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Abstract:

This study aims to measure and test the relationship between exchange
rate volatility and the trade balance in Algeria over the period 2000-2022. The
study found that there is an inverse relationship between the official exchange
rate and the coverage ratio of exports to imports using a simple linear
regression model. However, using the autoregressive distributed lag model
(ARDL) applied to annual time series for the determinants of exchange rate,
namely the official exchange rate, oil price, GDP growth rate, inflation rate,
and deposit interest rates, to study their relationship with an annual time series
representing the trade balance, the study concluded that there is a long-term
equilibrium relationship between the determinants of exchange rate and the
trade balance, and that there is a relationship between some of the
independent variables (oil price and inflation rate) and the dependent variable

(trade balance) in the short term.

Key words: Exchange rate, trade balance, simple linear regression

model, autoregressive distributed lag model.
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Dependent Variable: LRXY
Method: Least Squares
Date: 10/07/23 Time: 06:55
Sample: 2000 2022
Included observations: 23

Variable Coefficient Std. Error t-Statistic Prob.

C 6.474809 1.093296 5.922284 0.0000

LTCH -1.386825 0.243983  -5.684100 0.0000

R-squared 0.606070 Mean dependent var 0.269177

Adjusted R-squared 0.587312 S.D.dependentvar 0.433496

S.E. of regression 0.278481 Akaike info criterion 0.364010

Sum squared resid 1.628589 Schwarz criterion 0.462749

Log likelihood -2.186114 Hannan-Quinn criter. 0.388842

F-statistic 32.30899 Durbin-Watson stat 0.546480
Prob(F-statistic) 0.000012
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Series: Residuals
Sample 2000 2022
Obzervations 23

Mean -1.6Be-15
Median 0.002349
Maximum 0.423324
Minimum 40.478368
Std. Dev. 0.272079
Skewness  -0.02104g
Kurtosis 2.012031
largue-Bera  0.937111
Probability  0.625806
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 1.206658 Prob. F(1,21) 0.2844
Obs*R-squared 1.249767 Prob. Chi-Square(1) 0.2636
Scaled explained SS 0.527200 Prob. Chi-Square(1) 0.4678

Test Equation:

Dependent Variable: RESID"2
Method: Least Squares

Date: 10/09/23 Time: 17:33
Sample: 2000 2022

Included observations: 23

Variable Coefficient Std. Error t-Statistic Prob.

C -0.241385 0.284606 -0.848136 0.4059

LTCH 0.069768 0.063514 1.098480 0.2844

R-squared 0.054338 Mean dependent var 0.070808

Adjusted R-squared 0.009306 S.D.dependentvar 0.072834

S.E. of regression 0.072494 Akaike info criterion -2.327681

Sum squared resid 0.110363 Schwarzcriterion -2.228942

Log likelihood 28.76833 Hannan-Quinn criter. -2.302848

F-statistic 1.206658 Durbin-Watson stat 1.244590
Prob(F-statistic) 0.284430

Eviews12 maby olr 2 e slazsV oslae] & 1 jaall

i fstatistic Al Jus e ot Lo gdl Joo clas V) caias OF i Jodl I 0
05 e ST 29 0.2844

185



@Jleﬂ\ G aad) UJG Lﬁ)ﬁ\j@l\ Jal) (B e jrw clalas JSY a,.u.ulﬁ ;\,,\S:\m zuunbé Gl Saadl)

ra

slasY1 w3 Ly et 3.2
slasY1 g @MU By jlast it 1(15.3)03) Jgud!
Breusch - Godfrey Serial Correlation LM

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 8.591316 Prob. F(2,19) 0.0022
Obs*R-squared 10.92238 Prob. Chi-Square(2) 0.0042

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 10/09/23 Time:17:34

Sample: 2000 2022

Included observations: 23

Presample missing value lagged residuals setto zero.

Variable Coefficient Std. Error t-Statistic Prob.
C -0.843582 0.975495 -0.864773 0.3980
LTCH 0.191320 0.218660 0.874966 0.3925
RESID(-1) 0.787765 0.226531 3.477512 0.0025
RESID(-2) -0.058201 0.270047 -0.215523 0.8317
R-squared 0.474886 Mean dependent var -1.68E-15
Adjusted R-squared 0.391973 S.D.dependentvar 0.272079
S.E. of regression 0.212156 Akaike info criterion -0.106217
Sum squared resid 0.855195 Schwarz criterion 0.091260
Log likelihood 5.221498 Hannan-Quinn criter. -0.056552
F-statistic 5.727544 Durbin-Watson stat 1.848198

Prob(F-statistic) 0.005754
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correlogram —Q-statistique ylss1 :(22.3) o3, |3

Date-10/07/23 Time:07:28
Sample: 2000 2022
Included observations: 23
Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob

|

|

O 00 N o O & LW PN P

0624 0.624 10.174 0.001
0.285 -0.170 12401 0.002
0.178 0.128 13.312 0.004
0.105 -0.057 13.649 0.009
0.107 0.109 14.017 0.016
-0.006 -0.210 14.018 0.029
-0.151 -0.085 14.836 0.038
-0.319 -0.291 18.735 0.016
-0.431 -0.135 26.354 0.002
-0.319 0.067 30.846 0.001
11 -0.224 -0.047 33.259 0.000
|12 0271 -0.161 37.098 0.000
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ARMA Maximum Likelihood

Dependent Variable: LRXY

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 10/07/23 Time: 07:53

Sample: 2000 2022

Included observations: 23

Convergence achieved after 17 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 6.307259 2.376974 2.653483 0.0157
LTCH -1.331315 0.528304 -2.519980 0.0208
AR(1) 0.744452 0.271959 2.737373 0.0131
SIGMASQ 0.035615 0.011320 3.146195 0.0053
R-squared 0.801864 Mean dependent var 0.269177
Adjusted R-squared 0.770579 S.D.dependentvar 0.433496
S.E. of regression 0.207635 Akaike info criterion -0.114169
Sum squared resid 0.819137 Schwarzcriterion 0.083309
Log likelihood 5.312940 Hannan-Quinn criter. -0.064504
F-statistic 25.63121 Durbin-Watson stat 1.706171
Prob(F-statistic) 0.000001
Inverted AR Roots 74
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Eenes: Residuals
Sample 2000 2022
Cbeervations 23

Mean -0.0150%6

hedian 0044501
hAaxinmim 0.42445E
hAininmsm 0416475
Erd. Dev, 0152341
Ehewnesz 0.231867
‘I . - R —

-ﬂE 04 03 -02

B3 s oo =) (D

largue-Bera  0.228457
Probability 0.552347
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 0.298483 Prob. F(1,21) 0.5906
Obs*R-squared 0.322328 Prob. Chi-Square(1) 0.5702
Scaled explained SS 0.196043 Prob. Chi-Square(1) 0.6579
Test Equation:
Dependent Variable: RESID”2
Method: Least Squares
Date: 10/07/23 Time: 08:26
Sample: 2000 2022
Included observations: 23
Variable Coefficient Std. Error t-Statistic Prob.
C -0.070219 0.193988 -0.361973 0.7210

LTCH 0.023651 0.043291 0.546336 0.5906
R-squared 0.014014 Mean dependent var 0.035615
Adjusted R-squared -0.032937 S.D.dependent var 0.048618
S.E. of regression 0.049412 Akaike info criterion -3.094297
Sum squared resid 0.051273 Schwarz criterion -2.995559
Log likelihood 37.58442 Hannan-Quinn criter. -3.069465
F-statistic 0.298483 Durbin-Watson stat 2.256049
Prob(F-statistic) 0.590593
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Tisell QI By 1S souis 1(243) o3y S
correlogram —Q-statistique
Date: 10/07/23 Time: 0829

Sample: 2000 2022
Q-statistic probabilites adjusted for 1 ARMA term

Autocorrelation Partial Correlation AC PAC Q-Stat Prob*
i ' ' ! 1 0.096 0.096 0.2433
I I I I 2 0108 -0.118 05621 0.453
I I I I 3 -0102 -0.081 08626 0.650
| I I I 4 -0.085 -0.081 1.0790 0.782
I = I = 5 0200 0203 23629 0669
! 1 I T | ' & 0054 -0013 24618 0.782
i i ) | 7 0029 0.058 24927 0.869
' I I ' 8 -0182 -0.179 37676 0.806
I I I I 9 0365 -0.310 92306 0.323
I = | I I I 10 -0.114 -0.151 98006 0367
i i I I m 11 0168 0122 11158 0.345
| i [ s Y 12 -0.098 -0.263 11661 0.390

EVIeWS12 mby ol e slozeVU oslasl ¢ 1yl

correlogram Residuals Squared:(25.3) 43, JSad!

Date+-10/07/23 Time: 08:30
Sample: 2000 2022
Included observations: 23
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.128 -0.128 0.4272 0.513
-0.196 -0.216 1.4771 0.478
-0.118 -0.188 1.8774 0.598
0.018 -0.085 1.8874 0.756
-0.112 -0.212 2.2917 0.807
0.206 0.119 3.7257 0.714
-0.130 -0.176 4.3319 0.741
-0.060 -0.092 4.4677 0.813
-0.034 -0.107 4.5154 0.874
-0.099 -0.272 4.9492 0.895
-0.083 -0.238 5.2807 0.917
12 0377 0.146 12.706 0.391

=
QOONOOAODMWNE

=
=

...l.l..l..l..._..l..l...l..l.

Illlll'l_lll

EVIEWS12 mily wlrpz e slaxeVU oslis] & )
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! Obben, ] The Demand For Money in Brunei. Asian Economic Journa , 02 (12), .
(1998). 109-121.
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o ST(PP) JlasY st 2l acdlly (ADF) etV el dilbll a0d)l colsT13) samg) i
2 (PP)s (ADF) (gl of () gLyl jud L0.05 ays Symn L A ) 20 dl) aallal) (3
G?\:J P L}\jl\ JJ.L%-\ 42(0\.2.-\3 ol d> Oab (ol U co\.é-b ol > ) c,,a Oz Legl >

o)l

(PP) 3 (ADF) Jloazab i) Judld) Gyl nal jlis-l il ezgy :(183) o3y Jgur

None Intercept Tend and gisadl g o
(6 Fiesa intercept XY
Jalsil) Jeatiay) Lguadl z) | Jlaiay) Lguaall ) | Jlaiay) Lsawadiz) | @AY Saaa) | JEAY)

0.1231 | -1.49538 | 0.4780 |-1.57502 | 0.5330 -2.07015 | Level
(D1 0.0000 | -4.84964 | 0.0013 |-4.73193 | 0.0074 -4.61821 | 1stdfference

XY

0.0984 | 2.973018 | 0.0994 | 1.779331 | 0.9600 | -0.70336 | Level
(D1 [0.0111 |-2.63568 | 0.0361 |-3.17557 | 0.0120 | -4.37848 | istdfference | 'CH

0.4920 | -0.48998 | 0.0996 | -2.64831 | 0.0544 | -3.50990 | Level
(D1 [0.0002 |-4.33071 | 0.0030 | -4.36545 | 0.0388 | -3.83236 | Lst dfference

INF

0.2454 | -1.07650 | 0.0278 | -3.29242 | 0.0127 | -4.32285 | Level
(D1 [0.0000 |-7.57603 | 0.0000 |-7.38409 | 0.0000 | -7.19156 | istdfterence | RP! | ADF

0.6146 | -0.16680 | 0.3273 | -1.89737 | 0.6249 -1.89114 | Level
(D1 0.0001 | -4.40958 | 0.0027 | -4.38702 | 0.0135 -4.31796 | 1stdfference oP

0.0688 | -1.80101 | 0.6585 |-1.19271 | 0.5890 -1.96178 | Level

(D1 [0.0001 |-4.38326 | 0.0017 | -4.60572 | 0.0091 | -4.51583 | istdfference | IR
0.1231 | -1.49538 | 0.4780 |-1.57502 | 0.5330 | -2.07015 | Level
(D1 [0.0000 |-4.85135 | 0.0012 | -4.74274 | 0.0073 | -4.62613 | Lstdfference | XV

" Gujarati, D. Basic Econometrics , McGraw-Hill New York, 2003, p2021.
¢ aalas¥l plall 3550 ald) ¢ 2015 = 1977 @:ﬂ\ SbaBYl § goll jllSdo b L (o) B cls () Y W 2
26 imin (03N 01 sua (05w
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0.9984 | 2.973018 | 0.9993 | 1.736943 | 0.9811 -0.39318 | Level

(D1 [0.0141 |-2.53390 | 0.0400 |-3.12431 | 0.0002 | -6.34109 | istdfference | | CH
0.7004 | 0.088224 | 0.0581 | -2.92899 | 0.0685 | -3.46452 | Level

(D1 "5.0000 |-7.24725 | 0.0000 | -8.60578 | 0.0000 | -10.1441 | istdfference | 'NF
0.0901 |-1.66297 | 0.0299 | -3.25760 | 0.0133 | -4.30026 | Level

(D1 [0.0000 |-8.13218 | 0.0000 | -7.91504 | 0.0000 | -7.68023 | ist diference EP'
0.6501 | -0.06479 | 0.3330 | -1.88413 | 0.5001 | -1.95965 | Level

(D1 00001 | -4.41676 | 0.0025 | -4.42385 | 0.0110 | -4.42240 | istdfference | OF
0.0663 | -1.81917 | 0.6613 | -1.18609 | 0.5436 | -2.04971 | Level

(D1 [0.0001 |-4.38326 | 0.0017 |-4.60581 | 0.0091 |-4.51572 | istdfference | TIR

PP

(Eviews12) ~b; olr 2 Jo slaeWU sslis] & 1 j0al)
tk b gzl S oMol Joudl (3 Lenatiy Al bl by Byl jlas) o)) e

2 (PP) 3 (ADF) ()l agla) 0Y (ssnedl 3 8t né bl (S0 i)l Lol 7 -
¢ LoV ao )l e DBy ) JUsly sk UL o (3 cigsine
oV G 3 Bt Joddl 8701 s LoV wlgd) ai ey Aol bl ddlee dm -
i oo ST (PP)s (ADF) (ols) aflaxy aillll ol 08 il byt o s
100 i Moy B 5Ll (3 Wb asslsh) 2o A
oW ampal) e aalSlae g8 ULy SV Gl e 3ane XY (glndl O o)) el 2l —
‘(D1
Byl pr WlalSe b JWLs JsY1 G e s TCH oY) pall jav lowgdd dnl) 2l —

((Dg LY
(D Jo¥ iyl e dlelSaa <o s JoY Gl die 5t INF vt o¥aal dinl) 2l -

o e g ULy IV BN ke A OP il jland gsindl lowgiall )l adld) -
JOIRTNEEINY
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Test Bound sgud jlest s il :(19.3) o3y Jgudr!

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic: n=1000
F-statistic 6.777970 10% 2.08 3
Kk 5 5% 2.39 3.38
2.5% 2.7 3.73
1% 3.06 4.15
Finite Sample:
Actual Sample Size 21 n=35
10% 2.331 3.417
5% 2.804 4.013
1% 3.9 5.419
Finite Sample:
n=30
10% 2.407 3.517
5% 291 4.193
1% 4.134 5.761

(EVIeWS12) el bz e slaeVU oslie] & 1 jall
islaxl o ST 29 6777970 (sols wpnd! f-statistic of L= Joudk) I 0
A ) iy pdall B 235 AL ads (3 0D ias ssis e 4,193 55l S Boundl g
) ) il Sl e s sl Y1 3 BV sy sm L Akl
ARDL z34 39 sl Jol& jlast -

A NSy colprdl o Jeshall bl & Al BN sy ok el SN sl b 58

39y Sl sgmgd by G 2l g BN OF 3 eang Ll sall (3 Ol B ado
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RNV S T RS PRINRE

MEY 36 ety Bound Test sl Lzl skl 2001 21 Shin 5 Pesaran  jsb 3,

¢~ Distributed Long Model sl sy <l ~3ls Autoregressive Model 3
o sty 87 Lgilanly AJUR) &y penddl) ol 1By Lgad clas] (3 A1 Aol oda (3 ditegll ALl) 065
3l (3 b adlly bshdl Y1 (3 B SbsS ui e Jsadt ardl plasae) g cz;ﬁ

63 G ST 358 aliuanl deld Aulys I 3 S BWYI e ddl jlanl SLUE Tl bk Olad gl !
imio 2020 sl S Toadh A0S ey 2l ale ((2018-2000) 5 I3 (ardl) dejght duedt i goed
337

* Pesaran, h., Smith, R. J., & Shin, Y. Bounds Testing Approaches to the Analysis of Level

Relationships. Journal of Applied Econometrics, Vol. 16, No. 3, Germany, 2001.P 289-
326.
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ardl z34 pui o 1(20.3) 3y Joud!

Dependent Variable: XY
Method: ARDL
Date: 10/04/23 Time: 14:04
Sample (adjusted): 2002 2022
Included observations: 21 after adjustments
Maximum dependent lags: 2 (Automatic selection)
'Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic): TCH INF RPIB OP TIR
Fixed regressors: C
Number of models evalulated: 486
Selected Model: ARDL(2, 0, 2,2, 2,1)
\Variable Coefficient ~ Std. Error t-Statistic Prob.*
XY(-1) 0.214000 0.357282 0.598966 0.5711
XY(-2) 0.635095 0.217334 2.922215 0.0266
TCH 449.2554 173.3325 2.591871 0.0411
INF -1164.729  452.1204 -2.576147 0.0420
INF(-1) -2040.505 518.2501 -3.937298 0.0076
INF(-2) -911.7966  797.6607 -1.143088 0.2966
RPIB -165.2037  338.0692 -0.488668 0.6424
RPIB(-1) 2629.110 502.1583 5.235620 0.0019
RPIB(-2) 1728.357 664.8553 2.599599 0.0407
OP 709.4316 55.93569 12.68299 0.0000
OP(-1) -296.0804  192.2721 -1.539903 0.1745
OP(-2) -215.2746  174.3351 -1.234832 0.2631
TIR 242.3590 826.6831 0.293170 0.7793
TIR(-1) 840.0350 876.5653 0.958326 0.3749
C -56012.95 25629.88 -2.185455 0.0715
R-squared 0.993958 Mean dependent var 8762.190
)Adjusted R-squared 0.979859 S.D. dependent var 16732.03
S.E. of regression 2374577 Akaike info criterion 18.55883
Sum squared resid 33831683 Schwarz criterion 19.30492
Log likelihood -179.8678 Hannan-Quinn criter. 18.72075
F-statistic 70.50093 Durbin-Watson stat 3.143782
Prob(F-statistic) 0.000018
*Note: p-values and any subsequent tests do not account for model

selection.

(Eviews12) mb; olr 2 Jo sbaeWU oslis] & 1 j0al)

Zised) 839l s Y Aslal aslas V) Sl V) s of LS Jeud Y

o 099 s 390l OF o 529 0.99 (g5ley ) R-sQUAred il Jolas s o 3,050
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o 8l Sl padly ) ) G BV OF el A LS e g)londl Ol ey (3 BLo L) ol
.0.000018 (s5luss %1 o w2 157 IV (s5tms s Prob (F -Statistic) apms o) o a8

23 @3 Ll an @ o ol o ke e %01 U
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IARDL Error Correction Regression
Dependent Variable: D(XY)

Selected Model: ARDL(2, 0, 2, 2, 2, 1)
Case 2: Restricted Constant and No Trend
Date: 10/04/23 Time: 14:08

Sample: 2000 2022

Included observations: 21

ECM Regression
Case 2: Restricted Constant and No Trend

\Variable Coefficient ~ Std. Error t-Statistic Prob.
D(XY(-1)) -0.635095 0.130124 -4.880691 0.0028
D(INF) -1164.729  211.6990 -5.501814 0.0015
D(INF(-1)) 911.7966 265.1055 3.439373 0.0138
D(RPIB) -165.2037  191.3063 -0.863556 0.4210
D(RPIB(-1)) -1728.357  352.1538 -4.907960 0.0027
D(OP) 709.4316 28.93576 2451747 0.0000
D(OP(-1)) 215.2746 77.11893 2.791462 0.0315
D(TIR) 242.3590 374.8676 0.646519 0.5419
CointEq(-1)* -0.150905 0.015491 -9.741231 0.0001
R-squared 0.986573 Mean dependent var -353.3333
)Adjusted R-squared 0.977622 S.D. dependent var 11224.36
S.E. of regression 1679.079 Akaike info criterion 17.98741
Sum squared resid 33831683 Schwarz criterion 18.43506
Log likelihood -179.8678 Hannan-Quinn criter. 18.08456
Durbin-Watson stat 3.143782

* p-value incompatible with t-Bounds distribution.

(Eviews12) ~b; olr 2 Jo slaeWU oslas] & 1 j0al)
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XY = —373087.47 + (2992.16)TCH + ( 27897.29)RPIB
+ (1317.60)0P — (27366.92)INF + (7205.06)TIR

gb Lo s el Uslakl M= o
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Breusch-Godfrey Serial Correlation LM Test:

Null hypothesis: No serial correlation at up to 2 lags

F-statistic 2.911609 Prob. F(2,4) 0.1658
Obs*R-squared 12.44883 Prob. Chi-Square(2) 0.0020
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

Null hypothesis: Homoskedasticity

F-statistic 1.243510 Prob. F(14,6) 0.4170
Obs*R-squared 15.61749 Prob. Chi-Square(14) 0.3373
Scaled explained SS 1.730888 Prob. Chi-Square(14) 1.0000
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Series: Residuals
6 Sample 2002 2022
Observations 21

5
Mean 7.58e-12
4 Median 75.33519
Maximum 2670.944
3 Minimum  -3339.971
Std. Dev. 1300.609
2 Skewness  -0.333594

Kurtosis 3.715338

1
. . Jarque-Bera 0.837244
0 Probability 0.657953
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Null Hypothesis: D(XY) has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

Null Hypothesis: D(XY) has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.618215 0.0074 Augmented Dickey-Fuller test statistic -4.731939 0.0013
Test critical values: 1% level -4.467895 Test critical values: 1% level -3.788030
5% level -3.644963 5% level -3.012363
10% level -3.261452 10% level -2.646119
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(XY,2) Dependent Variable: D(XY,2)
Method: Least Squares Method: Least Squares
Date: 10/12/23 Time: 01:38 Date: 10/12/23 Time: 01:36
Sample (adjusted). 2002 2022 Sample (adjusted): 2002 2022
Included observations: 21 after adjustments Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
D(XY(-1)) -1.082081 0.234307 -4618215 0.0002 D(XY(-1)) -1.080108 0.228259  -4.731939 0.0001
c 796.2789  5704.084  0.139598  0.8905 c 3980221 2508114 -0.158694 08756
@TREND("20007) -99.61680 4246280 -0.234598 0.8172
R-squared 0.540966 Mean dependentvar 204.5238
R-squared 0.542365 IMean dependentvar 204.5238 Adjusted R-squared 0.516806 S.D. dependent var 16513.37
Adjusted R-squared 0491517  S.D. dependentvar 16513.37 SE. of regression 11478.80  Akaike info criterion 2162478
S.E. of regression 11775.36  Akaike info criterion 21.71697 Sum squared resid 2 50E+09 Schwarz criterion 21.72426
Sum:squared resid 250809 Schwarzctiterion 2166643 Log likelihood -225.0602 Hannan-Quinn criter.  21.64637
Log likelihood 2250282 Hannan-Quinn criter. 2174935 F_statistic 2939194 Durbin:Watson stat 2017663
F-statistic 10.66633 Durbin-Watson stat 2.020633 ot : 5
Prob(F-statistic’ 0.000145
Prob(F-statistic) 0.000880 ( )
TCH et il ADF it fdud) Sbly dyy) il jlas| o 3 oy ke
Null Hypothesis: D(TCH) has a unit root Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant, Linear Trend Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=4) Lag Length: 0 (Automatic - based on SIC, maxlag=4)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.378484 0.0120 i ¥ ot 5
Testoriicalvalues: 1% lovel 4 467895 Augme.n.ted chkey} Fuller test statistic 2.635685 0.0111
5% level 3 544062 Test critical values: 1% level -2.679735
10% level 3.261452 5% level -1.958088
10% level -1.607830
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TCH,2) Augmented Dickey-Fuller Test Equation
g‘::z."?bhezalggsiﬁfee,%1,4o Dependent Variable: D(TCH,2)
Sample (adjusted): 2002 2022 g:::‘)? 6;‘:;,;?%;:%1. 55
Incl i 121 j : 101
ncluded observations: 21 after adjustments Sample (adjusted): 2002 2022
Variable Coefficient  Std. Error  t-Statistic Prob. Included observations: 21 after adjustments
D(TCH(-1)) -1.013196 0.231403  -4.378484 0.0004 Variable Coefficient Std. Error t-Statistic Prob.
(o] -3.294902 2522171  -1.306376 0.2079
@TREND("20007) 0534770 0212796 2513068  0.0217 D(TCH(-1)) 0541233 0205348 -2635685  0.0159
R-squared 0.516402 Mean dependentvar 0.236938 i
Adjusted R-squared 0.462669 S.D. dependentvar 6.827278 id'st?;zaeg-squared g'gggggg g%azgezszgsp\t/;rar g:ggggg
S.E. ofregression 5.004591 Akaike info criterion 6.190152 J 2 3 Syh p g %
Sum squared resid 4508268 Schwarz criterion 5329370 S.E. ofregressxon_ 5.885497 Akaike mfo_cnt_enon 6.429307
Log likelihood -61.99660 Hannan-Quinn criter. 6.222536 Sum squared resid 692.7815 Schwarz criterion 6.479047
F-statistic 0610498 Durbin-Watson stat 2053410 Log likelihood -66.50773 Hannan-Quinn criter. 6.440102
Prob(F-statistic) 0.001447 Durbin-Watson stat 2.053376
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Null Hypothesis: D(OP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

Null Hypothesis: D(OP) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.* t-Statistic

Augmented Dickey-Fuller test statistic -4.387020 0.0027 Elliot-Rothenberg-Stock DF-GLS test statistic -4.467313
Test critical values: 1% level -3.788030 Test critical values: 1% level -2.679735
5% level -3.012363 5% level -1.958088

1006 tevel 2540119 10% level -1.607830

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OP,2)

Method: Least Squares

Date: 10/12/23 Time: 01:41

Sample (adjusted): 2002 2022

Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(OP(-1)) -1.003487 0.228740  -4.387020 0.0003
C 2.824522 4.482906 0.630065 0.5362
R-squared 0.503215 Mean dependentvar 0.426667
Adjusted R-squared 0.477069 S.D. dependentvar 28.19646
S.E. ofregression 20.38999 Akaike info criterion 8.958358
Sum squared resid 7899.281 Schwarz criterion 9.057836
Log likelihood -92.06276 Hannan-Quinn criter. 8.979947
F-statistic 19.24594 Durbin-Watson stat 2.003729

Prob(F-statistic) 0.000317

*MacKinnon (1996)

DF-GLS Test Equation on GLS Detrended Residuals
Dependent Variable: D(GLSRESID)

Method: Least Squares

Date: 11/26/23 Time: 18:38

Sample (adjusted): 2002 2022

Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
GLSRESID(-1) -0.997680 0223329 -4.467313 0.0002
R-squared 0.499340 Mean dependentvar 0.426667
Adjusted R-squared 0.499340 S.D. dependentvar 28.19646
S.E. of regression 19.95106 Akaike info criterion 8.870890
Sum squared resid 7960.899 Schwarz criterion 8.920629
Log likelihood -92.14434 Hannan-Quinn criter. 8.881685

Durbin-Watson stat 1.997428

RPIBizsdl dhakeld ADF dnt Judlud) Sbly doyl i jlasl il 2 5 o3y goels

Null Hypothesis: D(RPIB) has a unitroot
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Null Hypothesis: D(RPIB) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

Augmented Dickey-Fuller test statistic -7.191561 0.0000

t-Statistic Prob.*

Test critical values: 1% level -4.467895
5% level -3.644963
10% level -3.261452

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RPIB,2)

Method: Least Squares

Date: 10/12/23 Time: 01:53

Sample (adjusted): 2002 2022

Included observations: 21 after adjustments

Augmented Dickey-Fuller test statistic -7.384098 0.0000

Test critical values: 1% level -3.788030
5% level -3.012363
10% level -2.646119

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

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RPIB,2)

Method: Least Squares

Date: 10/12/23 Time: 01:54

Sample (adjusted): 2002 2022

Included observations: 21 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(RPIB(-1)) -1.482823 0.206189  -7.191561 0.0000
C -0.175717 1273374  -0.137993 0.8918
@TREND("20007) 0.014274 0.094742 0.150656 0.8819
R-squared 0.741910 Mean dependentvar 0.023810
Adjusted R-squared 0.713233 S.D. dependentvar 4.904886
S.E. of regression 2626598 Akaike info criterion 4900819
Sum squared resid 124.1823 Schwarz criterion 5.050037
Log likelihood -48.45860 Hannan-Quinn criter. 4933203
F-statistic 2587151 Durbin-Watson stat 1.998358

Prob(F-statistic) 0.000005

Variable Coefficient Std. Error t-Statistic Prob.

D(RPIB(-1)) -1.481497 0.200633  -7.384098 0.0000

C -0.004409 0.558248  -0.007899 0.9938
R-squared 0.741584 Mean dependentvar 0.023810
Adjusted R-squared 0.727983 S.D. dependentvar 4904886
S.E. of regression 2.558154 Akaike info criterion 4.806841
Sum squared resid 124.3389 Schwarz criterion 4906320
Log likelihood -48.47184 Hannan-Quinn criter. 4.828431
F-statistic 5452491 Durbin-Watson stat 1.998991

Prob(F-statistic) 0.000001
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Null Hypothesis: D(TIR) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

Null Hypothesis: D(TIR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.605728 _ 0.0017 Augmented Dickey-Fuller test stalistic -4.515637  0.0091
Test critical values: 1% level -3.788030 Rigi e Lgicvel 24668099
= 5% level -3.644963
5% level 3.012363 10% level 3261452
10% level -2.646119 e S
3 . y
*MacKinnen (1996) ocne-sided p-values. MacKinnor£1990)oneslded pvalues:
. . Augmented Dickey-Fuller Test tion
Augmented Dickey-Fuller Test Equation Lgmente DICA ey _u g atEaualo
: > Dependent Variable: D(TIR,2)
Dependent Variable: D(TIR,2) Method: Least Squares
Method: Least Squares. Date: 11/26/23 Time: 17:45
Date: 11/26/23 Time: 17:42 Sample (adjusted): 2002 2022
Sample (adjusted). 20022022 Included observations: 21 after adjustments
Included observations: 21 after adjustments
i N — Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(TIR(-1)) -1.062847 0.235360 -4515837 0.0003
D(TIR(-1)) -1.056786  0.229450 -4.605728  0.0002 c -0.627769  0.706121 -0.889039  0.3857
C -0.391356 0.318166 -1.230038 0.2337 @TREND("20007) 0.019503 0.051688 0.377312 0.7104
R-squared 0.527513 Mean dependentvar 0.023810 R-squared 0.531220 Mean dependentvar 0.023810
Adjusted R-squared 0.502645 S.D. dependentvar 1.982719 Adjusted R-squared 0.479134 S.D. dependentvar 1.982719
S.E. ofregression 1.398281 Akaike info criterion 3.598757 S.E. ofregression 1.430949 Akaike info criterion 3.686117
Sum squared resid 37.14860 Schwarz criterion 3.698235 Sum squared resid 36.85709 Schwarz criterion 3.835334
Log likelihood -35.78695 Hannan-Quinn criter. 3.620346 Log likelihood -35.70423 Hannan-Quinn criter. 3.718501
F-statistic 21.21273 Durbin-Watson stat 1.999520 F-statistic 10.19879 Durbin-Watson stat 2.003238
Prob(F-statistic) 0.000193 Prob(F-statistic) 0.001093
XYigo ) e PP 201 Judldl Sy dyy) it | b 7 By gels
Null Hypothesis: D(XY) has a unitroot Null Hypoth_esis: D(XY) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant ! _
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel Bandwidth: 2 (Newey-West automatic) using Bartlett kernel
Ad). t-Stat Prob.* Adj.t-Stat  Prop*
Phillips-Perron test statistic -4626134  0.0073 Phillips-Perron test statistic 4742745  0.0012
Test critical values: 1% level -4 467895 Test critical values: 1% level -3.788030
5% level -3.644963 5% level -3.012263
10% level -3.261452 10% level -2.646119
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.19E+08 Residual variance (no correction) 1.19E+08
HAC corrected variance (Bartlett kernel) 1.08E+08 HAC corrected variance (Bartlett kernel) 1.10E+08
Phillips-Perron Test Equation Phillips-Perron Test Equation
Dependent Variable: D(XY,2) Dependent Variable: D(XY,2)
LT e
. £ SErEn Date: 11/26/23 Time: 18:02
sampledadiusted). 20022092 Sample (adjusted): 2002 2022
Included observations: 21 after adjustments Included observations: 21 after adjustments
Yanane Coefident. SHEmx tSENic  Fob Variable Coefficient  Std.Emor  t-Statistc  Prob.
D(Xg‘”) ‘;fgggg; gfg’:ggz ‘31?23233 8:2382 DXY(-1)) -1.080108 0228259 -4731939  0.0001
@TREND("20007) -99.61680  424.6280 -0.234598  0.8172 c -398.0221 2508114  -0.158694  0.8756
R-squared 0.542365 Mean dependentvar 204.5238 R-squared 0.540966 Mean dependentvar 204.5238
Adjusted R-squared 0.491517 S.D. dependentvar 16513.37 Adjusted R-squared 0.516806  S.D. dependentvar 16513.37
S.E. of regression 11775.36 Akaike info criterion 21.71697 S.E. ofregression 11478.80  Akaike info criterion 21.62478
Sum squared resid 2.50E+09 Schwarz criterion 21.86619 Sum squared resid 250E+09  Schwarz criterion 21.72426
Log likelihood -225.0282 Hannan-Quinn criter. 21.74935 Log likelihood -225.0602 Hannan-Quinn criter. 21.64637
F-statistic 10.66633 _ Durbin-Watson stat 2.020633 F-statistic 2239124 Durbin-Watson stat 2.017663
Prob(F-statistic) 0.000880 Prob(F-statistic) 0.000145

235




-

e AMNAl) daild

TCHize 3

Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant

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

Null Hypothesis: D(TCH) has a unitroot
Excgenous: Constant, Linear Trend
Bandwidth: 12 (Newey-West automatic)

Adedd PP i1 Judldt by gl ity il © 8 0By 3oke

using Bartlett kernel

Adj. t-Stat Prob.*
Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.124314 0.0400
Test critical values: 1% level -3.788030 Phillips-Perron test statistic -6.341092 0.0002
5% level -3.012363 Test critical values: 1% level -4.467895
10% level -2.646119 5% level -3.644963
10% level -3.261452
*MacKinnon (1996) one-sided p-values. > N
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 29.00022 7 2 5
: Residual variance (no correction 21.46794
HAC corrected variance (Bartlett kernel) 26.60277 HAC corrected vari;nce (Bartlett l-)<erne|) 2.253375
Phillips-Perron Test Equation Phillips-Perron Test Equation
Dependent Variable: D(TCH,2) Dependent Variable: D(TCH,2)
Method: Least Squares Method: Least Squares
Date: 11/26/23 Time: 18:08 Date: 11/26/23 Time: 18:09
Sample (adjusted): 2002 2022 Sample (adjusted_): 2002 2022 )
Included observations: 21 after adjustments Included observations: 21 after adjustments
Variable Coefficient ~ Std.Error  t-Statistic  Prob. Variablg Coelicent  Sid:Emor  kSmafisic  dhrob
D(TCH(-1) 0704559 0221868 -3.175574  0.0050 DCHE1) 013196 0231403 43784347 010004
c 2243396 1387642 1616696  0.1224 e 22902 2522071 13063467 02019
) ) ) ) @TREND("20007) 0.534770 0.212796 2.513068 0.0217
R-squared 0.346726 Mean dependentvar 0.236938 R
= -squared 0.516402 Mean dependentvar 0.236938
Adjusted R-squared 0.312343  S.D. dependentvar 6.827278 Adjusted R-squared 0.462669 S.D. dependentvar 6.827278
S.E. of regression 5.661526  Akaike info criterion 6.395657 S.E. of regression 5.004591 Akaike info criterion 6.190152
Sum squared resid 609.0047  Schwarz criterion 6.495135 Sum squared resid 4508268 Schwarz criterion 6.339370
Log likelihood -65.15440 Hannan-Quinn criter. 6.417246 Log likelihood -61.99660 Hannan-Quinn criter. 6.222536
F-statistic 10.08427 Durbin-Watson stat 1.975949 F-statistic §.610498  _Durbin-Watson stat 2.053410
Prob(F-statistic) 0.004979 Prob(F-statistic) 0.001447
OPie )t dbaddd PP dot udladl Sty iyl il o) mils 0 9 o3y gela
Null Hypothesis: D(OP) has a unit root
Exogenous: Constant, Linear Trend o i
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel E:;;‘:ﬁ%ztgféfﬁgggf) has a unit root
Adj. t-Stat Prob.~ Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
— — Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.422403 0.0110
Testoticalvalies: A%61eval “4.46¢895 Phillips-Perron test statistic -4.423856  0.0025
5% level -3.644963 5
: Test critical values: 1% level -3.788030
10% level -3.261452 596 level _3.012362
: . 10% level -2.646119
*MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 371.8382
HAC corrected variance (Bartlett kernel) 211.3526 Residual variance (no correction) 376.1562
HAC corrected variance (Bartlett kernel) 263.7238
Phillips-Perron Test Equation
Dependent Variable: D(OP,2) Phillips-Perron Test Equation
Method: Least Squares Dependent Variable: D(OP,2)
Date: 11/26/23 Time: 18:14 Method: Least Squares
Sample (adjusted): 2002 2022 Date: 11/26/23 Time: 18:13
Included observations: 21 after adjustments Sample (adjusted): 2002 2022
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(OP(-1)) -1.012498 0.234485  -4.317964 0.0004
C 6.978710 10.17491 0.685875 0.5015 D(OP(-1)) -1.002487 0228740 -4.387020 0.0003
@TREND("20007) -0.344388 0.753260 -0.457197 0.6530 C 2.824522 4.482906 0.630065 0.5362
R-squared 0.508918 Mean dependentvar 0.426667 R-squared 0.503215 Mean dependentvar 0.426667
Adjusted R-squared 0.454353 S.D. dependentvar 28.19646 Adjusted R-squared 0.477069 S.D. dependentvar 28.19646
S.E. of regression 20.82814  Akaike info criterion 9.042050 S.E. of regression 20.38999 Akaike info criterion 8.958358
Sum squared resid 7808.602 Schwarz criterion. 9.191268 Sum squared resid 7899.281 Schwarz criterion 9.057836
Log likelihood -91.94153 Hannan-Quinn criter. 9.074434 Log likelihood -92.06276 Hannan-Quinn criter. 8.979947
F-statistic §.326880  Durbin-Watson stat 2.013319 F-statistic 19.24594 Durbin-Watson stat 2.003729
Prob(F-statistic) 0.001661 Prob(F-statistic) 0.000317
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Null Hypothesis: D(RPIB) has a unit root

Exogenous: Constant, Linear Trend

Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Null Hypothesis: D(RPIB) has a unit root

Exogenous: Constant
Bandwidth: 3 (Newey-West automatic)

using Bartlett kernel

Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -7.680230 0.0000 Phillips-Perron test statistic -7.915041 0.0000
Test critical values: 1% level -4.467895 Test critical values: 1% level -3.788030
5% level -3.644963 5% level -3.012363
10% level -3.261452 10% level -2.646119
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 5.913442 Residual variance (no correction) 5.920898
HAC corrected variance (Bartlett kernel) 4531401 HAC corrected variance (Bartlett kernel) 4506910
Phillips-Perron Test Equaticn Phillips-Perron Test Equation
Dependent Variable: D(RPIB,2) Dependent Variable: D(RPIB,2)
Method: Least Squares Method: Least Squares
Date: 11/26/23 Time: 18:21 Date: 11/26/23 Time: 18:20
Sample (adjusted): 2002 2022 Sample (adjusted): 2002 2022
Included observations: 21 after adjustments Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
D(RPIB(-1)) -1.482823 0.206189 -7.191561 0.0000 D(RPIB(-1)) -1.481497 0.200633  -7.384098 0.0000
C -0.175717 1.273374 -0.137993 0.8918 C -0.004409 0.558248 -0.007899 0.9938
@TREND("20007) 0.014274 0.094742 0.150656 0.8819
R-squared 0.741584 Mean dependentvar 0.023810
R-squared 0.741910 Mean dependentvar 0.023810 Adjusted R-squared 0727983 S.D. dependentvar 4.904886
Adjusted R-squared 0.713233 S.D. dependentvar 4.904386 S.E. of regression 2558154 Akaike info criterion 4.806841
S.E. of regression 2.626598 Akaike info criterion 4900819 Sum squared resid 124.3389 Schwarz criterion 4.906320
Sum squared resid 124.1823 Schwarz criterion 5.050037 Log likelihood -48.47184 Hannan-Quinn criter. 4828431
Log likelihood -48.45860 Hannan-Quinn criter. 4933203 F-statistic 5452491 Durbin-Watson stat 1.998991
F-statistic 2587151 _ Durbin-Watson stat 1.998358 Prob(F-statistic) 0.000001
Prob(F-statistic) 0.000005
- . - - . . - N 3 »“ -, . £ .'~ . ” -
TRA.,AJJ\ .l PP A.,.AJJ\ &.«M\ Slly dyyl 2ewl ylas! @\.4 11 ) ydﬁ
Null Hypothesis: D(TIR) has a unitroot Null Hypothesis: D(TIR) has a unitroot
Exogenocus: Constant, Linear Trend Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.515728 0.0091 Phillips-Perron test statistic -4.605816 0.0017
Test critical values: 1% level -4.467895 Test critical values: 1% level -3.788030
5% levet -3.644963 5% level -3.012363
0% Tevel 9261452 10% level -2.646119
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 1.755100 = = :
8 Residual variance (no correction) 1.768981
HAC corrected variance (Bartlett kernel) 1.748243 HAC corrected variance (Bartlett kernel) 1758459
Phillips-Perron Test Equation s ¢
Dependent Variable: D(TIR,2) Ph|II|ps—Perron_Test‘Equatlon
Method: Least Squares Depengent Variable: D(TIR,2)
Date: 11/26/23 Time: 17:54 Method: Lbast Squares
Sample (adjusted): 2002 2022 Date: 11/26/_23 Time: 17:53
Included observations: 21 after adjustments Sample (adjusted): 2002 2022
Included observations: 21 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient Std. Error t-Statistic Prob.
D(TIR(-1)) -1.062847 0.235360 -4.515837 0.0003
G -0.627769 0.706121 -0.889039 0.3857 D(TIR(-1)) -1.056786 0.229450 -4.605728 0.0002
@TREND("20007) 0.019503 0.051688 0.377312 0.7104 C -0.391356 0.318166 -1.230038 0.2337
R-squared 0.531220 Mean dependentvar 0.023810 R-squared 0.527513 Mean dependentvar 0.023810
Adjusted R-squared 0.479134 S.D. dependentvar 1.982719 Adjusted R-squared 0.502645 S.D. dependentvar 1.982719
S.E. of regression 1.430949 Akaike info criterion 3.686117 S.E. of regression 1.398281 Akaike info criterion 3.598757
Sum squared resid 36.85709 Schwarz criterion 3.835334 Sum squared resid 37.14860 Schwarz criterion 3.698235
Log likelihood -35.70423 Hannan-Quinn criter. 3.718501 Log likelihood -35.78695 Hannan-Quinn criter. 3.620346
F-statistic 10.19879 _ Durbin-Watson stat 2.003238 F-statistic 21.21273 Durbin-Watson stat 1.999520
Prob(F-statistic) 0.001093 Prob(F-statistic) 0.000193
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