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The effect of financial sustainability on certain economic indicators
Econometric study for the period 2000-2020

Abstract

This study aims to measure the impact of viability on certain macroeconomic
indicators in Algeria during the period between 2000 and 2020. To achieve our
objective, we conducted a descriptive and analytical study of the study variables and
an applied study , using econometrics and modern time series; by applying the
Dickey-Fuller test to test the stability of the time series for the variables in question,
the Granger causality test, the Johansen cointegration test, and finally the estimation
of the Vecm model.

Through this study, we found :

-The existence of a cointegration relationship between the variables studied during the
study period ;

-There is a negative impact of the public debt/GDP ratio on economic growth in
Algeria in the long and short term.

-There is a positive impact of the ratio of public debt to gross domestic product on the
balance of Algeria’s general budget in the long and short term.

Keywords:

Financial viability - public debt - tax gap - economic growth.
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L’effet de la viabilité financiére sur certains indicateurs économiques
Etude économétrique pour la période 2000-2020

Résumé

Cette étude vise a mesurer I'impact de la viabilité sur certains indicateurs
macroéconomiques en Algérie au cours de la période entre 2000 et 2020. Pour
atteindre notre objectif, nous avons mené une étude descriptive et analytique des
variables de I'étude et une étude appliquée, en utilisant I'économétrie et des séries
temporelles modernes ; en appliquant le test de Dickey-Fuller pour tester la stabilité
des séries temporelles pour les variables en question, le test de causalité de Granger,
le test de cointégration de Johansen, et enfin I'estimation du modele Vecm.

Gréce a cette étude, nous avons constate:

-L'existence d'une relation de cointégration entre les variables étudiées au cours de la
période d'étude ;

-1l existe un impact négatif du ratio dette publique/PIB sur la croissance économique
en Algérie a long et court terme.

-1l existe un impact positif du ratio de la dette publique sur le produit intérieur brut sur
I'équilibre du budget général de I'Algérie a long et court terme.

Mots clés:

Viabilité financiére - dette publique - écart fiscal - croissance économique.
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LGDP ikld g1l Byt dlls 1 ( 94 ) 4By IS
Correlogram of LGDP

Date: 09/08/23 Time: 11:21
Sample: 2000 2020
Included obsernvations: 21

Autocorrelation Fartial Correlation AC PACZ Q-3tat  Prob
l — l — 1 0.881 0881 18747 0.000
l — [ - l 2 0729 -0.211 32260 0.000
l — 0 l 3 0575 -0078 41144 0000
l I [N l 4 0431 -0056 46413 0.000
l 1 1 0O l 5 0291 -0.088 48869 0000
| a1 | | 6 0171 -0.019 49912 0.000
| n 0 | ¥ 0.059 -0.089 50032 0.000
| | | [N | 8 -0.040 -0.051 50091 0.000
O | 0 | 9 -0.131 -0.083 50782 0.000
[ - | O | 10 -0.217 -0.095 52848 0.000
[ — | | | | 11 -0.287 -0.045 56.838 0.000
[ — | 0 | 12 -0.345 -0074 63233 0.000
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rNull Hypothesis LGP has a unit root
Exogenous: Constant, Limear Trend
Lag lLength: 2 (Fixed)

—Statistic ProbD. =

LAugmented Dickey-Fuller test statistic —=2 481154 0O =2=218
Test critical values: 1%6 laewel - 571559
5%0 lewel -3 690514
10D lewel -2 225909

*Mackinmnon (1295) one-sided pwvaluaes.
YWerarming: Probabilities and critical values calculated for 20 observations
and Mmay not be accurate for a sample size of 15

Augmented Dickey-Fuller Test Eguation
Cependaent Variable: (L SEGDP)

Method: Least Squares

Date: OS/25/23 Time: 1321

Sample (adjusted): Z2003 2020

Included observation=s: 18 after adjustmeaents

wWariable Coeflicient =td. Error t—-Statistic FProb.

LEDP-1) 1. 29501= O.S5S5224= —2.4s51154 D027 S

DL SR -1k 0. 27040 D 4Z35552 o.s25541 o0.5259

DL G P (-2 O 14cas2 O . Z2a0z220 O.S505452 o.s210

L —o 155522 O.SS4S47F —0.227F 17T o222

ETRERNDCCZ20007 D0sSS159 O.O0sSsS017F 1266713 02275

R-squared O.550275 fMean dependeaent var O.0Z204=20

Adjusted R-sqguared OoO.4118592 S D, dependeant var 1. 495789

S E. of regression 1. 147855 Akaike Nfo criterion 2. 3432300

Sum squared resid MT7F. 12843 Schwarz criterion 2591126

Log likelihood -25 09420 Hamnmnan—-Cuinn criter. I 3IFTF903

F-statistic 2 ATFEEZET Crurpin-Wwatson stat Z 011296
FPro({F-statistick O o0Z25393
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Mull Hypothesis: LGDP has a unit root
Exogenous: Constant
Lag Length: 2 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2 128207 0.2368
Test critical values: 1% level -3.857386

5% level -3.040391

10% level -2 660551

*MackKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Cependent Variable: D{LGDP)

Method: Least Squares

Drate: 08/25/23 Time: 18:21

Sample (adjusted): 2003 2020

Included observations: 18 after adjustments

Wariable Coefficient Std. Error t-Statistic Frob.
LGDP{-1}) -0.8939541 0.441471 -2 128207 0.0516
D(LGDP{-1)) -0.044726 0.364360 -0.122753 0.9040
D{LGDP{-2)) -0.023678 0262545 -0.090188 0.9294
C 0.578498 0372731 1.552055 0.1430
R-squared 0.494766 Mean dependentvar 0.020480
Adjusted R-squared 0.386501 35.D. dependentwvar 1496789
5.E. of regression 1172378  Akaike info criterion 3.349075
Sum squared resid 19 24257  Schwarz criterion 3546835
Laog likelihood -26. 14167  Hannan-Quinn criter. 3376357
F-ztatistic 4568974 Durbin-Watson stat 2011183
ProbiF-statistic) 0.018698
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Mull Hypothesis: LGDP has a unit root
Exogenaous: Maone
Lag Length: 2 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.401512 0.1445
Test critical values: 1% level -2.6997689
5% level -1.8614049
10% level -1.606610

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Dependent VYariable: D{LGDRP)

Method: Least Squares

Date: 08/25/23 Time: 18:20

Sample (adjusted): 2003 2020

Included observations: 18 after adjustments

“ariable Coeflicient Sid. Error t-Statistic Frob.
LGDP{-1) -0.480053 0.342525 -1.401512 01814
CHLGDP-1)) -0.339807 0.325093 -1.0452549 0.3125
CHLGOP-2)) -0 166898 0257078 -0.649210 0.5260
R-squared 0407834 Mean dependent var 0020480
Adjusted R-squared 0.328878 S.D. dependentwvar 1.496789
S.E. of regression 1.226200 Akaike info criterion 3.3896729
Sum squared resid 2255349 Schwarz criterion 3.545124
Log likelihood -27.57056 Hannan-Cuinn criter. 3417180
Durbin-VWatson stat 2041544
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DLGDP

00 02 04 06 08 10 12 14 16 18 20

EViews 13 by wlenYuadlal slas] o bl
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bl dis -5

.DLGDP dhuled 11 bLsy¥1 @13 - (8—4) o3, |
Correlogram of DLGDP

Date: 08/08/23 Time: 11:22
Sample (adjusted) 2001 2020
Included observations: 20 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

|
H
I

= | 1 0212 0212 1.0439 0.307
l 2 0173 0134 17737 0412
l 3 0.068 0008 1.8932 0.595
! 4 -0157 -0.207 25683 0.632
! 5 -0.144 -0100 31754 0.673
! 6 -0.184 -0.096 42382 0.644
I 7 -0.036 0081 42810 0747
|
|
|
|
|

= . [m@EMA

8 -0.051 -0.029 43730 0.822
9 0026 0.014 44060 0.883
10 -0.011 -0.081 44114 0927
11 04179 0192 59693 0.875

|
|
|
|
|
|
|
|
|
|
|
l 12 0077 0.004 62981 0.900

[ I
[ I
[ I
[ I
[ I
[ I [
[ I
[ I
[ I
[ I
[ I
[ I

| -
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Mull Hypothesis: DLGDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

FUEINEIE

13-4 (.3) djv\-"?‘-“

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-4.605186 0.0094

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

-4.571559
-2.690814
-3.286909

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

Warning: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Dependent Variable: {DLGDP)
Method: Least Squares

Date: 08/25/23 Time: 18:23

Sample (adjusted): 2003 2020

Included observations: 18 after adjustments

Variable Coeflicient Std. Error t-Statistic Prob.
DLGDP(-1) -2.006886 0435788 -4 605186 0.0004
DHDLGDP-1)) 0.336805 0.251450 1.239452 0.2018
c 0297167 0772134 0.284865 0.7061
@TREMD20007) -0.021768 0061165 -0.355891 07272
F-sguared 0778940 Mean dependentvar -0.007656
Adjusted R-squared 0731570 S.D. dependentvar 2591563
S.E. ofregression 1.342694 Akaike info criterion 3620362
Sum squared resid 25 23956 Schwarz criterion 3818223
Log likelihood -28 58326 Hannan-Cuinn criter. 3 647645
F-statistic 16.44377 Durbin-Watson stat 2170877
Prob{F-statistic) 0.000073
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rHMull Hypothesis: DLGDF has a unit root

Exogenous: Constant
Lag Length: 1 (Fixed)

-Statistic ProbD.=

Augmented Dickeyv-Fuller test statistic A F3IN1250 O 0017F
Test critical values: 1% lewvwel -—2.857386
520 lewel —2.040291
1O%s lewel -2 660551

*fMackKinnon (1295) one-sided p-values.
WWarming: Probabilities and critical values calculated for 20 obsaervations
and may not be accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Chependant Wariable: DL SOFP )

Method: Least Squares

Crate: OS/25/22 Time: 18:26
Sample (adjusted): 2003 2020
Included observation=s: 18 after adjustrments

wWariable Toefficient Std. Error tT—-Statistic FProb.

DGO F-1) -1.995522 0. 421775 -4 . F3I1250 o.000>=

DD LGSDPC-1 3 0. 221274 0. 242570 1. 2504236 o192

L O 045545 O 207209 O 151459 o.8s16
R-=sgquared O. 775940 Mean dependent var —D.007FEe56
Adjusted R-squared O 747199 S D. dependent var 2 591563
S E. ofregression 1. 303020 Akaike info criterion 518258
Surm sqguared resid 25 45791 Schwarz criterion 25666532
Log likelinhood 28 85432 Hanmnmnanmn—Cuinmn criter. =253=3719
F-statistic 25 12230 Crurbin-WWatson stat 2 160272

Frob(F-statistic)

0. 0000132

0.046 sslus w sl islaxY)
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rHull Hypothesis: DLGDP has a unit root

Exogenous. Mone
Lag Length: 1 {(Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4 8280195 00001
Test critical values: 1% lewvel -2.5699759
5% lewvel -1.961409
10%% lewel -1.506610

*Macklinnon (192965) one-sided p-values.
Wrarming: Probabilities and critical values calculated for 20 ocbservations
and may not be accurate for a sample size of 18

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

Method: Least Squares

Crate: O8/25/232 Time: 1827
Sample (adjusted): 2003 2020
Included ocbservations: 18 after adjustments

Wariable Coefficient Std. Error t-Statistic FProb.

DLEDP-1) -1.9932312 0. 408449 -4 280195 o000z

DL GSDPC-1)) 0220312 0.2z25918 1. 400112 o 12806
R-sguared 0. F7Fa599 Mean dependent var -0.007F656
Adjusted R-sgquared O 762637 S.D. dependent var 2 591563
=.E. ofregression 1. 262508 Akaike info criterion 2. 408675
Sum squaredresid 5 50585 Schwarz critericon 2. 5076505
Log likelihood 28 67207 Hannan-Zuinn criter. 2422216

Durbin-"Watson stat

2153856
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LBS

0.5

D0 e
0.5
1.0 N
-1.5 \
2.0 -
2.5
3.0 AV s
-3.5

oo oz o4 oG o8 10 iz 14 ie 18 20

Eviews 13 by slan YLl slae] o0 jheasd!
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LBS dhuked U1 BLsyy1 &1s : (104 ) S
Correlogram of LBS

Drate: 08/26/22 Time: 09:29

Sample: 2000 2020

Included observations: 21

Autocorrelation Fartial Carrelation A PacC Q-Stat Frob

1 — 1 — 1 08202 08203 15582 0.000
1 —— 1 [ 1 2 0624 -0.061 25469 0,000
1 — 1 1 3 0477 -0.015 21.5871 0.000
1 — 1 [ 1 4 0343 -0.060 34926 0.000
1 | 1 Ll — 1 5 0116 -0.256 25.235 0.000
1 | 1 1 1 5 -0.042 0002 253291 0.000
LI - 1 1 [ 1 7 -0.157F -0.062 26246 0,000
LI - 1 1 ] 1 8 -0.198 0102 23I7.697F 0.000
L — 1 LI — 1 9 -0.207 -0.227 41.480 0,000
| — 1 LI — 1 10 -0.414 -0.219 45988 0.000
| — 1 1 1 11 -0.450 0000 58752 0.000
| m— 1 1 1] 1 12 -0.4071 0059 67.297 0.000
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FHull Hypothesis: LBS has a unit root
Exogenous: Constant, Limear Trend
Lag Length: 1 (Fixed)

—-Statistic Prob.~

Augmented Dickey-—Fuller test statistic -1.511451 oO. 7889
Test critical values: 1 %6 level -4 532593
5% laewel -2 6T=2Z616
103 laewvel -2 2FrFr264

*MackKlinmnon (19295 one-sided povaluass.
Warminog: Probabilities and critical values calculated for 20 observation=s
and rmay not e accurate for a sample size of 19

Augmented Dhickeyvy-Fuller Test Egqguation
Chependent Wariable: D(ILBS)

Method: Least Sguares

Crate: OS/26/22 Time: 0942

Sample (adjusted): 2002 2020

Included observations: 19 after adjustment=s

Wariabple CoafMicient =td. Error —-Statistic Prob.
LBS({-1) —-o.Z228971 0217552 -1.511451 . 1515
C{LBS0—13» o.1z25321 0. 290736 O 442995 05541
L -0.232231 O. 313706 -O0.FA0284 0. A4FO6E
ETRERMDZ0007) 0. 025596 D.O0Z292432 0652252 05241
R-sguared o 155011 Mean dependent var 0. 09260565
Adjusted R-sguared 0. 000O7FE7T S0 dependent var oO.57az324
= E. ofregression o 5F7as52 Akaike info criterion 1. 9=215329
Sum sqguared resid S5 022199 Schwarz critericon Z 120269
Log likelihood 14 24952 Hamnman—-Cuinm criter. 1. 955189
F-statistic 0. 995282 Crurin-YWwatson stat 20144583
FProb(F-statistic) 0421859

EViews 13 by Gl 2l slas] e laaad!
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rHNull Hypothesis: LBS has a unit root
Exogenous: Constant
LaglLengath: 1 (Fixed)

-=Statistic Prob. =

Avugmented Dickev-Fuller test statistic —1. 512704 D.a45565

—Z2. a831511
—Z2. 029970
—ZF 655194

Test ocritical valuases: 1% laewel
S%5 lewel
M10O%E laewel

*PMackinnon (1996) one-sided p-values=s_
Yearmning: Probabilities and critical values calculated for 20 observations
anmnd may not be accurate for a sample size of 19

Auvugrmented Dickey-Fuller Test Egquation

Chrependent Wariable: D(ILBS)
Method: Least Sgquares=s

Crate: 0826023 Time: 0943
Sample (adjusted): 2002 2020

INncluded observation=: 19 after adjustmaents

WariaDle Toefficient =td. Error t—-=Statistic Prob.
LE=S(-1) —0. 2194532 O 1=2S000 —1.5127F 0% O 1261

DL B=0—13) o oOZg197F O 240324 o 118501 O 2087
Lo —O.2FEF12 o.Z1=109 1. F2Z2F121 O 1T0O=4
R-=sguared O 14322257 Mean dependent var —O. 092606
Adjusted R-=qguared O o03s5152 S D dependant war O 5F7Fa3z=4
S E. of regression OoO.S559050 Akaike info criterion 1. 854200
Surm =sqguared resid S 1s81023= Schwwarz criterian Z 002366
Log likelihood — 12 5153=1 Hanmnmnan—Cuainnm criter. 1. 279421

-1

F-=tatistic
ProQ(F-=statistic)

CDurbin-Watson stat

oga19zZa
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rFull Hypothesis: LBS has a unit root
Exogenous: MNone
Lag Length: 1 (Fixed)

s 18-4 43y Jsusd

t-=tatistic

Prob. =

Augmented Dickey-Fuller test statistic

—0.Ze7Fs90

0. 5354

1% lewvel
5% lewel
T10O%S lewel

Tes=st critical values:

-2.5923258
1. 950171
1. 607051

*Mackinnon (1295 one-sided povalues.
Wiiarming: Probakkilities and critical values calculated for 20 cbh=servations
and may not e accurate for a sample size of 19

Augmented Dickey-Fuller Test Eguation

Cependent Wariable: OD({(LBS)
Method: Least Squares

Crate: OS/26/22 Time: 0944
Sample (adjusted). 2002 2020
Included observations: 19

after adjustment=s

wWariable Coeficient Std. Error t-Statistic Proo.
LB=S-1) -0.0Z17F93 0035423 -0. 257390 0. 7175
DL B=0—1 ) -0.017FTe41 0. 254200 -0.O07FO0O57TE 0. 9446

—0.01 7543
-0, 0FFA404

R-squared

Adjusted R-sguared
=S E. ofregression 05013227
Sum squared resid 5. 147094
Log likelihood -16. 232947
Curkin—YWatson stat 1.9242282

Mean dependent var
S dependaent var
Akaike info critericon
Schwarz criterion
Hannmnan—Cuinn criter.

—0.0926065
O.57azz24
1. 919944
2012253
1.936769

N
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(DLBS=LBS-LBS (~1)):iur ik Sl d (5,80 612 g
DLBS) dldt gy -4
DLBSiLL o (114 3, (Sl

DLBS

oo oz O oG oS 10 1z 14 1e is 20
Eviews 13 by wlaaVU )l slas] a yezal)

.gw\%}mj?ﬂuu‘yswww?m QU Sl J9

bl dis -5
DLBS aldud st blay¥ dis : ( 12-4 ) o3, |
Correlogram of DLBS

Date: 0B/26/23 Time: 09:46

Sample (adjusted): 2001 2020

Included observations: 20 after adjustments

Autocorrelation Partial Correlation AT PAC Q-Stat Prob

1 I 1 1 i 1 1 -0.052 -0.052 00628 0802
O 1 O 1 2 -0.140 -0.143 05438 0762
1 1 1 I 1 3 -0.009 -0.026 05459 0.909
1 ™ 1 1 . 4 0226 0.209 1.9546 0744
LI — 1 LI — 1 5 -0.312 -0.312 48188 0438
1 O 1 1 O 1 6 -0.123 -0.099 52923 0507
1 O 1 I - 1 ¥ -0.102 -0.206 56459 0582
1 I I 1 1l 1 8 0140 0.055% 63700 06086
1 i 1 1 il 1 9 -0.034 00686 64165 0698
1 O 1 L 1 10 -0.099 -0.167 68473 0.740
1 i 1 1 O 1 11 -0.060 -0.0895 7T.0254 0797
1 1 [ - 1 12 0,014 -0.219 7T.03256 0.855
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Mull Hypothesis: DLBS has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Fixed)
t-Statistic FProb. =
Augmented Dickey-Fuller test statistic -4 FTITEZ 0.0165
Test critical values: 1% level -4 532598
5% level -3 673616
10%: level -3.277364
*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calculated for 20 obsernvations
and may not be accurate for a sample size of 19
Augmented Dickey-Fuller Test Equation
Cependent Variable: D{DLBS)
Method: Least Squares
Date: 0B/26/23 Time: 09:48
Sample (adjusted): 2002 2020
Included observations: 19 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DLBS(-1) -1.1008328 0.257701 -4 2TFT1T762 0.0006
- -0.3197a3 0.320447 -0.997961 0.3332
@TREMDCZ0007) 0020157 0.025957 0.7F7FE571 0.4487
R-squared 0.533561 Mean dependent var -0.038475
Adjusted R-squared 0.475256 S.D. dependentvar 0.8231546
S.E. ofregression 0602366 Akaike info criterion 1.968035
Sum squared resid 5.805511 Schwarz criterion 2117157
Log likelihnood -15.69633 Hannan-Quinn criter. 1.993273
F-statistic 9151212 Durbin-Watson stat 1.9838Z26

Prob(F-statistic) 0.002241

.Eviews 13 U Bla VU Ul slte] ar oazedl
Sold Bsmd) aslasY OF LS el Jod) N wsHgth = 0 aodl o Ls
A LB et 1290 5 Ggian Gy o 2,85 (s5bud gy gt et e BT 29 0.020
b g (Ko dmgre g JWy )l oV @ gy Y 3sadl OF ) ety g UH padi

sl A gy 05 43 =350l

206



05 ('j) C:;«.U 3.3)1,5:..»‘2\ cﬂ.’u . 20—4 (.3) dﬁ""—“

rull Hypothesis: DLBS has a unit root
Exocogenous: Constant
Lag Length: O (Fixed)

2020-2000 58U i jad) & A0Sl LpalaiBy) ¢l pdsall aany Ao Alal) Aalaia) S5 Adadat A 53 12 ) Juadl

-=tatistic ProD.=

Augmented Dickey-Fuller test statistic —4.257054 0.0041
Test critical values: 1%5 lewvel -2 831511
5% lewvel -2.029970
A10% lewvel 2555194

*MackKinnon {(1296) one-sided p-values._

warning: Probakbilities and critical values calculated for 20 cbservations

and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation

Cependent Wariable

I DHDLBS)

Method: Least Squares

Crate: 08/26/22 Tim

e 0948

Sample (adjustedy 2002 2020
Included observations: 19 after adjustments

Variable Coeflicient Std. Error t-Statistic FProb.
DLBS-1) -1.053829 0.247549 -4 257054 00005

L 0095520 Q137225 -0. 695082 0. 4958
R-squared 0. 515920 Mean dependent var -0.0328475
Adjusted R-sguared 0. 487508 S D dependent var 0.8231546

S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Probi{F-statistic)

0. 595292 Akaike info criterion 1.8997 71
50243229 Schwarz criterion 1.999185
-16. 04782 Hannan-Cuinn criter. 1. 916595
1212251 Crurbin-Watson stat 1.975409

0000532
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rull Hypothesis: DLEBS has a unit root

Exogenous: MNone

Lag Length: O (Fixed)

t-Statistic Prob. =

Augmented Dlickey-Fuller test statistic - . 2TF0OTFa4 00002
Test critical values: 1%5 lewvel —2.5692258
5% lewvel -1. 960171
1O lewvel -1.607051

*MackKinnon (199&56) one-sided p-values.
wwarning: Probabilities and critical values calculated for 20 observations

and may not e

accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation

Dependent WVariable:

CHDLBS)

Method: Least Sqguares

Crate: O8/Z26/22 Time: 0949

Sample (adjusted): 2002 2020

INncluded cobservations: 19 after adjustments

Wariable CoefMcient =td. Error t-=Statistic Prob.

CLBEBsS-1) -1.037002 0.242813 -4 ZTF0OTFa4 00005
R-squared O 502184 Mean dependant var -0 028475
Adjusted R-sguared O.50Z21284 =0 dependant war o.221546
S E. ofregression 05236706 Akaike info criterion 1.822611
Sum sguared resid G.1950322 Schwarz criterion 1.872218
Log likelinhood -16. 21480 Hanmnnmnan-Cuinmn criter. 1821023

Durbin-YWatson stat

T1.947394

EViews 13 mebyy Slaa VU 2l slas] e yhaad)

207



2020-2000 58U i jad) & A0Sl LpalaiBy) ¢l pdsall aany Ao Alal) Aalaia) S5 Adadat A 53 12 ) Juadl

& —427 ol mpedl aslam Y OF Gl Jgadd e bS5 Hpth=0m0,81 jo2 s
Ll (o LE et L %0 5 dgins s e —1.96 (5l Sl Wgadt 2ol n B
Sl d g ¥ 3l OF UL e UH,

Sl e e 552 Y (s (95 (0) 3l OY B (DLBS) dledodl O winy
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LDET

OO oz o4 o oS 10 i1z 14 16 is 20
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LDET aldd o0 By dis - (- 14-4) o3 ISo Ly dis -2

Correlogram of LDET

Date: 08/26/23 Time: 09:52
Sample: 2000 2020
Included observations: 21

Autocorrelation Fartial Correlation AC PAC Q-Stat Frob
1 — 1 — 1 0576 0576 80033 0005
1 — 1 3 2 0422 0126 12532 0002
1 1 1 1 3 02017 0020 14966 0002
1 1 1 L — 1 4 0.058 -0.237 15062 0.005
1 O 1 /1 5 01320 0214 15569 0008
1 1 O 1 & 0013 -0127 15574 00186
1O 1 1O 1 7 -0.118 -0156 16.051 0.025
1O 1 1 O 1 8 -0.148 -0104 16866 0032
1 O 1 1 O 9 -0162 0116 17.941 0036
O 1 1 1 10 -0.121 0.002 18.582 0.046
O 1 1 O 1 11 -0.119 -0.095 19264 0057
1O 1 O 1 12 -0176 -0.137 20931 0.051
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Full Hypothesis: LOET has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 23IT222 0. 4445
Test critical values: 126 level -4 532598
5% lewel -2 672616
10% level -3 277364
*Macklinnon (19946) one-sided p-values.
WWarning: Probabilities and critical values calculated for 20 cbhservations
and may not be accurate for a sample size of 19
Augmented Dickey-Fuller Test Equation
Ciependent Wariable: D({(LOET)
Method: Least Squares
Date: OB/26/22 Time: 09:56
Sample (adjusted): 2002 2020
Included obsemrvations: 19 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LODET(-1) -0. 670027 0.299491 -2 2AT222 0.0409
CMLODET(-1)) 0. 003080 0.258284 0011925 0.9906
Lo 1.226522 0. 727092 1.8F7 7567 o114
@ TREMND 20007 ) -0.075213 0.0479350 -1.568225 0.1277
FR-squared 0334711 Mean dependent var 0030290
Adjusted R-squared 0201653 S 0D dependent var 0. .s999y2
S E. ofregression 0304128 Akaike info criterion 2. 536547
Sum squared resid 9.6599324 Schwarz criterion 2. TFTB5376
Log likelinood 20 57220 Hanmnnan-Cwinn criter. 2 20197
F-statistic 2 5156526 Durbin-Watson stat 1.918260
Prob(F-statistic) 0097704
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HMull Hypothesis: LDOET has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

t—-Statistic Prob. >

Augmented Dickey-Fuller test statistic —1.527F7632 o 4953
Test critical values: 1% lewvel -2.831511
5% lewvel -2.029970
0% lewel 2655194

*Macklinnon (19295) one-sided p—-wvalues.
Warming: Probakbilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

Auvugmented Dickey-Fuller Test Equation
Dependent Variable: DM{LCET )

Method: Least Sguares

Date: O2/26/22 Time: 0957

Sample (adjusted) 2002 2020

Included cbservations: 19 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.
LOET-1) -0. 235892 o.219859 -1.582F 763 o 1451
o LDET-1¥ - 1F3ITES 0242732 -0. 715876 0. 4544
L 0. 1476586 0258500 0.57F13220 05757
R-sqguared 02258633 Mean dependent var -0.0303290
Adjusted R-squared 0. 1288327 =0 dependent var O . 2ga99ga7>
S.E. ofregression O.539999 Akaike inTo criterion 2. 632103
Surm squared resid 11. 22958 Schwwarz criterion 2 TFE2220
Log likelihood —22 01452 Hanman—-Cuinn criter. Z 65853245
F-statistic 2 331017 Drurbin-YWatson stat 1.898917F
Frob(F-statistic) . 129293

EViews 13wl slan¥U il slas] o laaad!
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rHNull Hypothesis: LOET has a unit root
Exogenous: RNone
Lag Length: 1 (Fied)

T—-=tatistic FProB.=

Augmented Dhickevy-Fuller test statistic 1. 55424973 O 1052
Tes=st critical waluss: 1% lewvel —2.6592353
S5%6h lewvel -1 . 960171
MO %6 laewel -1 _ 607051

*fMackKinnmnon (1929926 one-sided p-value=s._
YWwarming: Probabilities and critical values calculated for 20 ob=servations
and may not e accurate for a sample size of 19

Augrmented Dickey-Fuller Test Eguation
Chependasnt WVariable: DWLODOET

PMethod: Least Sguares

Drate: O0S/f26/22 Time: O9:57F

Sample (adjusted): 2002 2020

INncluded cbservations: 19 after adjustments

Wariable Coefficient =td. Error t-Statistic Prob.
LOET-1k Q252520 O NEe15=25 =1 . S542432 O 1252
DL ET 13 —O.2232:E59 o 221307 —1.o09Z299 o . =270
R-—=guared O 2098325 Mean dependent var - 020290
Adjusted R-sguared O 153233255 S O, dependant var O S999 72
S E. ofregression oO.sZ23189 Akaike info criterion 2548040
Surm sqgquared resid 11 . 51959 Schwarz criterion 26547459
Log likelihood —22 20656328 Hanmnman—Cuinn criter. 2554854
Curbin-YWatson stat 1. 927F103
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Correlogram of DLIDET

Date: 08/26/22 Time: 09:59
Sample (adjusted): 2001 2020
Included observations: 20 after adjustments

Autocarrelation Fartial Correlation A PAaC Q-Stat Prob
[ — 1 L — 1 1 -0.234 -0.234 25828 0.108
1 1 1 1 O 1 2 0.046 -0.074 26347 0.268
1 i 1 1 O 1 2 -0.056 -0.072 27161 04328
[ — 1 | m— 1 4 -0.332 -0.424 57563 0.218
1 ] 1 LI 1 5 0135 -0.187 6.2924 0279
1 i 1 1 1 6 0044 -0.0711 B.3522 0.385
1 1 1 O 1 ¥ 0014 -0.069 B.32586 0499
1 1 LI — 1 8 -0.015 -0.238 B.23I6570 0.606
1 O 1 L — 1 9 -0.082 -0.234 BG.G365 0675
1 i 1 1 O 1 10 0045 -0.068 67278 0.751
1 ] 1 1 1 11 0071 0018 69751 0.801
1 O 1 LI 1 12 -0.081 -0.242 7.2354 0.835

EVIEWS 13 sl wlaaeYl 2l slas] ot ezl

e
211

B



2020-2000 58U i jad) & A0Sl LpalaiBy) ¢l pdsall aany Ao Alal) Aalaia) S5 Adadat A 53 12 ) Juadl

3ises (DLDET) bt O Joill (S5 JUls 0.05 o 55T a" Prop "o¥lay IS
(DLDET) duudd Jg2 S53 jlel —6

G B LV iy ¢ ADF skl S8 Sos jlas) fanind OBgwr sk of Lyl 0 aSW

AL R ARET
06 o3y z350l) 4yl i) il 0 254 By Jgund!
Hull Hypothesis: DLOET has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Fixed)
t-Statistic Prob.*
Avugmented Dickey-Fuller test statistic -5. 690154 00011
Test critical values: 1% lewvel -4 5322598
5% level -3 673616
10%6 lewvel -3 2773264
*Macklinnon (1996} one-sided p-values.
WWarming: Probakbilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19
Augmented Dickey-Fuller Test Equation
Dependent Wariable: DHMDLOET)
Method: Least Squares
Date: OB8/26/23 Time: 09:59
Sample (adjusted): 2002 2020
Included cbservations: 19 after adjustments
Wariable Coefficient Std. Error -Statistic Prob.
CLDET(-1) -1.324258 0234484 -5.690184 0.0000
= -0.125818 0. 4544086 -0 270921 0. F¥s99
ETREMNDCZ20007) 0001122 D.037588 0.02977F2 0.9756
R-squared 0. 8659500 Mean dependent var o.018589
Adjusted R-squared 0.628188 S O dependent var 1474500
S E.ofregression 0899158 Akaike info criterion 2 TEeZ224
Sum squared resid 12.935F7F Schwarz criterion 2918346
Log likelinood -23 20763 Hannan-Cuinn criter. 2. 794461
F-statistic 1620576 Durbin-YWatson stat 2. 006659
Prob(F-statistic) 0000142

EViews 13 by Gl 2l slas] e laaad!
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Mull Hypothesis: DLDET has a unit root
Exogenous: Constant
Lag Length: O (Fixed)

t-Statistic Frob.*

Augmented Dickey-Fuller test statistic -5 868083 00001
Test critical values: 1% level -2.831511
5% level -2.02997F0
10% level -2 655194

*Mackinnon (19956) one-sided p-values.
Warning: Frobabilities and critical values calculated for 20 cbservations
and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation
Dependent Wariable: D{DLDET)

Method: Least Squares

Date: O08/26/23 Time: 10:00

Sample (adjusted): 2002 2020

Included cbservations: 19 after adjustments

Wariable Coefficient Std. Errar t-Statistic Frob.
CLOET(-1) -1.3332997 0.227331 -5.868083 O.0000
C -0. 112449 0201389 -0.56323235 0.5806
R-squared 0.669482 Mean dependent var 0018589
Adjusted R-squared 0. 650040 S 0. dependent var 1. 474600
S.E. of regression 08372336 Akaike info criterion 2 664016
Sum squared resid 12 892549 Schwarz criterion 2 TE24321
Log likelinood -23.20815 Hannan-Cuinn criter. 2680841
F-statistic 24 43440 Durbin-Watson stat 2. 007259
FProb(F-statistic) O.000019
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rull Hypothesis: DLDET has a unit root
Exogenous: RHMNonea
Lag Length: O (Fixed)

t—-Statistic ProbD.™

Avugmented Dickey-Fuller test statistic 5. 955747F O 0000
Test critical values: 124G level -2.6922358
5% lewvel -1.96017F1
10%% level -1.607051

*Mackinnon (1295 one-sided p-values.
WWarning: Probakbilities and critical values calculated for 20 cobservations
and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation
Dependent Wariable: D({(DLODET)

Method: Least Sqguares

Date: 082623 Time: 10:00

Sample (adjusted) 2002 2020

Included cobservations: 19 after adjustmeants

Wariable Coefficient Std. Error t-=Statistic Prob.

CDLDET-1) -1. 219589 0221582 -5 955747 0. 0000
R-squared 066332312 Mean dependent var Oo.018529
Adjusted R-sguared 05533212 S. D dependent var 1. 474500
=S E. ofregression 0O.855634 Akaike info criterion - 2 T TFE48
Sum squared resid 1217798 Schwarz criterion Z 625956
Log likelinhood 22 483286 Hannmnan—-Cuinn criter. 2 5E5G66G1
Curbin-wWatson stat 1.9923020

Eviews 13 by siteau 1l slis) ot bzl
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bl A -2

LFS ahuded g1 BLyyt dis - (184 (3, IS
Correlogram of LFS

Date: 10/20/22 Time: O7:50
Sample: 2000 2020
Included observations: 21

Autocorrelation Partial Correlation AT PAC Q-Stat Prob
1 —————— 1 1 I— 1 0.844 0844 A7.201 0.000
1 — [ — 1 2 0639 -0.255 27582 0000
1 [ [ - 1 3 03896 -0243 31.797 0.000
1 0 L 1 4 0148 -0171 32422 0.000
1 O 1 1 O 1 5 -0.07¥2 -0.098 322578 0.000
[ — 1 1O 1 6 -0.260 -0128 24758 0.000
| — 1 1 O 1 ¥ -0.400 -0.096 40281 0000
| I— 1 1 1 8 -0471 -0.016 48508 0.000
| — 1 1 1 9 0477 -0.01F BF7.679 0.000
—} 1 [ — 1 10 -0.487 -0.260 68.079 0.000
| — 1 1 O 1 11 -0.465 -0.109 78542 0.000
| — 1 1 0 1 12 -0.382 00968 86362 0000

Eviews 13 7ol slae VU )l slae] o0 jheasd!
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HNull Hypothesis=s LFS has 3 unit rocot
Exogenous. (Constant, Limear Trand
Lag Length: 1 (Fixed)

tT—-Statistic Frob =

Auamented Dickey-Fuller test statistic —O. 555549 o 9598
Test critical value s: “1%s lewel —. 5322593
S lewel —2EBTEE15
M1O0O%% level -3 2F F3642

*fMackKinnmnon (129295 one-sided p-values=s_
YWarming: Probbailities anmnd critical values calculated for 20 cobservation=s
armnd may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Eguaticon
CDependent Wariable: DILLF=S)

Method: Least Sguare=

Drate: 10520023 Time: OF 52

Sample (adjusted): Z2002 2020

INncluded cobhbsaervationmn=s: 19 after adjustrmants

Wariaole Toefficient =td. Error t-=tatistic Proi.
LFS(-1%» —D.O0SO099G o.o91S5F9 —O.555=549 o.S5s55=
DL =013k O. 250G 70 o.Z2e58327F Oo.o9=z0s01 O.Z24a4==
L —0. 105434 0O 22236793 -0 27317 O Fa9z=5
ETRERMDY 20007 O 0Z2=2823= O o01a549 1. 627433 O 1=2=3
R-—=guar=d O A55073 FMean dependasnt var O . O052589
Adiusted R-sguared 0. 247 29= =S D dependaent var O 25995
S E. ofregression O 2299432 Akaike info criterion O 1ae7FE=7
Sum squared resid O.Sae=259>= Schwar= criterion D . 2555656
Log likselinhood 2. 205549 Hamnman—-<xuinn criter. DO 20174237
F-statistic g 12ZaAz Durin—wWatson stat Z.OoOMsSs95S0

Frob(F-statistic) O 024251

.Eviews 13 b Bl YU 2l slae] FRWEN]
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rull Hypothesis: LFS has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1. 474846 0.5241
Test critical values: 1%6 level -2.831511
5% level -3.029970
10%: level -2 655194

*Mackinnon (1996) one-sided p-values.
Warning: Frobabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation
Crependent Variable: DHLFS)

Method: Least Squares

Drate: 10020022 Time: 07532

Sample (adjusted): 2002 2020

Included observations: 19 after adjustments

YWariable Coefficient Std. Error t-Statistic FProb.
LFS(-1% -0.124014 0.0284086 -1.474846 01597
CHLFZS(-1)) 05523391 0203854 2739176 00146

c 0.388244 0266116 1.458926 01639
R-squared 0258854 Mean dependentvar -0.006289
Adjusted R-squared 0.2738711 S.D. dependent var 0.296569495
S.E. ofregression 0252235 Akaike info criterion 0227025
Sum squared resid 1.017957 Schwarz criterion 02376147
Log likelihood 0843264 Hannan-Quinn criter. 0252262
F-statistic 4 477653 Curbin-YWatson stat 2157077

Prob({F-statistic) 0.028553
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Full Hypothesis: LFS has a unit root
Exogenous: Monea
Lag Length: 1 (Fixed)

2020-2000 58U i jad) & A0Sl LpalaiBy) ¢l pdsall aany Ao Alal) Aalaia) S5 Adadat A 53 12 ) Juadl

t-Statistic Prob. ™

Avugmented Dickey-Fuller test statistic -0 . 2256619 0. 59132
Test critical values: 1% lewel -2 692358
5% level -1.950171
10% level -1.607051

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

Warming: Probabilities and critical values calculated for 20 observations

and may not be accurate for a sample size of 19

Augmented Dickey-Fuller Test Equation

Crependent Wariable: D{LFS)
Method: Least Sguares

Date: 10/200/22 Time: 07532
Sample (adjusted): 2002 2020

Included cbservations: 19 after adjustments

Wariable Coefficient Std. Error t-Statistic Prob.

LFS(-1) -0.004291 00129326 -0.226619 0.22324

CHLFS(-13) 0524246 0209119 2 506929 00226
R-squared 0273563 Mean dependent var -0.0062839
Adjusted R-squared 0220831 S 0. dependent var 0295995
S E. of regression 0260472 Akaike info criterion 0246656
ZSum squared resid 1.153274 Schwarz criterion 0. 246071
Log likelihood -0. 24322326 Hannan-CQuinn criter. 0. 2632481
Durbin-VWatson stat 2.04TF457T
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(DLFS) ikl gy —4
DLFSildl gows 0 (19-4 ) o3, |20

DLFS

2.8

2.4 |

2.0 |

1.6 |

1.2 |

0.8 |

0.4 | ., T

0.0 b s . S -
0.4 | .."I .,-'I e 5 T
-0.8 \F
-1.2

oo oz O oG o8 i 1z i4 16 18 20
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DLFS ahuded 1 Bl dis = ( 20-4 ) o3, (S5

Correlogram of DLFS
Date: 1W20/232 Time: 08:02
Sample (adjusted): 2001 2020
Included observations: 20 after adjustments

Autocorrelation FPartial Correlation AT PAC Q-Stat Frob
[ — [ [ — 1 1 -0.228 -0.228 24886 0.1158
1 i [ 1O 1 2 -0.053 -0.180 25577 0278
1 [ [ a 1 2 0161 0094 22270 0358
[N - [ [ 1 4 -0.229 -0.171 46725 0323
1 | [ [ 1 5 0124 0019 51232 0401
1 ul [ [ ] 1 6 0.084 0097 53452 0500
1 O [ [ 1 ¥ -0.116 -0.002 57974 0564
1 | [ I I 2 0184 0129 7.0260 0533
1 i [ [ ] 1 9 -0.021 0085 7.0742 0629
1O [ [ [§ 1 10 -0.142 -0.079 7F.9581 0.633
1 i | [ n 1 11 0172 0.052 94066 0584
I [ [ O 1 12 -0.199 -0.135 11.588 0479
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rull Hypothesis: DLEFS has a unit root
Exogenous. Constant, Limear Trend
Lag Length: 1 (Fixed)

T—-=tatistic ProDo. =

HAugmented Dickey-Fuller test statistic — 545351 O o00S7F
Test critical values: 1% lewel -4 . 571559
5% lewvel -2.59031%
1O0%s lewel 2. 285909

*Mackinnon (1996) one-sided povalues.
Warming: Probabilities and critical values calculated for 20 cobservations
and may not be accurate Tor a sample size of 13

Augmented Dickey-Fuller Test Equation
Cependaent Wariable: DD LFS)

Method: Least Squares

Crate: 10/20022 Time: 0502

Sample (adjusted) 20032 2020

INncluded cbhservations: 18 after adjustrments

Wariable Coaefficient =Std. Error t—-Statistic Prob.
DLF=-1) -1.592937 0. 2546562 - 5425351 (e e Rl B
D LF=S-13) 0263579 D 1753220 1. 50392286 O 1548
L 05113245 O 208245 1659220 o 1193
ETREMDCTZ20007) -0, 040042 0. 024162 -1.657249 o127
R-sguared 0. 734973 Mean dependaent var O.O0F=Z031
Adjusted R-sguared o.eFve1s52 S. D dependent var O.87F528329
S E. ofregression 0. 495255 Akaike info criterion M. 522094
Sum sguared resid 2 A55112 Schwwarz criterion 1. 829954
Log likelinood -10. 68885 Hanmamn—Cuinmn criter. 1. 659376
F-statistic 1294151 Crurbin-Watson stat 1.824522

FProb(F-statistic) O 0002532

Eviews 13 by tla VU alall slas] or paoll
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Full Hypothesis: DODLFS has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

—-Statistic Prob.™

Auvugmented Dickey-Fuller test statistic -4 108959 O. 0050
Test critical valuaes: 1% lewel -2 857386
5%0 lewel -2 040391
102 lewel -2 550551

*Mackinnon (1295 one-sided p-valuas.
WWarming: Probabilities and critical values calculated for 20 cob=servations
and may not e accurate for a sample size of 18

Augmented Dickey-Fuller Test Equation
Dependent Wariable: DI(ODLFS)

Method: Least Squares

Crate: 102002323 Time: 0803

Sample (adjusted): 20032 Z2020

INncluded cob=servation=: 18 after adjustmeaent=s

Wariable Coefficient =1d. Error T—Statistic FProD.
DLFS-1) -1 . 494207 0. 265323645 -4 108959 O 0009
DO LF=0—13» o 162519 D 1726585 0. 935872 0. 26542
L D 040244 D 125788 0. 3199323 DO.F534
R-sguared o.ss2921 Mean dependent var o.OF=20321
Adjiusted R-=sguared O 640712 S . dependaent var Oo.sFss329
S E. ofregression 0. 5240984 Akaike info critericmn A.FO0O011=
Sum sqguared resid 4 124121 Schwwarz criteriom a1.842509
Log likelihood - 1Z2.Z20170Z2 Hamnnmnan—uinm criter. A.7FZ2O0575
F-statistic 1515759 Crurbin-Watson stat 1. 721257

FProbD(F-statistich o.oo0o131
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MUl Hypothesis: DLFS has a unit root

Exogenous: MNona
Lag Length: 1 (Fixed)

t—-Statistic Prob.*

Avugmented Dickey-Fuller test statistic -4 216656 o.00032
Test critical values: 125 lewel -2.699759
5% lewvel -1.951409
10% level -1.506510

*Mackiinnon (1295) one-sided p-values.
wWWarning: Probabilities and critical values calculated for 20 observations
and may not be accurate for a sample size of 138

Augmented Dickey-Fullar Test Equation
Dependant Wariable: DI(DLFS)

Method: Least Squares

Date: 1020022 Time: 02:02

Sample (adjusted): 2002 2020

Included cbhservations: 18 after adjustmenitis

Wariable Coaefficient Std. Error t-Statistic Prob.
DLFS(-1) -1. 434097 0.251959 -4 216656 o.0007F
CHDLFS-1)) 0.153415 0166433 0.921783 0.37032
R-squared 0630818 Mean dependant var 0073031
Adjusted R-squared 06603869 S0 dependent var 08758329
S E. ofregression 0510045 Akaike info criterion 1.595303
Sum squared resid 4 162331 Schwarz criterion 1.6947F33
Log likelihnood -12.262232 Hanmnnmnan-Cuinn criter. 1.609444
Durbin-\Watson stat 1. 723254

Eviews 13 zaliyy laaYU ) slis] or phezal!
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(LDET) alo¥ oSl i am &3y SC AIC : e Jlomzal S bl o Jlerzad
QU g (3 deogs il ( LGDP (LBS
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VAR Lag Order Selection Criteria
Endogenous variables: LGOP LBS LDET LFS
Exogenous variables: C

Date: 10/20/23 Time: 08:20

Sample: 2000 2020

Included observations: 19

Lag LoglL LR FFPE AlC 3C HC

0 -7 7.38632 A 0061782 8.566931 3.765811 8.600631
1 -8.037296 102.1986* 0000237 2951294% 3.945441*% 3119543
2 G.711110 1552464 0000356  3.083041 4872504  3.385889

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlC: Akaike information criterion

SC Schwarz information criterion

HC: Hannan-Cwinn information criterion

Eviews 13 zeb, Jo slezel aJlall slie] oo 0 jbazall
il ied BT Ll Y e P=1 0 o aeld) el asgs OF L ol Jud) M=
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Johansen migd dpiadl JolSl jla il —2
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3\..»\).\5\ &D\ﬂ&:ﬁ o Atrace )L‘;’! cﬂ.’u ( 35-4 )('5) dj-\.’d‘

Johansen Cointegration Test

Date: 1020022 Time: 08:23

Sample: 2000 2020

Included observations: 21

Lags interval {in first differences) 1 to 1

Endogenous variables: LGDP LBS LDOET LFS

Deterministic assumptions: Case 3 (Johansen-Hendry-Juselius): Cointegrating
relationship includes a constant. Short-run dynamics include a constant.

— Rank Tests

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05 Prob **
Mo, of CE(s) Eigenvalue Statistic Critical value Critical Walue
Mone * 0. 725878 48 58074 47 . 85613 0.0427
At most 1 0.522972 232.99128 29 79707 0.2008
Al most 2 0.283050 9.927844 15.49471 0.2863
At most 3 0172849 3.605603 3.841465 0.0576

Trace test indicates 1 cointegrating equationi(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MackKinnon-Haug-Michelis {(1999) p-values
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WAR Lag Order Selection Criteria

Endogenous variables: DLFS DLDET DLBS DLGDP
Exogenous variables:

Diate: 10420023 Time: 08:30

Sample: 2000 2020

Included observations: 18

Lag LogL LR FPE AlC sSC HQ
1 -21.13007 MA 0.000750% 4125564% 4.917005% 4.234693°
2 -3.971757 1350924 0001455 4552417 6135301 4770676

* indicates lag order selected by the criterion

LR: sequential madified LR test statistic (each test at 5% level)
FPE: Final prediction errar

AIC: Akaike information criterian

32 Schwarz information criterion

HC: Hannan-CQuinn information criterion
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Pairwise Granger Causality Tests

Date: 10620/223 Time: 08:21

Sample: 2000 2020

Lags: 1

Mull Hypothesis: Obs F-Statistic Prob.
DLDET does not Granger Cause DLFS 14 0.02318 0.8809
DLFS does not Granger Cause DLDET 0.94817 0.3447
DLBS does not Granger Cause DLFS 19 017431 0.6819
DLF3 does not Granger Cause DLBS 258759 01281
DLGDP does not Granger Cause DLFS 19 0.00390 0.9510
DLF3 does not Granger Cause DLGDP 0.00551 09418
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Dependent Wariable: LGOP
Method: Dynamic Least Sqguares (DOLS)
Drate: 10420022 Time: 02842
Sample (adjusted): 2002 2019
Included observations: 18 after adjustments
Cointegrating eguation deterministics: C

Fixed leads and lags specification (lead="1, lag="1)
Long-run variance estimate (Bartlett kernel, RMewey-West fixed bandwidth =

2.0000)%
Wariable Coefficient Std. Error t-Statistic Frob.

LFS -0 434652 0.243169 -1. 787449 0.0972
c 5.925438 0. 754137 9184593 0. 0000
R-squared O.F7a071 Mean dependent var 5 556667
Adjusted R-=squared o.F11093 S.D. dependent var 0877067
S E. ofregression 0. 471424 Sum squared resid 2. 889128

Long-run variance 0.232433200
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Crependent Wariable: LOET

Method: Dynamic Least Squares (ODOLS)

Crate: 10720022 Time: 0841
Sample (adjusted): 2002 2019

INncluded observations: 18 after adjustments
Cointegrating eguation deterministics:

Fixed leads and lags specification {(lead=1, lag=1)
Long-run variance estimate (Bartlett kermnel, MNewey-West fixed bandwidth =

20000

Wariable Coeflicient Std. Error t—Statistic Prob.
LF= O. 72518 O.27Fa81=7T 1.921260 O.07F&E9
L -1.525002 1. ATF2650 -1. 309322 o.2129

R-=quared O 459505

Mean dependeaent var
S D dependent var
Sum sqguared resid

0. 591495
1012715
Q. A4Z23I5TE

Adjusted R-sguared o . Z2az19s8
=S.E. ofregression 0.8517405
Long-run variance 0O 8320103
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Dependent Variable: LBS

Method: Dyvnamic Least Squares (DOLS)

Date: 10020022 Time: 08:43
Sample (adjusted): 2002 2019

Included cbsernations: 18 after adjustments
Cointegrating eguation deterministics: C

Fixed leads and lags specification (lead="1, lag=1)
Long-run variance estimate (Bartlett kernel, Meweay-West fixed bandwidth =

2.0000%
Variable Coefficient Std. Errar t-Statistic Prokb.

LF= 1.154052 0.231641 4. 982075 0O.0002
L -4 906675 0. 718385 -6.830152 0.0000
R-sgquared 0775968 Mean dependent var -1 . 3FTA432
Adjusted R-squared O.FO7F0326 2. D. dependent var o.9z20518
S.E. of regression 0530717 Sum squared resid 2. 661586

Long-run variance 0.211521
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“Wector Ermmor Correction Estmates

Date- 1020023 Time: 08553

Sample (adiusted): 2002 2020

Inciuded observations: 19 after adiustments

Standard errors im ¢ ) & -statisticsin T1

Laas imterval in first differencesic 1 to 1

Endogenous variables: LGDP LDET LES LFS

Deterministic assumptions: Case 3 (Johansen-Hendrnv—Jusslius): Cointegrating
relationship includes a constant. Short-run dynamics include a constant.

Cointearating Ea: CointEa1
LGP -170 L L L Lo Lo D
LOET(-1d -0.7e4E10
(D 21759
-2.6s1911
LB=(-11 O E00&7TS
(0. 27933
2.1 50301
LFSa-11% O SS4E10
(0. 3=2E509)
I.&e314211
[ o -5 844543
Error Cormectiomn: LGS DPY DCHLDETY) DMLBS)Y D{LF=S)
COINTER -0. 109512 -0 456062 -0 072699 0135525
(O O3095) (D 09396 ) OO 197T1) (D O8B52)
-2.537771 -5. 903721 -7 . 2E382] rM_sv4421
DMLSDRP-171 O 45293541 1098361 2 08356545 DG 1173
(D27 125y (3.5523%) (3 DS T1Sh (1.35108)
IO SSa.5010 IS 007281 D &8930 rno. 11411
CWLDET-1%) -0 OTFoES2 0. 559320 0 S04 5 031265
(. O2Z2995) (2. 23180 (O 12072 (008575
-Z.6593&1 -2. 435131 0. 2156941 I aasi1z241
CWMLBS-1%) O.0201793 -0 098073 -0 082533 0 D1 EDS
O 0= 200N 1. 339750 (O 2Ta5ay 1. 12558
I _4509E-3] 0. 288551 o . 25241 rno_os4381
[MLFS0-10% 0. 25TE2T O 163608 0. 9785377 0. 212978
(0. 10300% (. 797131 D ESSEEY 0. 291488
-2 S0o1201 rn_ 205251 1 _4S2001 o _rF22261
[ ] D_0S0942 -1. 936331 -0 A42Z2F3136 -0 154322
(O OS137TY . s2a9700 (O S1&12» 0. 23294
o rasoal -3.074991 -0 816581 -0.85249]
R-sqguared D E4397T 4 O.S19416 0214810 0. 3ISE122
Adi. R-sowared O_SO07 042 0. 234576 -0.0287T186 0163861
Sum =qg. resids O_1 15983 F.ODEAET < _TAII99 0. SS8T7asE
S.E. equation 0094861 0. 733139 D_&04050 D27V 1S7vSs
F-statistic 4 _FO0284T 2810082 o.7F11301 1. 705503
Loa likelifhood 21.39&78 - 17F. 48251 -12.TF7TEE2 1. 412170
Akaike AT 1. 820714 2471853 2081771 0482029
Schwars SiC -1. 322470 2.7 rooavT 2_580015 O.TFe117T3
MMean dependenit O_1 385947 -0 080390 D OSZE06 -0 O0sS289
S D. dependent 0O_135109 0. BO9o9 72 0_.ST7T9324 0 _ZE09S
Determinant resid cowvarnance {dof adi.) D _3ISE-O0OS
Dreterminant resid covariances 2 0SE-0S
Loa likelihood -5.284531
Akaike information crternon . SOIEDS
Schwarz criterion 4. 8595440
MHMumber of coefficients 28
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WEC Residual Serial Correlation LM Tests
Date: 10/20/23 Time: 09:35

Sample: 2000 2020

Included cbhservations: 19

rHull hypothesis: Mo serial correlation at lag h

Lag LRE* stat (=13 Prob. Rao F-stat (=i FProb.

- 12 02606 15 O.s57F09 0. FFr2227 (15, 19.0) 0. 5955

FHull hypothesis: Mo serial correlation at lags 1 to h

Lag LRE* stat odf Prob. Rao F-stat af FProb.

1 1202606 16 o.sryog9 Q. Fr2227 (16, 19.0) 05696565

*Edgeworth expansion corrected likelihood ratio statistic.
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YVEC Residual Heteroskedasticity Tests (Levels and Sqguares)

Crate: 10520023 Time: 09:38

Sample: 2000 2020
Included observations: 19

Joint test:
Chi-sq df FProb.
108.5715 100 02622

EViews 13 zaby Jo sbezsly adlall slas] o 1 jdazal)
P Sl ekl aygdl jlat 2
Sl el gl Jlest il 1434 ) (3 Jguad!

WEC Residual HFMorrmality Test=s

COrrthhogonalization: Choleskky (Luatkepohl

rMull Hypothe=si=s. Residual=s ares rmmultivariates mnmorrmeal
ODrate: 10020023 Tirme: O92:39

Sample. 2000 2020

INncluded cobbservationmns: 193

Cormponssnt S EEaewwrn = == Chi—-=g o FProaob. ™
1 —O_ F5153 4 a1 _ FEsS TS 1 o 1311
= O =215 73 O . Z2>1TIas32 1 OS54 15
= O a2 7512 o F52637F 1 O . 3ss6
=1 . OoO=z==5a49 =2 A1TS5516 1 O 0545
Adoximt B 1727 rsS =1 O 18565
Cormponssnt HKurto=si= Chi—-=g o FProaobe.
1 = 21225 O 022 F F2F 1 O .s6 73
= M1 25 7F=== O . s592 757 1 o . 35=3
= T =265665=71 O OoO14213F 1 O 9054
=1 g ABEES A _ FaA49963F 1 o 13593
Adoximt = 651307 =1 o173
Cormponssnt dargu=s=-Be=r=a o FProaob.
1 T . =151 1 = O _ AaO=Z
= . OFeEs2as = O 5337
= O F&56567F 7= = O &s63215
=1 S 155=0= = O oOFsG
Adoximt =2 =S=25031 = o 3573

=LA pproxirmate powvalues do mot acocount for cosfficient
e=tirmration
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YWEC Residual Pormtmanteau Tests for Autocorrelations
Full Hypothesis: Mo residual autocorrelations up to lag h
Crate: 10020023 Time: 09:45

Sample: 2000 2020

Included cobservations: 19

Lags -Stat Prob.* Ad] Q-Stat Prob.* df
1 T 204190 ——- T.604423 - ——-
2 24 428938 0.6587 26.85566 0.5261 28
3 39.91977 0.6471 45 25097 0.4195 44
4 5627703 0.6125 65 97016 0.2782 G0
5 G8.51219 0.7170 8257503 0.2835 5]
G T9.372938 0.8232 098 44849 0.3038 oz
T 94 33377 0.81231 122 9281 0.1545 108
a8 99 47467 0.9485 130.9442 0.3173 124
g 1102951 0.9698 151.50320 0.2391 140
10 1152886 0.9939 1620443 0.3536 156
11 12596548 0.9966 187 4008 0.1998 172
12 131.8139 0.9993 2032770 02114 188

*Test is valid only for lags larger than the YWAR lag order.
df is degrees of freedom for (approximate) chi-square distribution after
adjustment for VEC estimation (Bruggemann, et al. 2005)
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