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Summary:

This study aims to analyze the impact of fluctuations in the nominal exchange rate
of the Algerian dinar against the US dollar on foreign trade in Algeria during the
period (1990-2021), the effects of exchange rate fluctuation on the items of the trade
balance have been identified, and the importance of the exchange rate as a policy and
means that contributes to the development of the national economy has become clear,
as it is effective in influencing, especially when it positively affects economic
variables, as it reflects and clarifies the situation of the economy, as the exchange
rate is among the solutions that contribute in reducing the trade balance deficit by
reducing imports and diversifying and raising export competitiveness. In light of this,
we studied the relationship from the standard side in order to find out the
effectiveness of the exchange rate in bridging the deficit in the trade balance in
particular and the foreign trade sector in general, and to achieve the objective of the
study, we relied on the data of the volume of exports and imports as an indicator of
foreign trade and the nominal exchange rate of the Algerian dinar against the US
dollar and on time series techniques through the use of the developed Dickie Fuller
test to test the stability of the study variables, and estimate the self-regression model
for distributed time gaps (ARDL).

Our study concluded with a set of results, the most important of which is that the
exchange rate is an important tool in influencing foreign trade in Algeria, and
concluded from the standard side that there is a joint integration relationship
between exports and imports on the one hand and the nominal exchange rate of the
Algerian dinar against the US dollar on the other hand, and that there is a negative
Impact of the nominal exchange rate of the Algerian dinar on foreign trade (exports
and imports) in the long term.

Keywords: nominal exchange rate, foreign trade, trade balance, self-regression of
distributed time gaps, Algeria.



Résumé:

Cette étude vise a analyser I’impact des fluctuations du taux de change nominal du
dinar algérien par rapport au dollar américain sur le commerce extérieur en Algérie
au cours de la période (1990-2021), les effets de la fluctuation du taux de change sur
les postes de la balance commerciale ont été identifiés, et I’importance du taux de
change en tant que politique et moyen contribuant au développement de 1’économie
nationale est devenue claire, car il est efficace pour influencer, en particulier lorsqu’il
affecte positivement les variables économiques, car il reflete et clarifie la situation
de I’économie, car le taux de change fait partie des solutions qui contribuent en
réduisant le déficit de la balance commerciale en réduisant les importations et en
diversifiant et en augmentant la compétitivité des exportations. A la lumiére de cela,
nous avons €tudi€ la relation du coté standard afin de déterminer 1’efficacité du taux
de change pour combler le déficit de la balance commerciale en particulier et du
secteur du commerce extérieur en général, et pour atteindre 1’objectif de I’étude, nous
nous sommes appuyes sur les données du volume des exportations et des
importations comme indicateur du commerce extérieur et du taux de change nominal
du dinar algérien par rapport au dollar américain et sur des techniques de séries
chronologiques grace a ’utilisation du test de Dickie Fuller développé pour tester la
stabilité des variables d’étude, et estimer le modéele d’autorégression pour les écarts
temporels distribués (ARDL).

Notre étude s’est conclue par un ensemble de résultats, dont le plus important est
que le taux de change est un outil important pour influencer le commerce extérieur
en Algérie, et a conclu du cote standard qu’il existe une relation d’intégration
conjointe entre les exportations et les importations d’une part et le taux de change
nominal du dinar algérien par rapport au dollar américain d’autre part, et qu’il y a
un impact négatif du taux de change nominal du dinar algérien sur le commerce
extérieur (exportations et importations) a long terme.

Mots-clés : taux de change nominal, commerce extérieur, balance commerciale,
autorégression des ecarts temporels distribues, Algérie.
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36,910 | 123,355 | 252 23,6 10,79 | 291 | 1331 | -120 | 4572 | 1991
36,025 | 106,021 | (69 23,9 11,46 | 253 | 1215 | 1,8 | 48,00 | 1992
34,023 | 94,118 | 68 23,1 11,56 | 21,8 | 10,88 | -2,10 | 49,95 | 1993
35,636 | 86,552 | _1.49 26,1 11,08 | 225 9,59 | -0,90 = 42,54 | 1994
39,939 | 90,339 | _1.17 29 1211 | 262 | 10,94 | 38 | 41,76 | 1995
37,915 | 124,288 | 273 23,9 11,24 | 298 | 1397 | 41 | 46,94 | 1996
36,227 | 144,844 | 41 21,3 1028 | 30,9 | 1489 | 11 | 4818 | 1997
33,395 | 100,276 | 0,03 22,5 10,85 | 226 | 10,88 | 51 | 48,19 | 1998
36,470 | 123,556 | 261 22,8 11,08 | 282 | 1369 | 32 | 4864 | 1999
43,838 | 202,371 | 1166 20,8 11,39 = 421 | 2305 @ 38 | 5479 2000
42,103 | 166,722 | 8 04 22 12,05 | 36,7 | 20,09 3 54,74 | 2001
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49,833 | 160,247 | 976 23,9 16,2 382 | 2596 | 72 | 67,86 | 2003
59,833 | 156,144 | 1229 25,6 21,89 | 40,1 | 3418 | 43 | 8533 | 2004
72,780 | 196,095 | 23 87 24,1 2484 | 472 | 4871 | 59 | 103,20 | 2005
79,037 | 222,690 | 31 47 21,9 25,65 | 488 | 5712 | 1,7 | 117,03 | 2006
88,400 | 189,246 | 29 96 24,9 3357 | 47,1 | 6353 | 3,4 | 13498 | 2007
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97,116 | 95,502 | 307 31,9 6326 | 30,5 | 6519 | 38 | 21381 2014
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77,435 | 80,295 | _111 32,2 56,33 | 259 | 4523 | 12 | 17491 @ 2018
68,101 | 78,067 29,1 4997 | 227 | 39,01 1 171,77 | 2019
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47.66 117.141 4.97 29.78 2.005 3.8 -6.32 | 1995
54.75 119.649 6.59 18.67 4.235 4.1 -2.09 | 1996
57.71 129.168 3.68 5.734 8.047 1.1 1.16 1997
58.74 135.548 3.68 4.95 6.846 5.1 -1.74 | 1998
66.57 125.316 3.51 2.646 4.526 3.2 -2.38 | 1999
75.26 119.414 3.5 0.339 | 12.024 | 3.3 7.57 2000
77.26 123.205 3.5 4.226 | 18.081 3 6.17 2001
79.69 114.232 2.78 1.418 | 23938 @ 5.6 3.66 2002
77.37 103.084 3.39 4269 | 33125 | 7.6 7.47 2003
72.07 103.523 3.90 3962 | 43249 | 43 9.25 2004
73.37 101.745 2.73 1.382 | 56303 = 5.9 16.94 | 2005
72.65 101.319 1.97 2311 | 77914 | 1.7 17.74 | 2006
69.36 99.922 2.17 3.679 | 110.318 @ 3.4 29.55 | 2007
64.58 102.243 2.21 4859 | 143243 | 2.4 36.99 | 2008
72.65 100.276 2.44 5737 | 149.041 1.6 3.86 2009
74.32 100 2.36 3911 | 162.614 @ 3.6 15.33 | 2010
72.84 99.124 2.67 4524 | 182.822 | 29 20.06 = 2011
77.55 103.915 2.81 8.891 | 191.297 | 3.4 12.06 | 2012
79.38 101.767 2.87 3.254 | 194712 | 2.8 0.13 2013
80.56 102.879 3.10 2917 | 179.618 | 3.8 -5.88 | 2014
100.46 96.508 4.11 4784 | 144.677 = 3.7 | -27.54 | 2015
109.44 95.535 5.59 6.398 | 114391 @ 32 | -26.03 | 2016
110.96 97.833 6.03 5591  97.614 @ 1.3  -21.76 @ 2017
116.62 93.276 5.49 4.27 80.228 | 1.2 | -15.82 | 2018
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195 | -5.01 | -1.95 | 0.54 | -1.95 | -5.88 | -1.95 | 0.47 | 4 5.
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Correlogram of DLIMP Correlogram of LIMP
Date: 1118/23 Time: 15:00 Date: 1118123 Time: 14:51
Sample (adjusted); 1991 2021 Sample: 1890 2021
Included observations: 31 after adjustments Included observations: 32

Autocorrelation  Partial Carrelation AC  PAC Q-Stat Prob Autocorrelation  Partial Correlation AC  PAC 0O-Stat Prob

I | o 1-0472 -0472 75842 0.006 [ — | [/ 1 0964 0964 32622 0.000
g o o 2 -0136 -0461 82393 0.016 [ — = 2 0908 0309 62.503 0.000
L tgo 3 0248 -0103 10493 0.015 [ — g o 3 0836 0180 83.734 0.000
g g o 4 -0155 -0.154 11407 0022 [ m— g 4 0744 -0.276 11024 0.000
tp l l 5 0047 -0.034 11493 0.042 [ — NI 5 0642 0077 126.82 0.000
Lop Lo 6 0126 0142 12146 0.059 [ — g o 6 0526 0186 138.41 0.000
g o Lo 7-0155 0063 13169 0.068 [ rg o 7 0402 0105 145.46 0.000
l I Lo 8 -0.024 -0.072 13194 0105 LA rg o 8 0272 0144 148.30 0.000
Lo g 9 0.057 -0135 13347 0148 A tpd 9 0145 0.047 149.30 0.000
Lop LR 10 0104 0109 13874 0179 l l tgo 10 0.020 -0.089 149.82 0.000
g o Lo 11 -0.179 -0.067 15516 0.160 rg o tg 11 -0.101 -0.057 150.35 0.000
topo l l 12 0082 -0.011 15877 0197 g o tpt 12 -0.207 0.075 152.69 0.000
g o = ! 13 -0.158 -0.331 17.299 0.186 = l l 13 -0.299 0.041 157.81 0.000
Lop g o 14 0108 -0176 18.004 0207 /= o l l 14 -0.378 -0.020 166.43 0.000
I g 15 0.067 -0121 18.292 0.248 I Al 15 -0.430 0474 178.30 0.000
l I LR 16 -0.024 0120 18332 0.305 /oo l l 16 -0.466 -0.018 193.06 0.000
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PP ADF
DLIMP LIMP DLIMP LIMP
T, Tc T, Tc T, Tc T, Tc
-3.56 | -4.90 | -3.56 | -1.86 | -3.56 | -4.90 | -3.56 | -1.29 | 6 z35.d
-2.96 | -4.92 | =296 | -0.74 | -2.96 | -4.90 | -2.96 | -0.52 | 5 z3s.d
-1.95 | -4.67 | -1.95 | 0.70 | -1.95 | -4.52 | -1.95 | 1.11 | 4 7354
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Correlogram of LEX Correlogram of DLEX
Date: 11719123 Time: 07:10 Date: 1119123 Time: 07:42
Sample: 1990 2021 Sample (adjusted); 1991 2021
Included obsenvations: 32 Included observations: 21 after adjustmants

Autocorrelation  Partial Correlation AC PAC Q-Stat Prob Autocorrelation  Partial Correlation AC PAC O-Stat Prob

[ — | [ | 1 0756 0756 20.044 0.000 o -l 1 0285 0285 27621 0097
[ — Lo 2 0610 0.080 33527 0.000 g [ [ 2 0098 0018 30077 0212
[ [ [ 3 0476 -0.026 42037 0.000 = | 3 0386 0385 85460 0.036
L g o 4 0316 -0.139 45.912 0.000 o L 4 0.260 0.069 11106 0025
@ [ [ 5 0202 -0.027 47555 0.000 IO Lo 5 0136 0063 11839 0037
g [ [ § 0125 0.014 48204 0000 g g o 6 0062 -0.142 11.996 0062
Lo [ [ 7 0084 0001 48334 0000 I [ g o 7 -0.048 -0.190 12.004 0098
[ [ [ [ 8 0024 -0008 48410 0.000 I [ O 8 -0.005 -0.063 12005 0147
[ [ Lgo 9 -0.019 -0.052 48428 0.000 I [ [ [ 9 -0.021 -0.031 12115 0207
[ [ [ [ 10 -0.045 -0.012 48528 0.000 g [ [ 10 -0.084 0032 12460 0255
[ [ [ [ 11 0046 0031 48636 0000 g ! ! 11 0108 -0.01% 13.061 0289
[ [ [ [ 12 0043 0014 48739 0000 g o g o 12 0993 -0.141 15.061 0238
[ [ [ [ 13 0029 0019 48786 0000 g o g o 13 0.203 -0.139 17.407 0181
[ [ [ [ 14 0005 0020 48788 0.000 oo [ [ 14 0108 -0.017 18.113 0202
[ [ [ [ 15 -0.002 -0.028 48788 0.000 g L po 15 0.065 0.119 18335 0243
[ [ [ [ 16 -0.004 -0.024 48789 0.000 g [ [ 16 -0.152 0.030 19.970 0222
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PP ADF
DLEX LEX DLEX LEX
T, Tc T, Tc T, Tc T, Tc
-3.56 | -5.39 | -3.56 | -2.10 | -3.56 | -3.66 | -3.56 | -2.39 | 6 z3sud
-2.96 | -6.15 | =296 | -0.72 | =296 | -3.17 | -2.96 | -2.29 | 5 z3sad
-1.95| -5.65 | -1.95 | 1.29 | -1.95| 270 | -1.95 | 1.80 | 4 z3s
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e sgry Ll & e UECM 346 puad s ARDL s3sad I oW1 2ps 004 e
Dbty Wi ol oSl gty ¢ JA slanY) Sl godany pad) el dmgne 33y St LSS
@ Rl Sl o Wlad Ji claY) ol Gobny o slally radl) sl e Lagie BBl 55
t W1 Jad
o) g sl wil 1(09-04) 3y Jgu
= Bounds Test

Mull hypothesis: Mo levels relationship
Mumber of cointegrating variables: 1
Trend type: Rest. constant (Case 2)
Sample size: 29

Test Statistic Value

F-statistic 5129613

— Bounds Critical Values

10% 5% 1%
Sample Size  1{0) iy | o (1) | o) (1)
30 3303 3797 4.090 4663 6.027 §.760
Asymptotic  3.020 31510 3620 4.160 4.940 5580

*1(0yand I(1}) are respectively the stationary and non-stationary bounds.
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Slab e BT il 3 ARDL (1,3) we <) 734 sl i jlas ) LS ol ISl s e
Jimdb 56 ol @3y (LIMP) J 56 wlgms ad5 o ((AIC) Akaike info criterion
(LEX)
el el Uslee b Ledy
LIMP; = 1.228 + 0.975xLIMP; — 1.002XLEX; + 0.842XLEX;1 - 0.605%XLEX;., +
0.5300%LEX;3 + €
) mgas jle) mils —2
e sgry Ll & e UECM #2346 il s ARDL s3sad ) 5ol 2mps 0 e
lly Lo Corlel) G dged) ey ¢ ) slanY) I Sedonyy o) el Aemgie 38y s LSS
@ sl Sl Jo Wad Jd) ) i sulans ¢ Lsklly padll ) e Legae BBlail 230a))
) Jgd
o g bl il 1(10-04) (3 Jgud
= Bounds Test

Mull hypothesis: Mo levels relationship
Mumber of cointegrating variables: 1
Trend type: Rest. constant (Case 2)
Sample size: 29

Test Statistic Yalue

F-statistic 11.4315868

= Bounds Critical Values

10% 5% 1%
Sample Size (o) (1) | [(0) (1) | (o) (1)
30 3.303 3T 4.090 4 663 6.027 6.760
Asymptotic 3.020 3.510 3.620 4160 4.940 5.580

*1(0) and I{1) are respectively the stationary and non-stationary bounds.
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s dols dplas ohadl Gy OB o e 3 deghd ShLas Yl Gy e Bl jlas) e
A NS (6l padll G B 35y Jlea) o (S o AT e pine L &) 13N
oo Mg ind) LSl VAR(P) 3sal Pl site wad 0 ¥ A1) adi adla)l s
e bhad EVIEWS zaby ds ey Lo (S0 2 307 Gily @) P aad i ol 50e IO
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VAR 356 ¢ #W olrys sus wud 1(11-04) 03y Jour

VAR Lag Order Selection Criteria
Endogenous variables: DLEX DLEXF DLIMP
Exogenous variables:

Date: 1120023 Time: 16:20

Sample: 1990 2021

Included observations: 27

Lag Logl LR FFE AlC s5C HQ

1 54.54062 A 6.89e-06* -3.374046% -2.942100% -3.245606*
2 58.43669 6.046559 1.03e-05 -20995310 -2131419 -2738430
3 66.19684 1034687 1.1%9e-05 -2003470 -1.607633 -2518150
4 7255044 7059551 1.64e-05 2707440 -0979657 -2.193680

* indicates lag order selected by the criterion

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

AlC: Akaike information criterion

SC: Schwarz infarmation criterion

HC: Hannan-Cluinn infarmation criterion
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Fairwise Granger Causality Tests
Date: 11/20/23 Time: 16:22
Sample: 1990 2021

Lags: 1

Mull Hypothesis: Obs F-Statistic Praob.
DLEXP does not Granger Cause DLEX 30 0831749 0.3430
DLEX does not Granger Cause DLEXP 000162 0.og682
DLIMP does not Granger Cause DLEX 30 0.03904 0.8448
DLEX does not Granger Cause DLIMP 0.00383 0.9511
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— Cointegrating Specification

Deterministics: Rest. constant (Case 2)

CE = LEXP(-1) - (-0.875509*LEX(-1) + 8.229459)

— Cointegrating Coefficients

Variable * Coefficient Std. Errar t-Statistic Praob.
LEX(-1) -0.8755049 0783034  -1.1039949 02783
cC 8.229459 3.684429 2233578 0.0340

Mote: * Coefficients derived from the CEC regression.

— Cointegrating Series

ARDL Cointegrating Series
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— Error Carrection

Dependent Variable: D{LEXF)

Method: ARDL

Date: 1120023 Time: 16:30

Sample: 1993 2021

Included observations: 29

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags). LEX
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Mumber of models evaluated: 20

Selected model: ARDL(3,3)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ® -0.246946 0.060151 -4.105416 0.0004
DiLEXP{-1}) -0.075841 0165908  -0.457123 0.65149
DiLEXP-2)) -0.508786 0177961 -2.858981 0.00849

DiLEX) -2.051127 0510983  -4.014081 0.0005
Di{LEX{-1)) 02486949 0505706 0491787 0.6275
DiLEX{-2)) -1.088653 0347025  -3.139985 0.0046

R-squared 0.509005 Mean dependentvar 0.043853
Adjusted R-squared 0402267 5.0, dependentvar 0275252
3.E. of regression 0212806 Akaike info criterion -0.074882
Sum squared resid 1.041585 Schwarz criterion 0.208006
Log likelihood 7.085795 Hannan-Cuinn criter. 0.013715
F-statistic 4768738 Durbin-Watson stat 21962649
Prob(F-statistic) 0.003900

* p-values are incompatible with t-Bounds distribution.
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Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 1lag

F-statistic 2042752 Prob. F(1,20) 0.1684
Obs*R-squared 2 687496 Prob. Chi-Sguare(1) 0.1011
Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 11200123 Time: 16:37

Sample (adjusted): 1993 2021

Included observations: 29 after adjustments
Presample missing value lagged residuals setto zero.

WVariable Coefficient Std. Error t-Statistic Prob.
LEXP(-1) 0.328069 0209345 1.095954 0.2861
LEXP(-2) -0.213129 0295416  -0.721453 0.4790
LEXP{-3) -0.040514 0193132 -0.209775 0.8360
LEX -0.018908 0582026  -0.032486 0.9744
LEX(-1) 0.378808 0.855644 0.442715 0.6627
LEX(-2) -0.410298 0766822  -0.535062 0.5985
LEX(-3) -0.002402 0383407  -0.006264 0.8951
C -0.070514 0756593  -0.093198 0.9267
RESID(-1) -0.542516 0.379581 -1.428249 0.1684
R-squared 0.092672 Mean dependentvar -1.24E-15
Adjusted R-squared -0.270259 S.0D. dependentvar 0182872
S.E. of regression 0217377  Akaike info criterion 0.034763
Sum squared resid 0.945059 Schwarz criterion 0.459096
Log likelihood 3.495943 Hannan-CQwinn criter. 0167658
F-statistic 0.255344 Durbin-WWatson stat 2153171

Prob(F-statistic) 0.8973371
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Heteroskedasticity Test: ARCH

F-statistic 0706273 Prob. F(1,26) 0.4083
Obs*R-squared 0740436 Prob. Chi-Square(1) (.3395

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 1120023 Time: 16:36

Sample (adjusted): 1994 2021

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.0427849 0.012407 3448681 0.00149
RESIDA2(-1) -0.176515 0210037 -0.240400 0.4083
R-squared 0026446 Mean dependentwvar 0.037173
Adjusted R-squared -0.010998 S.0. dependentvar 0.055014
S.E. of regression 0.055316 Akaike info criterion -2.882754
Sum squared resid 0.079557 Schwarz criterion -2. 787596
Log likelihood 42 35855 Hannan-Cuinn criter. -2 853663
F-statistic 0706273 Durbin-\Watson stat 1.836428
Prob(F-statistic) 0408346
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Series: Residuals
Sample 1993 2021
Observations 29

Mean -1.24e-15

Median -0.014020

Maximum 0.388163

Minimum -0.498764

Std. Dev. 0.192872

Skewness -0.356983

. Kurtaosis 3.218619

- - Jarque-Bera 0.673697

—DS 04 03 0.2 Probability  0.714017

=R W s R~ D
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— Cointegrating Specification

Deterministics: Rest. constant (Case 2)

CE = LIMP(-1) - (-9.549026*LEX(-1) + 49.921084)

— Cointegrating Coefficients

Variable * Coefficient Std. Errar t-Statistic Prab.
LEX(-1) -9.549026 1459430  -0.654293 05185
C 49892108 70.08743 07122649 04524

Mote: * Coeflicients derived from the CEC regression.

= Cointegrating Series

ARDL Cointegrating Series

-12
-16

-20
1990 1595 2000 2005 2010 2015 2020
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— Error Correction

Dependent Variable: D(LIMP)

Method: ARDL

Date: 11420023 Time: 16:39

Sample: 1883 2021

Included observations: 29

Dependent lags: 4 (Automatic)

Automatic-lag linear regressors (4 max. lags): LEX
Deterministics: Restricted constant and no trend (Case 2)
Maodel selection method: Akaike info criterion (AIC)
Mumber of models evaluated: 20

Selected model: ARDL(1,3)

Wariable Coefficient Std. Error t-Statistic Prob.
COINTEQ® -0.024611 0004022  -6.118885 0.0000
DiLEX) -1.002400 0212071 -4 726728 0.0001
Di{LEX(-1)) 0.075367 0.197455 0.381692 0.7059
Di{LEX(-2)) -0.530037 0139269  -3.805860 0.0008
R-squared 0567976 Mean dependentvar 0.045614
Adjusted R-squared 0.516133 S.0D. dependentwvar 0130087
S.E. of regression 0.090496 Akaike info criterion -1.839571
Sum squared resid 0.204740 Schwarz criterion -1.650978
Log likelihood 3067378 Hannan-Cuinn criter. -1.7805806
F-statistic 10.95572  Durbin-Watson stat 21551749
Prob(F-statistic) 0.000088

* pvalues are incompatible with t-Bounds distribution.
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Breusch-Godfrey Serial Correlation LM Test:
Mull hypothesis: Mo serial correlation at up to 11ag

F-statistic 0.360284 Prob. F(1,22) 0.5545
Obs*R-squared 0467267 Prob. Chi-Sguare(1) 0.4942
Test Equation:

Cependent Variable: RESID

Method: ARDL

Date: 1120023 Time: 1648

Sample (adjusted): 1993 2021

Included observations: 29 after adjustments
Presample missing value lagged residuals setto zero.

Wariable Coefficient Std. Errar t-Statistic Praob.
LIMP{-1) 0.003411 0.033545 0101684 0.9199
LEX 0.002945 0241435 0.0121497 0.9904

LEX({-1) -0.010903 0361368  -0.030173 089762
LEX(-2) -0.001121 0310916  -0.003607 09972
LEX(-3) 0.002522 0.153550 0.016426 0.9870

cC 0.016182 0300962 0.053766 0.9576

RESIDN-1) -0.135692 0226065  -0.600236 0.5545
R-squared 0016113 MWean dependentvar 9 52E-16
Adjusted R-sgquared -0.252220 3.0 dependentwvar 0.085511
S.E. ofregression 0.095689 Akaike info criterion -1.643918
Sum squared resid 0.201441 Schwarz criterion -1.318881
Log likelihood 3090932 Hannan-CQuinn criter. -1.5455585
F-ztatistic 0.060047 Durbin-Watzon stat 2.030035

Prob(F-statistic) 0.8998940
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Heteroskedasticity Test: ARCH

F-statistic 0.037393 Prob. F(1,26) 08482
Qbs*R-squared 0040211  Prob. Chi-Square(1) 08411

Test Equation:

Dependent Variable: RESIDAZ

Method: Least Squares

Date: 1120023 Time: 16:48

Sample (adjusted); 1994 2021

Included observations: 28 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
C 0.007570 0.002021 3746411 0.00049
RESIDM2{-1) -0.035446 0198816  -0.193372 0.8482
R-squared 0.001436 Mean dependentvar 0007312
Adjusted R-squared -0.036970 3.0, dependentvar 0.007335
3.E. of regression 0.008030 Akaike info criterion -6. 742619
Sum squared resid 0001676 Schwarz criterion -6.647462
Log likelihood 96.39667 Hannan-Cuinn criter. -6.713529
F-statistic 0037393 Durbin-Watson stat 1.936137
Prob(F-statistic) 0.848170

Eviews 13 zab, o slaxeb 2l slas] o 2 yuaabl
1 Sl el gl L) =3
Slo el gl et wils 1(13-04) (3, Kl

251



[ Al -1 Syt o S8t Vot Jolde g i1 jluall @Y1 Byl s SIS Y sl Brdadl ) J.a.a.lﬂ

5
Series: Residuals
Sample 1993 2021
a Observations 29

Mean 9.52e-16
Median -0.007408
Maximum 0.162583
Minimum 40.156026

5Std. Dev. 0.085511
Skewness 0.107670
Kurtosis 2.197018

-015  -0.10 0.05 0.15 Probability ~ 0.658645
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Mull Hypothesis: LEXP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Fixed)

t-Statistic FProb.*
Augmented Dickey-Fuller test statistic =1 4442TF2 0.82689
Test critical values: 1% level -4 284580
5% level -3.562882
10% level -3 215267
*MackKinnon (1996) one-sided p-wvalues.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LEXF)
Method: Least Squares
Date: 11/M18/122 Time: 14:10
Sample (adjusted): 1991 2021
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LEXP({-1) -0.154750 0107148 -1.44427F2 01598
i 0.439592 0276519 1.589734 01231
@TREMD(19907) 0007235 0008316 0870103 0.3916
R-squared 0073378 Mean dependentvar 0.035209
Adjusted R-squared 0.007191 S.0. dependent var 0.268015
S.E. of regression 0.267050 Akaike info criterion 0.229003
Sum squared resid 1.996838 Schwarz criterion 0 A2TFTFTE
Log likelihood -1.4789552 Hannan-CQuinn criter. 0.334240
F-statistic 1.108648 Durbin-Watson stat 1.769187
Probi{F-statistic) 0.3244060
Mull Hypothesis: LEXP has a unit root
Exogenous: Constant
Lag Length: O (Fixed)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -1.213487 0.65568
Test critical values: 1% level -3.661661
5% lewvel -2 960411
10% level -2 619160
*MacKinnon (19968) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEXP)
Method: Least Squares
Date: 11M118/232 Time: 14:23
Sample (adjusted). 1991 2021
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LEXP{-1} -0.083496 0068807 -1.213487 02347
C 0315857 0236155 1.337503 0.1915
R-squared 0.048324 Mean dependentvar 0.035209
Adjusted R-squared 0015507 S.D. dependentwvar 0 268015
S.E. ofregression 0266929 Akaike info criterion 0.251167
Sum squared resid 2050830 Schwarz criterion . 0.343682
Log likelihood -1.893084 Hannan-Cuinn criter. 0281324
F-statistic 1472550 Durbin-Watson stat 1.843024

Prob(F-statistic) 0.234735
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Mull Hypothesis: LEXP has a unit root
Exogenous: Mone
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.470369 0.8107
Test critical values: 1% level -2 641672
5% level -1.952066
10% level -1.610400
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LEXFP)
Method: Least Squares
Date: 11/M18/23 Time: 14:25
Sample (adjusted): 1991 2021
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic FProb.
LEXP{-1} 0006631 0.014098 0.470369 0.6415
R-squared -0.010282 Mean dependentwvar 0.035209
Adjusted R-squared -0.010382 S.D. dependentwvar 0268015
S.E. ofregression 0269403 Akaike info criterion 0.246509
Sum squared resid 21773389 Schwarz criterion 0292767
Log likelihood -2 8208896 Hannan-Quinn criter. 0261588
Curbin-Watson stat 1.886924
Mull Hypothesis: DLEX has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.151590 0.0001
Test critical values: 1% level -4 2967248
5% level -3.568378
10% level -3.218382
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{DLEX)
Method: Least Squares
Date: 1118/23 Time: 14:36
Sample (adjusted); 1992 2021
Included observations: 30 after adjustments
Yariable Coefficient Std. Errar t-Statistic Prob.
DLEX(-1) -0.776550 0126236 -6.151580 0.0000
C 0.085867 0.047295 1.815571 0.0806
E@TREMD(™9907) -0.002381 0.002279 -1.044645 0.30565
R-squared 0.610099 Mean dependent var -0.022017
Adjusted R-squared 0.581217 3.D. dependent var 0147318
S.E. of regression 0.095335 Akaike info criterion -1. 768207
Sum squared resid 0.245395 Schwarz criterion -1.628087
Log likelihood 2952310 Hannan-Cuinn criter. -1.723381
F-statistic 2112416 Durbin-Watson stat 1.555187
Prob{F-statistic) 0.000003
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Mull Hypothesis: DLEX has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.404943 0.0000
Test critical values: 1% level -3.670170
5% level -2 863972
10% level -2.621007
*Mackinnon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{DLEX)
Method: Least Squares
Date: 11M18/23 Time: 14:41
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
YWariable Coefficient Std. Error t-Statistic Prob.
DLEX(-1) -0.714453 0.111543 -6.404843 0.0000
C 0.041082 0.020026 2051984 0.0496
R-squared 0.594340 Mean dependentvar -0.022017
Adjusted R-squared 0579852 S5.0. dependentwvar 0147318
3.E. of regression 0.095490 Akaike info criterion -1.795251
Sum squared resid 0.255313 Schwarz criterion -1.701838
Log likelinood 28.92876 Hannan-Cluinn criter. -1. 765367
F-statistic 41.02329 Durbin-Watson stat 1.589267
Prob(F-statistic) 0.000001
Mull Hypothesis: DLEX has a unit root
Exogenous: Mone
Lag Length: 0 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5 880404 0.0000
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{DLEX)
Method: Least Squares
Date: 1118123 Time: 14:43
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic FProb.
DLEX(-1) -0.601835 0102346 -5.880404 0.0000
R-squared 0.533337 Mean dependent var -0.022017
Adjusted R-squared 0.533237 3S.D. dependent var 0.147318
S.E. of regression 0100637  Akaike info criterion - -1. 721825
Sum squared resid 0.293707 Schwarz criterion -1.675119
Laog likelinood 2682738 Hannan-Cwiinn criter. -1.706883

Durbin-Watson stat 1.575962
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Mull Hypothesis: LEXP has a unit root
Exogenous: Constant, Linear Trend

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

Adj. t-Stat Prob.*
Phillips-Perran test statistic -1.507493 0.8052
Test critical values: 1% lewvel -4 284580
5% lewvel -3.562882
10% level -3.215267
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.064414
HAC corrected variance (Bartlett kernel) 0069272
Phillips-Perron Test Equation
Cependent Variable: D{LEXP)
Method: Least Squares
Date: 070824 Time: 0741
Sample (adjusted): 1991 2021
Included observations: 21 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
LEXP({-"1) -0.154750 0107148 -1.44427F2 0.1598
c 0.439592 0.276519 1.589734 0.1231
@TREMD(19907) 0.007235 0.008316 0.870103 0.3916
R-squared 0.073378 Mean dependentwar 0.035209
Adjusted R-squared 0.007191 S.0. dependent var 0.268015
S E. of regression 0267050 Akaike info criterion 0289003
Sum squared resid 1.996838 Schwarz criterion 0. 427776
Log likelinood -1.4789552 Hannan-Cuinn criter. 0.234240
F-statistic 1.108648 Durbin-Watson stat 1.769187
Prob{F-statistic) 0.344060
Mull Hypothesis: LEXP has a unit root
Exogencous: Constant
Bandwidth: 1 (Neweay-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.217619 0.6540
Test critical values: 1% lewvel -3.661661
5% lewvel -2.960411
10% level -2 619160
*MackKinnon (1296) one-sided p-values.
Residual variance (no correction) 0.066156
HAC corrected variance (Bartlett kernel} 00686800
FPhillips-Ferron Test Equation
Dependent Wariable: D{LEXP)
Method: Least Squares
Date: O7/08/24 Time: 07:40
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prab.
LEXP{-1) -0.0832496 0.068807 -1.212487 0.2347
c 0.315857 0.236155 1.337503 0.1915
R-squared 0.04583224 Mean dependentvar 0.035209
Adjusted R-squared 0.015507 S.D. dependent var 0.268015
S E. of regression 0265929 Akaike info criterion 0251167
Sum squared resid 2.050830 Schwarz criterion 0.343682
Log likelinood -1.8932084 Hannan-Quinn criter. 0.281324
F-statistic 1. 472550 Durbin-Watson stat 1.843024
Prob(F-statistic) 0.2234735
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Mull Hypothesis: LEXP has a unit root
Exogenous: Mone
Bandwidth: 2 (Mewey-West automatic) using Bartlett kernel

Ad]. t-Stat Prob.*
Phillips-Perron test statistic 0.548748 0.8282
Test critical values: 1% level -2.64167T2
5% level -1.952066
10% level -1.610400
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0070237
HAC corrected variance (Bartlett kernel} 0059249
Phillips-Perron Test Equation
Dependent Variable: D(LEXP)
Method: Least Squares
Crate: O7/08/24 Time: 0742
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
LEXP({-1) 0.006631 0.014098 0.470369 0.6415
R-=quared -0.010382 Mean dependentwvar 0.035209
Adjusted R-squared -0.010382 S.D. dependentwvar 0.268015
S.E. ofregression 0.269403 Akaike info criterion 0.246509
Sum squared resid 2177229 Schwarz criterion 0.292767
Log likelihood -2 8208968 Hannan-Quinn criter. 0261588
Durbin-Watson stat 1.886924
FMull Hypothesis: DLEXF has a unit root
Exogenous: Constant, Limear Trend
Bandwidth: O {(Used-specified) using Bartlett kerneal
Adj. t-Stat Probo.*
Phillips-Perron test statistic -4 970856 0.0020
Test critical values: 1% level -4 295729
5% lewvel -3.568379
10% level -3.218382
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction} 0.070557
HAC corrected variance (Bartlett kernel) 0.070557
Phillips-Perron Test Equation
Dependent Variable: D(DLEXP)
Method: Least Squares
Date: O7F/08/124 Time: 07:43
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
WVariable Coefficient Std. Error t-Statistic Prob.
DLEXP(-1) -1.033552 0.207922 -4 970856 0.0000
C 0.092630 0.112468 0.823615 04174
@TREMD({™19907) -0.002192 0.006022 -0.520017 0.6004
R-squared 0479898 Mean dependent var 00211632
Adjusted R-squared 0. 441372 S.D. dependent var 0374617
S.E. of regression 0.279994 Akaike info criterion 0.286543
Sum squared resid 2116710 Schwarz criterion 0526663
Log likelinood -2 795143 Hannan-C2iuinn criter. 0431268
F-statistic 12.45645 Durbin-Watson stat 1.893992

Prob(F-statistic) 0.000147
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Mull Hypothesis: DLEXP has a unit root

Exogenous: Constant

Bandwidth: 0 {Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.028046 0.0003
Test critical values: 1% lewvel -2.670170
5% lewel -2 963972
10% level -2 621007
*MacKinnon (1996) one-sided p-values.
Residual variance (no carrection) 0.071291
HAC coarrected variance (Bartlett kernel) 0.071291
FPhillips-FPerron Test Equation
Cependent Variable: D(DLEXP)
Method: Least Squares
Crate: O7/08/124 Time: 0744
Sample (adjusted): 1992 2021
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DLEXP{-1}) -1.011994 0201270 -5.028046 0.0000
- 0.0329570 0.050592 0782149 0. 4407
R-s=quared 0474487 Mean dependent var 0021163
Adjusted R-sgquared 0455718 S0 dependent var 0374617
S E. ofregression 0276375 Akaike info criterion 0.330227
Sum sguared resid 2138733 Schwarz criterion 0423640
Log likelihood -2.853402 Hannan-CQuinn criter. 0360110
F-statistic 2528125 Durbin-Watson stat 1.895687
Prob(F-statistic) 0.000026
Mull Hypothesis: DLEXF has a unit root
Exogenous: Mone
Bandwidth: 0 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perran test statistic -5.018220 0.0000
Test critical values: 124 level -2.644302
5% level -1.952473
10% level -1.610211
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.072849
HAC corrected variance (Bartlett kernel) 0.0728449
Phillips-Perron Test Equation
Dependent Variable: D{DLEXP)
Method: Least Squares
Date: OF/08/124 Time: 07:45
Sample (adjusted):. 1992 2021
Included observations: 320 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DLEXP(-1) -1.0006032 0.199394 -5.018220 0.0000
R-squared 0463005 Mean dependentvar 0021163
Adjusted R-squared 0463005 S.D. dependentvar 0374617
S.E. of regression 0.274519 Akaike info criterion 0.2851732
Sum squared resid 2185461 Schwarz criterion 0.331880
Log likelinood -3.277600 Hannan-Quinn criter. 0.300115
Durbin-Watson stat 1.867688
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Mull Hypothesis: LIMP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.293351 0.8708
Test critical values: 1% level -4 284580
5% level -3.562882
10% level -3.215267
*Mackinnon (1996) one-sided p-wvalues.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LIMP)
Method: Least Squares
Date: 111823 Time: 14:53
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
ariable Coeflicient Std. Errar t-Statistic Prob.
LIMP{-1) -0 110137 0.085156 -1.293351 0.2065
C 0.257932 0182937 1.4094956 0.1696
@TREMD({™2907) 0.002160 0.006906 1.181575 0.2473
R-squared 0.056394 Mean dependentvar 0.0329492
Adjusted R-squared -0.011006 S.D. dependentwvar 0.145366
S.E. ofregression 0.146164 Akaike info criterion -0.916415
Sum squared resid 0598186 Schwarz criterion -0.77T642
Log likelinood 17.20443 Hannan-Cuinn criter. -0.871178
F-statistic 0836702 Durbin-Watson stat 1.208318
Prob{F-statistic) 0.443679
Mull Hypothesis: LIMP has a unit root
Exogenous: Constant
Lag Length: O (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.523019 0.8734
Test critical values: 1%% level -3 661661
5% lewvel -2 960411
10% level -2 619160
*Mackinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LIMF)
Method: Least Squares
Date: 11M&8/22 Time: 14:54
Sample (adjusted):. 1991 2021
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LIMP{-1}) -0.019057 0.036437 -0.523019 0.6049
C 0.094506 0120546 0783984 0.4394
R-squared 0.009345 Mean dependentwvar 0.032992
Adjusted R-squared -0.024816 S.D. dependentwvar 0145366
S.E. of regression 0147158 Akaike info criterion -0.932273
Sum squared resid 0628013 Schwarz criterion -0.839757
Log likelihood 16 45022 Hannan-CQuinn criter. -0.902115
F-statistic 0273549 Durbin-Watson stat 1.2870a7
Prob(F-statistic) 0604934
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Mull Hypothesis: LIMP has a unit root
Exogenous: Mone
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1110376 0.9270
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LIMP})
Method: Least Squares
Date: 11/18/23 Time: 1456
Sample (adjusted): 1991 2021
Included cbservations: 31 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
LIMP{-1) 0008814 0007838 1.110376 02757
R-squared -0.011652 Mean dependent var 0.032982
Adjusted R-squared -0.011652 3S.D. dependent var 0.145366
S.E. ofregression 0146210 Akaike info criterion -0.975816
Sum squared resid 0.641322 Schwarz criterion -0.929558
Log likelihood 16.12515 Hannan-Cuinn criter. -0.960737
Durbin-Watson stat 1.2014891
Mull Hypothesis: DLIMP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.903331 0.0023
Test critical values: 1% level -4 296729
5% level -3.568379
10% level -3.218382
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D(DLIMP)
Method: Least Squares
Date: 111823 Time: 15:01
Sample (adjusted); 1992 2021
Included observations: 20 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DLIMP{-1) -0.774223 0157897 -4.903331 0.0000
- 0.081897 0.049669 1.648845 0.1108
@ETREMD™9907) -0.002610 0.002651 -0.984534 0.3336
R-squared 0480383 Mean dependentwvar 0.013839
Adjusted R-squared 0.441892 3S.0D. dependent var 0.168195
S.E. of regression 0125652 Akaike info criterion -1.215949
Sum squared resid 0426293 Schwarz criterion -1.075829
Log likelinood 2123823 Hannan-Quinn criter. =1 AT1123
F-statistic 12 48069 Durbin-Watson stat 1.930452
Prob(F-statistic) 0.000145
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Mull Hypothesis: DLIMP has a unit root
Exogenous: Constant
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 900858 0.0004
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{DLIMP)
Method: Least Squares
Date: 11/18/23 Time: 15:04
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Wariable Coefficient Std. Errar t-Statistic Prokb.
DLIMP{-1}) -0.7733938 0157209 -4.900858 0.0000
C 0.0228813 0.023483 1.652804 0.1095
R-squared 0461729 Mean dependentvar 0.01329329
Adjusted R-squared 0442505 S.D. dependentvar 0.168195
S.E. ofregression 0.125584 Akaike info criterion -1.247345
Sum squared resid 0441597 Schwarz criterion -1.153932
Log likelinood 2071017 Hannan-Cuinn criter. -1.217461
F-statistic 2401841 Durbin-Watson stat 1.865295
Prob(F-statistic) 0.000036
Mull Hypothesis: DLIMP has a unit root
Exogenous: None
Lag Length: O (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4 520609 0.0001
Test critical values: 1% lewvel -2.644302
5% lavel -1.952473
10% level -1.610211
*Mackinnon (1996) one-sided p-valueas.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DOLIMP)
Method: Least Squares
Date: 11M8/22 Time: 15:06
Sample (adjusted): 1992 2021
Included observations: 20 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
DLIMP{-1) -0. 717025 0.158613 -4 520609 0.0001
R-squared 0409214 Mean dependent var 0.013839
Adjusted R-squared 0.409214 S.D. dependentvar 0.168195
S.E. of regression 0129279 Akaike info criterion -1.220919
Sum squared resid 0.484680 Schwarz criterion =1 AT4213
Log likelinood 19.31379 Hannan-Quinn criter. -1.205977

Durbin-Watson stat 1.812835
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Mull Hypothesis: LIMP has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -1.861920 0.6497
Test critical values: 1% level -4.284580
5% level -3.562882
10% level -3.215267
*Mackliinnon (1996) one-sided p-values.
Residual variance (no correction) 0.019296
HAC corrected variance (Bartlett kernel} 0.041305
Phillips-Perron Test Equation
Crependent Variable: D{LIMP)
Method: Least Squares
Date: 07/08/24 Time: 07:59
Sample (adjusted): 1991 2021
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LIMP{-1}) -0.110137 0.085156 -1.293351 0.2065
c 0.257932 0.182937 1.409956 0.1696
@TREMD({"19907) 0.008160 0.006906 1.181575 0.2473
R-squared 0.056294 Mean dependent var 0.032992
Adjusted R-squared -0.011006 S.D. dependentwvar 0.145366
S.E. of regression 0146164 Akaike info criterion -0.916415
Sum squared resid 0.598186 Schwarz criterion -0.FT77642
Log likelinood 17.20443 Hannan-Quinn criter. -0.871178
F-statistic 0.826702 Durbin-Watson stat 1.208318

Prob(F-statistic) 0.443679

Mull Hypothiesis: LIMP has a unit root
Exogenous: Constant
Bandwidth: 4 (Mewey-West automatic) using Bartlett kerneal

Adj. t-Stat Prob.*
FPhillips-Perron test statistic -0. 747467 0.8198
Test critical values: 1% lewel -3.661661
5% lewvel -2.960411
10% level -2.619160
*Mackinnon (1295) cne-sided p-values.
Residual variance (no correction} 0.020258
HAC corrected variance (Bartlett kerneal) 0029636
Fhillips-FPerron Test Equation
Dependent Variable: D{LIMPF)
Method: Least Squares
Date: O7/08/24 Time: 07:59
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
LIMP({-1} -0.019057 0.0264327 -0.522019 0.5049
- 0.0945086 0120546 0.782984 0.4294
R-squared 0.009345 Mean dependent var 0032992
Adjusted R-squared -0.024816 S.0. dependent var 0145366
S E.ofregression 0.147158 Akaike info criterion -0.932273
Sum squared resid 0.8280132 =Schwarz criterion -0.839757
Log likelihood 16. 45022 Hannan-Qiuinn criter. -0.902115
F-statistic 0.273549 Durbin-WWatson stat 1.287097

Prob(F-statistic) 0.604934
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Mull Hypothesis: LIMP has a unit root
Exogenous: Mone

Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic 0.705907 0.8626
Test critical values: 1% lewvel -2.641672
5% lewel -1.952066
10% level -1.610400
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.020688
HAC corrected variance (Bartlett kernel) 0.040877
Phillips-Perron Test Equation
Dependent Variable: D{LIMP)
Method: Least Squares
Date: 07/08/24 Time: 08:00
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LIMP(-1}) 0.008814 0.007938 1.11037E 0.2757
R-squared -0.011652 Mean dependentvar 0.032992
Adjusted R-squared -0.011652 S.D. dependentvar 0.145366
S.E. of regression 01468210 Akaike info criterion -0.975816
Sum squared resid 0641222 Schwarz criterion -0.929558
Log likelihood 16.12515 Hannan-Ciuinn criter. -0.960737
Durbin-Watson stat 1.201491
Mull Hypothesis: DLIMP has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -4 901455 00023
Test critical values: 1% level -4 296729
5% lewvel -3.568379
10% level -3.2183282
*Mackinnon (1296) one-sided p-values.
Residual variance {(no correction) 0014210
HAC corrected variance (Bartlett kernel) 0.019675
Phillips-Perron Test Equation
Dependent Variable: D({DLIMP)
Method: Least Squares
Date: O7/M08/24 Time: 08:01
Sample (adjusted): 1992 2021
Included cbservations: 20 after adjustments
Variable Coeflicient Std. Errar t-Statistic Prob.
DLIMP(-1) -0.774223 0157897 -4.903331 0.0000
(s 0081897 0.049669 1.648845 01108
@TREMND12207) -0.002610 0002651 -0.9845324 0.3336
R-squared 0480383 Mean dependentwvar 0.013939
Adjusted R-squared 0441393 S.D. dependent var 0158195
S.E. ofregression 0125653 Akaike info criterion -1.215949
Sum squared resid 0426293 Schwarz criterion -1.075829
Log likelinood 21.23923 Hannan-Quinn criter. -1AT1123
F-statistic 12.48069 Durbin-Watson stat 1.920452
Prob(F-statistic) 0000145
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Mull Hypothesis: DLIMP has a unit root
Exogenous: Mone

Bandwidth: 4 (Mewey-West automatic) using Bartlett kernel

Adj. t-Stat Promb.*
Phillips-Perron test statistic -4 678788 0.0000
Test critical values: 1% lewel -2 644302
5% lewel -1.952473
10% level -1.610211
*Mackinnon (1296) one-sided p-values.
Residual variance (no correction} 0.016156
HAC corrected variance (Bartlett kernel) 0.025654
Phillips-Perron Test Equation
Cependent Variable: D{DLIMP)
Method: Least Squares
Date: O7/08/24 Time: 08:02
Sample (adjusted): 1992 2021
Included observations: 20 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DLIMP{-1) -0.717025 0158613 -4 520609 0.0001
R-zsquared 0409214 Mean dependentvar 00129329
Adjusted R-sguared 0409214 S.D. dependentwvar 0168195
S.E. ofregression 0.129279 Akaike info criterion -1.220919
Sum squared resid 0484680 Schwarz criterion -1.1742132
Log likelihood 19.313279 Hannan-Ziuinn criter. -1.205977
Durbin-Watson stat 1.813835
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Mull Hypothesis: LEX has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 395806 0.3741
Test critical values: 1% lewel -4 296729
5% lewel -3.568379
10% level -3.218382
*Mackinnon (1298) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LEX)
Method: Least Squares
Date: 1119423 Time: 07:18
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LEX(-1) -0.175048 0.073064 -2.395806 0.0241
D{LEX(-1)) 0.028299 0.129375 0.6282506 0.5010
C 0.718533 0.267651 2.684592 0.0125
@TREMND(19907) 0.004542 0.003573 1.270924 0.2150
R-squared 0.261977 Mean dependentwvar 0.066315
Adjusted R-squared 0288359 SO dependentwvar 0104232
S.E. of regression 0.087929 Akaike info criterion -1.901018
Sum squared resid 0201017 Schwarz criterion -1.714191
Log likelinood 2251526 Hannan-CQwuinn criter. -1.841250
F-statistic 4916957 Durbin-Watson stat 1.452677
Prob(F-statistic) 0.007 746
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Mull Hypothesis: LEX has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2 299353 01787
Test critical values: 1% level -2.670170
5% level -2.8963972
10% level -2 621007
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LEX)
Method: Least Squares
Date: 1119232 Time: 07:34
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Wariable Coefficient =Std. Error t-Statistic Prob.
LEX{(-1) -0.0999860 0.043473 -2 299353 0.0294
D{LEX{-1)) 0105282 0130141 0.808980 0.4256
C 0.4768707 0190367 2504153 0.1186
R-squared 0.322340 Mean dependentwvar 0.066315
Adjusted R-squared 02721432 S.D. dependentwvar 0104232
S.E. of regression 0.088925 Akaike info criterion -1.907413
Sum squared resid 0.2135068 Schwarz criterion -1.767293
Log likelihood 31.61119 Hannan-Cuinn criter. -1.862587
F-statistic 65.4214868 Durbin-Watson stat 1.478518
Prob(F-statistic) 0.005232
Mull Hypothesis: LEX has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.805056 0.9304
Test critical values: 1% level -2.644302
5% level -1.95247 3
10% level -1.610211
*MacKinnon (1998) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{LEX)
Method: Least Squares
Date: 11112923 Time: 07:29
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Variable Coeflicient Std. Error t-Statistic Frob.
LEX(-1) 0.002380 0.004642 1.805056 0.0s18
DLEX(-1)) 0.313182 0109243 2 866935 0.0078
R-squared 0.164852 Mean dependentvar 0066315
Adjusted R-squared 0135129 S.D. dependentwvar 0104232
S.E. ofregression 0.095934 Akaike info criterion -1. 765237
Sum squared resid 0263092 Schwarz criterion -1.671824
Log likelihood 2847855 Hannan-Qwiinn criter. -1.735353

Durbin-Watson stat 1.602577
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Mull Hypothesis: DLEX has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.3658881 0.0759
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728
*MackKinnon (1296) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D(DLEX)
Method: Least Squares
Date: 11M19/23 Time: 07:43
Sample (adjusted): 1993 2021
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Frob.
DLEX{-1) -0.665447 0197704 -3.265881 0.0025
D{DLEX{-1)) 0.096410 0.133959 0719697 0.4784
- 0.091241 0.053940 1.691514 0.1032
@TREMD{™19907) -0.002848 0.002474 -1.151267 0.2605
R-squared 0.220344 Mean dependent var -0.003584
Adjusted R-squared 0238785 S.D. dependentvar 0109185
S.E. of regression 0.095261 Akaike info criterion -1. 736944
Sum squared resid 0226868 Schwarz criterion -1.548351
Log likelinood 2918568 Hannan-CQuinn criter. -1.67F879
F-statistic 3927773 Durbin-Watson stat 1.837428
FProb(F-statistic) 0.0193995
Mull Hypothesis: DLEX has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)
t-Statistic Frob.*
Augmented Dickey-Fuller test statistic -2.179107 0.0317
Test critical values: 1% level -3.679322
5% level -2 967767
10% level -2.622989
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DLEX)
Method: Least Squares
Date: 1119423 Time: 07:49
Sample (adjusted): 1993 2021
Included observations: 29 after adjustments
ariable Coefficient Std. Error t-Statistic Prob.
DLEX{-1) -0.558965 0.175824 -3.179107 0.0038
D(DLEX(-1)) 0.037194 0124463 0.298840 0. 7674
C 0.034392 0.021844 1.674466 01275
R-squared 0284311 Mean dependentvar -0.003584
Adjusted R-squared 0.229258 S.D. dependentwvar 0.109185
S.E. ofregression 0.095856 Akaike info criterion -1.754250
Sum squared resid 0.238896 Schwarz criterion -1.612806
Log likelinood 28.43662 Hannan-Quinn criter. -1.709951
F-statistic 5.164315 Durbin-Watson stat 1.953794
FProb(F-statistic) 0.012925
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Mull Hypothesis: DLEX has a unit root
Exogenous: Mone
Lag Length: 1 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2 702120 0.0087
Test critical values: 1% level -2.647120

5% level -1.952910

10% level -1.610011

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

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

Method: Least Squares

Date: 1118423 Time: 07:52

Sample (adjusted): 1983 2021

Included observations: 29 after adjustments

‘ariable Coeflicient Std. Error t-Statistic Fraob.
DLEX(-1) -0.402381 0.148913 -2.702120 0.0118
D{DLEX(-1)) -0.013276 0123513 -0.1074490 089152
R-squared 0216074 Mean dependentvar -0.003584
Adjusted R-squared 0187040 S.D. dependentwvar 0109185
S.E. ofregression 0.098446 Akaike info criterion -1.732147
Sum squared resid 0261673 Schwarz criterion -1.637851
Log likelihood 2711613 Hannan-Cuinn criter. -1.702615
Durbin-Watson stat 2100924
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MHull Hypothesis: LEX has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 {(Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perran test statistic -2 104477 0.5233
Test critical values: 1% lewvel -4 284580
5% level -2.562882
10% level -3. 215267
*Macklinnon (1996) one-sided p-values.
Residual variance (no correction) 00659456
HAC corrected variance (Bartlett kernel) 0066494
Phillips-Perron Test Equation
Dependent Variable: D{LEX)
Method: Least Squares
Date: OF/08/24 Time: 0817
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LEX({-1) -0. 270656 0128266 2110114 0.0439
= 0670882 0.303223 2212509 0.0353
@ TREMD{19907) 0.025682 0.0132211 1.944029 0.0620
R-squared 0137285 Mean dependent var 0071876
Adjusted R-squared 0075663 S.D. dependent var 0283171
S.E. of regression 0272247 Akaike info criterion 0.327555
Sum sqguared resid 2075323 Schwarz criterion 0. 4656328
Log likelihnood -2.0F77106 Hannan-Cwuinn criter. 0.32727a9z2
F-statistic 2227845 Curbin-Watson stat 20075323
Prob({F-statistic) 0.126515
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FMull Hypothesis: LEX has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -0. 729450 0.8246
Test critical values: 1% lewvel -2.661661
5% level -2.950411
10% lewvel -2.619160
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction} 0075982
HAC corrected variance (Bartlett kernel) 0065621
Phillips-Perron Test Equation
Dependent Variable: D{LEX)
Method: Least Squares
Crate: O7/08/24 Time: 08:18
Sample (adjusted): 1991 2021
Included observations: 31 after adjustments
wWariable Coefcient Std. Error t-Statistic Frob.
LEX({-1) -0.043656 0.055555 -0.785674 04384
L8 0.234772 0.213558 1.099337 02807
R-squared 0020842 Mean dependent var 0071876
Adjusted R-squared 0012922 =S.D. dependent var 0283171
S.E. of regression 0.284995 Akaike info criterion 0.289548
Sum squared resid 2. 355436 Schwarz criterion 0482163
Log likelihnood -4 039545 Hannan-Cwinn criter. 0. 419306
F-statistic 0617284 Durbin-Watson stat 2227531
Probo(F-statistic) 0.4328431
Mull Hypothesis: LEX has a unit root
Exogenous: Maone
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.291582 0.9468
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
*MackKinnon (1996) one-sided p-values.
Residual variance (no correction) 0079148
HAC corrected variance (Bartlett kernel) 0068213
Phillips-Perron Test Equation
Dependent Variable: D({LEX)
Method: Least Squares
Date: 07/08/24 Time: 08:20
Sample (adjusted): 1991 2021
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Fraob.
LEX({(-1) 0.015648 0.0132364 1.170891 0.2509
R-squared -0.0198963 Mean dependent var 0071876
Adjusted R-squared -0.019962 S.D. dependentwvar 0.283171
S.E. of regression 0.285982 Akaike info criterion 0.265961
Sum sguared resid 2453596 Schwarz criterion 0412218
Log likelinood -4 672293 Hannan-Cuinn criter. 0.381040

Durbin-Watson stat 2. 269263
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MNull Hypothesis: DLEX has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat ProbD.*
Phillips-Perron test statistic -5.937055 0.0002
Test critical values: 1% level -4 296729
5% level -3.5868379
10% level -3.218382
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction) 0.0028180
HAC corrected variance (Bartlett kernel) 0.009880
Phillips-Perron Test Equation
Dependent Variable: DMDLEX)
Method: Least Squares
Date: 07/08/24 Time: 08:19
Sample (adjusted): 1992 2021
Included observations: 20 after adjustments
Variable Coefliicient Std. Error t-Statistic Fraob.
DLEX(-1) -0. 776550 0126236 -6.151590 0.0000
c 0.085867 0.047295 1.815571 0.02806
@TREMD{19907) -0.002381 0.002279 -1.0445645 0.3055
R-squared 0.610092 Mean dependent var -0.022017
Adjusted R-squared 0.581217 S.D. dependent var 0147318
S.E. of regression 0.095335 Akaike info criterion -1. 768207
Sum squared resid 0.245395 Schwarz criterion -1.628087
Log likelinood 29 52310 Hannan-CQuinn criter. -1.723381
F-statistic 2112416 Durbin-Watson stat 1.555187
Prob(F-statistic) 0.000003
Mull Hypothesis: DLEX has a unit root
Exogenous: Constant
Bandwidth: 1 (Used-specified) using Bartlett kernel
Adj. t-Stat Prob.*
Phillips-Perron test statistic -6. 150060 0.0000
Test critical values: 1% level 2670170
5% lewvel -2.963972
10% level -2 621007
*Mackinnon (19965) one-sided p-values.
Residual variance (no correction) 0.008510
HAC corrected variance (Bartlett kernel) 0.010150
Phillips-FPerron Test Equation
Crependent Variable: D{DLEX)
Method: Least Squares
Date: OF/08/24 Time: 08:20
Sample (adjusted). 1992 2021
Included observations: 20 after adjustments
Variable Coeflicient Std. Error t-Statistic Prob.
DLEX({-1) -0.714458 0.111548 -6.404943 0.0000
C 0.041092 0.020026 2051984 0.0496
R-squared 0.584240 Mean dependent var -0.022017
Adjusted R-squared 0578852 SO dependentwvar 0147318
S.E. of regression 0.095490 Akaike info criterion -1.795251
Sum squared resid 0.255313 Schwarz criterion -1.701838
Log likelinood 2892876 Hannan-Cuinn criter. -1. 765367
F-statistic 41.02329 Durbin-Watson stat 1.589267

Prob(F-statistic) 0.000001
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Mull Hypothesis: DLEX has a unit root
Exogenous: Mone
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -5.658939 0.0000
Test critical values: 1% lewvel -2.544302
5% level -1.952473
10% level -1.610211
*Mackinnon (1996) one-sided p-values.
Residual variance (no correction} 0.009790
HAC corrected variance (Bartlett kermnel) 0011596
Phillips-Perron Test Equation
Dependent WVariable: D{DLEX)
Method: Least Squares
Crate: O7/M08/24 Time: 08:21
Sample (adjusted): 1992 2021
Included observations: 30 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob.
DLEX{(-1) -0.501835 0. 102246 -5.880404 00000
R-squared 0.533337 Mean dependent var -0.022017
Adjusted R-squared 0523337 S.D. dependent var 01473218
S.E. of regression 0100637 Akaike info criterion -1. 721825
Sum squared resid 0293707 Schwarz criterion -1.6¥5119
Log likelihnood 25 82738 Hannan-Quinn criter. -1. 706883

Durbin-\Watson stat 1.575962
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