o 1S 29 0.76:¢55L5 Prob jarque — Bera e of L3 jlas V1 s mils JSs e
BT (6T ¢ gl o) ASCin o Bl gl L) et gl o) b by pde JULy 0.05 25l

L layjsr dejge

Histogram- normality Test 35l orededl ayygdl jles 07 oy Jo-r

Series: Residuals
6 Sample 200903 202304
Observations 58

Mean 6.75e-15
4

Median -1.65e-05
Maximum 0.000570
Minimum -0.000624
Std. Dev. 0.000282
Skewness 0.108782
Kurtosis 2.559416
0 I I I I I Jarque-Bera 0.583500

-0.0006 -0.0004 -0.0002 0.0000 0.0002 0.0004 0.0006 Probability 0.746955
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ECM Regression
Case 2 Restricted Constant and Mo Trend

YWariable Coefficient Std. Error t-Statistic Prob.
C{LMMCB) 0.995168 0.000478 2083.856 0.0000

Di{LMY} -0.000306 0.000316 -0.968034 0.3369
CointEgi-1) -0.961139 0.037527 -25.61217 0.0000
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Levels Equation
Case 2: Restricted Constant and Mo Trend

“Variable Coefficient Std. Error t-Statistic Prob.
LMMCE 0.995393 0.000233 4277 682 0.0000
LM 0.004847 0.000360 12.47931 0.0000
LMW -0.0011482 0.000434 -2 745215 0.0080
C 0.039037 0002885 13.07965 0.0000

EC = LCA- (0.9954*LMNMCE + 0.0048*LMMNIM -0.0012%LNYV + 0.0390 )
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172 19252 19080 04 % 2007 2w
183 20673 20490 02 62007 2
103 21824 21721 01 % 2007 aw
263 25105 24842 01 52008 2.
189 27625 27436 02 5% 2008 aw
180 28531 28351 04 6 2008 a.
244 30078 29834 03 % 2008 aw
205 22098 21893 01 2009 a
177 22829 22652 04 % 2009 aw
159 23042 22883 02 562009 a
210 28124 27914 03 % 2009 aw
230 20245 20015 04 62010 2
173 21048 20875 02 %2010 aw
109 24281 24172 01 62010 2
310 27101 26791 03 % 2010 aw
143 17521 17378 01 62011 a
105 18106 18001 02 %2011 aw
161 29440 29279 04 55 2011 a
215 35052 34837 03 o 2011
246 24024 23778 01 52012 a
116 23981 23865 02 2012
95 29651 29556 04 5% 2012w
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213 34644 34431 03 % 2012w
108 27509 27401 01 2013 a.
119 30806 30687 02 %2013
192 34884 34692 04 2013 w.
366 45851 45485 03 %2013
538 31908 31370 01 62014 .
311 36536 36225 02 2014
246 39639 39393 04 62014 .
291 46409 46118 03 %2014
401 39878 39477 04 62015 w.
255 40943 40688 03 % 2015
285 42407 42122 01 62015 a
354 45503 45149 02 % 2015
233 25014 24781 04 2016 a
178 35057 34879 03 %2016
317 39851 39534 01 2016 a
481 54801 54320 02 %2016
157 37621 37464 01 52017 aw
204 40431 40227 03 % 2017
227 49317 49090 04 55 2017 a
315 86881 86566 02 %2017
220 54784 54564 01 oo 2018w
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136 63670 63534 03 % 2018 aw
352 81173 80821 04 62018 a.
402 95566 95164 02 5% 2018 aw
47 29215 29168 02 62019 w.
38 37717 37679 03 %2019 a
93 50002 49909 04 62019 w.
378 59624 59246 05 % 2019w
213 38288 38075 02 62020 a
57 45081 45024 03 o 2020 aw
112 53145 53033 01 2020 a.
121 64308 64187 04 o 2020 aw
146 51300 51154 02 62021 a
164 51668 51504 01 w2021 aw
96 57370 57274 03 2021 a
244 65936 65692 04 o 2021
164 71757 71593 03 2022 w.
423 78987 78564 04 o 2022
131 80881 80750 01 o6 2022w
167 83882 83715 02 g 2022
173 54423 54250 03 5% 2023
224 70201 69977 01 w2023
267 75412 75145 02 o 2023
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bounds test jlas1 : 11 o3y Jgus

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic: n=1000
F-statistic 7.297315 10% 237 32
k 3 5% 279 367
2.5% 315 4.08
1% 365 4 66
Actual Sample Size 67 Finite Sample: n=70
10% 2482 KReh |
5% 2924 3.86
1% 3918 5.088
Finite Sample: n=65
10% 2492 335
5% 2976 3.896
1% 4.058 5.158

EVIEWS.13 by Ol 2 o Slaxs ¥l Coldl 3lis] et gkl
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Dependent Variable: LTE

Method: ARDL

Date: 01/31/25 Time: 08:18

Sample (adjusted): 200702 202304

Included observations: 67 after adjustments

Maximum dependent lags: 5 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): LMMCEB LNMIM LNV
Fixed regressors: C

Mumber of models evalulated: 320

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

Mote: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
LTE(-1) 0290188 0.118956 2439454 0.0176
LMNMCE -0.994475 0.007628 1.897718 0.0424

LMMNIM -0.006339 0.008673  -0.730978 04676

LMY 1.019100 0.010662 95.57968 0.0000

LMNV({-1) -0.309122 0121076  -2.553133 0.0132

C -0.168435 0.099483  -1.692934 0.0956
R-squared 0.996851 Mean dependentvar 8.453585
Adjusted R-squared 0.996583 5.D. dependentvar 0.425045
S.E. ofregression 0.024808 Akaike info criterion -4.469934
Sum squared resid 0.037543 Schwarz criterion -4 272549
Log likelihood 1557445 Hannan-Cuinn criter. -4.391858
F-statistic 3862581 Durbin-Watson stat 2029773

ProbiF-statistic) 0.000000
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(breusch - Godfrrey Correlation Im test) : 311 bigy¥! Ui ylast =i

Bagd OY s gl LY Al e m3sadl skt 4 gkl Sldae IV a L s ety
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breusch - Godfrrey Correlation Im test L=\ :13 (3, Joud!

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Mull hypothesis: Homoskedasticity

F-statistic 1.471002  Prob. F(5,61) 0.2125
Obs*R-squared 7209211 Prob. Chi-Square(s) 0.2055
Scaled explained 35 37.63361 Prob. Chi-Square(s) 0.0000
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HETREIOSKEDASTICITY Test ARCH : 14 oy Jgu!

Heteroskedasticity Test: ARCH

F-statistic 0.012658 Prob. F(1,64) 0.9108
Obs*R-squared 0.013051 FProb. Chi-Square(1) 0.2090
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Histogram- normality Test 3l el aysdl jlesi—0
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Histogram- normality Test  B3\sd) cadall ayysdt sl 0 15 (3 Jgud

16

Series: Residuals
14 Sample 2007Q2 2023Q4
12

Observations 67
10 Mean 1.43e-15
Median 0.006520
Maximum 0.169459

Minimum -0.198177

Std. Dev. 0.072703

Skewness -0.322373

. I.I Kurtosis 3.257717
- H B

0 20 -0.15 -0.10 -0.0 0.10 0.15 Jarque-Bera  1.345903
Probability 0.510200
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ARDL Error Correction Regression
Dependent Variable: D(LTE)

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

Case 2 Restricted Constant and Mo Trend
Date: 01/31/25 Time: 08:54

Sample: 200701 202304

Included observations: 67

ECM Regression
Case 2. Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
D{LMWY 1.019100 0006716 151.7509 0.0000
CointEq(-1)® -0.7098312 0.113837 -6.235314 0.0000

EVIEWS.13 @Uﬁ Ol 2 ‘5\9 sl L Sl slus) OA:).\A\
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LNMCB -0.990393 0.010135 2012084 0.0486
LNNIM -0.008931 0.012280 -0.727274 0.0098
LNV -1.000239 0.017299 57.82061 0.0000
C -0.237295 0.131594 -1.803238 0.0763

EVIEWS.13 msby b2 o sl Coll slis) e sl
: ARDL skl =Y ladas s ool Joudk) o LS5

oo Y05 G dis Bgiang 2nSe Be b (NMCB) 355alb Ognilll i) sde jize Galas —

) o) Olas el (638 359dl sl jlndl sae 8305 e o (TE) g2l o yed)

% 0,99 o
TE g2l @yl g NMCB 65580L g3l jlondl sus 1 18 43, Joud!
55l Ogorlll jlndl sus @il 2! e

NMCB TE

18487 1202 367 413,04 03 2007 2
19080 2 064 430 898,45 04 % 2007 2w
20490 313 734 948,01 02 5% 2007 aw
21721 408 779 526,92 01 % 2007 aw
24842 771 884 731,22 02 g% 2008 aw
27436 1017 221 636,33 04 55 2008 a
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28351 818 566 459,12 01 5 2008 a
29834 2338 811 559,24 03 55 2008 2
21893 1715510 571,64 01 %2009 a
22652 1063 772 941,61 04 2009 a
22883 1476 226 968,85 02 5% 2009 aw
27914 511742711,24 03 3 2009 a
20015 2574759 956,46 04 %2010 aw
20875 1048 569 912,03 02 62010 2
24172 306 854 692,68 01 %2010 aw
26791 1181 977 542,94 03 2010 2
17378 2 406 190 346,84 01 oo 20171 a
18001 599 951 051,07 02 2011 a
29279 349 897 476,10 04 % 2011 aw
34837 2163 634 183,51 03 52011 a
23778 383 930 059,51 02 %2012
23865 747 547 025,26 01 2012w
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Mull Hypothesis: LCA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxag=10)

t-Statistic Praob *
Augmented Dickey-Fuller test statistic -5.835407 0.0000
Test critical values: 1% level -4.100935
5% level -3.478305
10% level -3.166788
*MacKinnon (1996) one-sided p-values.
Mull Hypothesis: LCA has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.114200 0.7053
Test critical values: 1% level -3.536587
5% level -2.907660
10% level -2.591396
*MacKinnon (1996) one-sided p-values.
Mull Hypothesis: LCA has a unit root
Exogenous: Mane
Lag Length: 3 {(Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.529259 0.9678
Test critical values: 1% level -2.601596
5% level -1.945987
10% level -1.613496

*MacKinnon (1896) one-sided p-values.
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Mull Hypothesis: D(LCA) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

(LCA) lndl bladdt paddl azleg) ) ¥l et 06 oy gl

t-Statistic Prob.®
Augmented Dickey-Fuller test statistic -8.948878 0.0000
Test critical values: 1% level -4.107947
5% level -3.481585
10% level -3.168695
*MackKinnon (1996) one-sided p-values.
Mull Hypothesis: D(LCA) has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=10)
-Statistic Prob.*
Augmented Dickey-Fuller test statistic -B.777010 0.0000
Test critical values: 1% level -2 601596
5% level -1.945987
10% level -1.613496

*MacKinnon (1996) one-sided p-values.
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Mull Hypothesis: LTE has a unit root

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

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.129105 0.6355
Test critical values: 1% level -2.599934

5% level -1.945745

10% level -1.613633

*MacKinnon (1996) one-sided pvalues.

Mull Hypothesis: LTE has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O {Automatic - based on SIC, maxlag=0)

t-Statistic Prob.®

Augmented Dickey-Fuller test statistic -6.211121 0.0000
Test critical values: 1% level -4.100935
5% level -3.478305
10% level -3.166788

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

Mull Hypothesis: L1 E has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=0)

t-Statistic Prob.*®

Augmented Dickey-Fuller test statistic -6.263198 0.0000
Test critical values: 1% level -3.531592
5% level -2.905519
10% level -2.590262

*Mackinnon (1296) one-sided p-values.
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Mull Hypothesis: D(LTE) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=0)

-Statistic Prob*
Augmented Dickey-Fuller test statistic -12. 70897 0.0001
Test critical values: 1% level -4.103198
5% level -3.479367
10% level -3.167404
*Mackinnon (1996) one-sided pwvalues.
Mull Hypothesis: D{LTE) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=0)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1277617 0.0000
Test critical values: 1% level -3.533204
5% level -2.906210
10% level -2.590628
*MacKinnon (1996) one-sided p-values.
Mull Hypothesis: D(LTE) has a unit root
Exogenous: Mone
Lag Length: 0 (Automatic - based on SIC, maxlag=0)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.87366 0.0000
Test critical values: 1% level -2.600471
5% level -1.945823
10% level -1.613589

*MacKinnon (1996) one-sided p-values.
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Mull Hypothesis: LNV has a unit root
Exogenous: Mone
Lag Length: 3 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.540336 0.8201
Test critical values: 1% level -2.601596
5% level -1.945987
10% level -1.6123496
*Mackinnon (1996) one-sided p-values.
Mull Hypothesis: LNV has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.207866 0.0003
Test critical values: 1% level -4,100835
5% level -3478305
10% level -3.166788
*MackKinnan (1986) one-sided p-values.
Mull Hypothesis: LMY has a unit root
Exogenous: Mone
Lag Length: 3 (Automatic - based on SIC, maxlag=10)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.540336 0.8301
Test critical values: 1% level -2.601596
5% level -1.945087
10% level -1.613496

*MacKinnon (1996} one-sided p-values.
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Mull Hypothesis: DILNV) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.768183 0.0000
Test critical values: 1% level -4.107947

5% level -3.481595

10% level -3.168695

*MacKinnon (1998) one-sided p-values.

Mull Hypothesis: D{LMNV) has a unit root
Exogenous: Constant

Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.790618 0.0000
Test critical values: 1% level -3.536587

5% level -2 907660

10% level -2 591396

*MacKinnon {1996) one-sided pvalues.
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Exuge'n'nus: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.734371 0.0001
Test critical values: 1% level -4.100935

5% level -3.478305

10% level -3.166738

*MacKinnon (1996) one-sided pvalues.

Mull Hypothesis: LMMIM has a unit root
Exogenous: Canstant
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.763232 0.0000
Test critical values: 1% level -3531592

5% level -2.905519

10% level -2.590262

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

Mull Hypothesis: LMMIM has a unit root
Exogenous: None
Lag Length: 3 (Automatic - based on SIC, maxdag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.030743 0.6890
Test critical values: 1% level -2.601596

5% level -1.945987

10% level -1.613496

*MacKinnan (1996) one-sided p-values.
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MNull Hypothesis: D(LMNNIM) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.331042 0.0000
Test critical values: 1% level -4.107947

5% level -3.481595

10% level -3.168695

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

Mull Hypothesis: D(LMMIM) has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxdag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.385792 0.0000
Test critical values: 1% level -3.536587

5% level -2.907660

10% level -2.591396

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

Mull Hypothesis: D(LMMIM) has a unit root
Exogenous: Mone
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.462074 0.0000
Test critical values: 1% level -2.601596

A% level -1.945987

10% level -1.613486

*Mackinnon (1996) one-sided p-values.
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«ogenous: Constant, Linear Trend
ig Length: 0 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob*

Jgmented Dickey-Fuller test statistic -5.937146 0.0000
25t critical values: 1% level -4.100935

5% level -3.478305

10% lavel -3.166788

lackKinnon (1996) one-sided p-values.

Mull Hypothesis: LNMCEB has a unit root
Exogenous: Constant
Lag Length: 3 (Automatic - based on SIC, maxlag=10)

-Statistic Prob*

Augmented Dickey-Fuller test statistic -1.109702 0.7071
Test critical values: 1% level -3.536587

5% level -2.907660

10% level -2.591396

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

Mull Hypothesis: LNMCB has a unit root
Exogenous: None
Lag Length: 3 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1.533143 0.9681
Test critical values: 1% level -2.601596

5% level -1.945987

10% level -1.613496

*MacKinnon (1996) one-sided p-values.
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Mull Hypothesis: D(LMMCB) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.840517 0.0000
Test critical values: 1% level -4.107947

5% level -3.481595

10% level -3.168695

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

Mull Hypothesis: DILNMCB) has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.011964 0.0000
Test critical values: 1% level -3.536587

5% level -2.907660

10% level -2.591396

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

Mull Hypothesis: DILNMCB) has a unit root
Exogenous: Mone
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8. 767080 0.0000
Test critical values: 1% level -2.601596

5% level -1.945987

10% level -1.613496

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