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ABSTRACT :

This study aims to determine the role of renewable energy sources in achieving
the dimensions of sustainable development in Algeria during the period from
1990 to 2022. Using the Autoregressive Distributed Lag (ARDL) model to
analyze the cointegration between the independent variable (renewable energy
production) and the variables (per capita GDP, CO2 emissions, and the Human
Development Index), three models were estimated, each representing a
dimension of sustainable development: the economic, environmental, and social

dimensions.

The results of the ARDL model estimation indicate that renewable energy
production has a statistically significant positive impact on per capita GDP in
the short term and a statistically significant negative impact on per capita GDP
in the long term. Renewable energy production also contributes to reducing CO2
emissions in Algeria in the short term and has a statistically significant positive
impact on the Human Development Index in the short term. However, the results
indicate that renewable energy production has no statistically significant impact
on CO2 emissions or the Human Development Index in the long term during the

study period.

Keywords: Renewable energy, sustainable development, ARDL, co- integration,

Algeria
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Analysis, Sustainability 2020, 12, 7450 2 of 16.
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Relationship between Renewable Energy and Human Development in OECD Countries:
A Panel Data Analysis, Energies 2020, 13, 2768.
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Akaike Informaton Crterna (op 20 models) Model26: ARDL{4, 4. 3, 4, 4)
Modell: ARDL(4, 4, 4, 4, 4)
i 1 | [ A W R A S-S S S Model31: ARDL(4, 4, 3, 3, 4)
1 1 + mModel6: ARDL(4, 4, 4, 3, 4)
1 model7: ARDL(4, 4, 4, 3, 3)

Model2: ARDL(4, 4, 4, 4, 3)

Model32: ARDL(4, 4, 3, 3, 3)
Model27: ARDL(4, 4, 3, 4, 3)
Model687 :ARDL(3, 4,2, 2,3)
Model34: ARDL(4, 4, 3, 3, 1)
Modelg: ARDL{4, 4, 4, 3, 2)

Model9: ARDL(4, 4, 4, 3, 1)

Model35: ARDL(4, 4, 3, 3, 0)
Model682:ARDL(3, 4,2, 3,3)
Model626:ARDL(3, 4,2, 2,4)
Modeld: ARDL{4, 4,4, 4, 1)

Model662:ARDL(3, 4,3, 2,3)
Model62: ARDL(4, 4, 2, 2, 3)
Modelg04:ARDL(S, 3,2, 4,1)
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 7.884643 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87

1% 3.29 4.37
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ARDL Error Correction Regression
Dependent Variable: D(LGDPPC)
Selected Model: ARDL(4, 4, 3, 4, 4)
Case 2: Restricted Constant and No Trend
Date: 05/31/25 Time: 17:58
Sample: 1990 2022
Included observations: 29
ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
D(LGDPPC(-1)) 3.371360 0.397515 8.481098 0.0004
D(LGDPPC(-2)) 2.303939 0.304683 7.561751 0.0006
D(LGDPPC(-3)) 1.671038 0.242008 6.904902 0.0010
D(LGDI) 0.103279 0.008554 12.07370 0.0001
D(LGDI(-1)) -0.490225 0.061233 -8.005847 0.0005
D(LGDI(-2)) -0.267288 0.038226 -6.992307 0.0009
D(LGDI(-3)) -0.163101 0.022676 -7.192517 0.0008
D(LLF) -0.046374 0.011727 -3.954513 0.0108
D(LLF(-1)) 0.252107 0.036242 6.956247 0.0009
D(LLF(-2)) 0.170444 0.028125 6.060159 0.0018
D(LNREP) 0.154465 0.018147 8.512002 0.0004
D(LNREP(-1)) -0.700156 0.096081 -7.287154 0.0008
D(LNREP(-2)) -0.442278 0.063955 -6.915444 0.0010
D(LNREP(-3)) -0.169334 0.026061 -6.497649 0.0013
D(LREP) -0.027639 0.003648 -7.576087 0.0006
D(LREP(-1)) 0.036606 0.005437 6.732285 0.0011
D(LREP(-2)) 0.029438 0.003519 8.364605 0.0004
D(LREP(-3)) 0.020534 0.003940 5.212058 0.0034
CointEq(-1)* -5.425640 0.557788 -9.727061 0.0002
R-squared 0.989843 Mean dependent var 0.012126
Adjusted R-squared 0.971560 S.D. dependent var 0.024103
S.E. of regression 0.004065 Akaike info criterion -7.927236
Sum squared resid 0.000165 Schwarz criterion -7.031422
Log likelihood 133.9449 Hannan-Quinn criter. -7.646678
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LGDI 0.144376 0.001920 75.21274 0.0000
LLF -0.059046 0.003241 -18.21570 0.0000
LNREP 0.242139 0.007091 34.14712 0.0000
LREP -0.012318 0.002632 -4.680022 0.0054
C 1.127842 0.097991 11.50965 0.0001

EC = LGDPPC - (0.1444*LGDI -0.0590*LLF + 0.2421*LNREP -0.0123*LREP +
1.1278)
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Date: O5/31/25 Time: 01:23

Sample (adjusted): 1994 2022

Ci-statistic probabilities adjusted for 2 dynamic regressors

Autocorrelation Partial Correlation AU PAC C-Stat Prob™*

| E— 1 | — 1 1 -0.264 -0.364 42443 0.0329
L 1 | — 1 2 -0.1684 -0.342 514321 0076
! = 1 1 1 2 02132 0011 670685 0.082
L — 1 LI 1 4 -0.211 0208 S.2071 0.081
1 q 1 LI 1 5 -0.047 -0.208 8.2888 0.126
1 i 1 1 & 0197 -0.009 99081 0.129
L 1 LI 1 T -0.192 -0.166 11.412 0.122
1 1 O 1 g8 0009 0147 11.415 0.179
! 1] 1 LI 1 9 003232 0215 11.465 0.245
1 i 1 LI 1 10 -0.0680 -0.185 11.627 0.210
1 ] 1 1 11 0267 0175 15202 01732
O 1 1 1 12 -0.115 0016 15900 0.196

*Probabilities may not be valid for this eguation specification.
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 16.98111 10% 22 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87

1% 3.29 4.37
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Sample: 1990 2022

Included observations: 29

Dependent Variable: D(LCO2E)

Selected Model: ARDL(3, 3, 4, 4, 4)

Case 2: Restricted Constant and No Trend
Date: 06/17/25 Time: 22:47

ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LCO2E(-1)) -0.913184 0.089987 -10.14800 0.0001
D(LCO2E(-2)) -0.767778 0.086002 -8.927434 0.0001

D(LREP) -0.014730 0.004264 -3.454588 0.0136

D(LREP(-1)) -0.030914 0.003787 -8.163383 0.0002
D(LREP(-2)) -0.006866 0.003605 -1.904298 0.1055

D(LOILP) 0.498276 0.031969 15.58647 0.0000
D(LOILP(-1)) 0.133037 0.038783 3.430294 0.0140
D(LOILP(-2)) -0.115704 0.037729 -3.066689 0.0220
D(LOILP(-3)) -0.270088 0.040218 -6.715613 0.0005

D(LNGZP) 0.190501 0.024933 7.640582 0.0003
D(LNGZP(-1)) 0.400269 0.034885 11.47387 0.0000
D(LNGZP(-2)) 0.447384 0.043434 10.30023 0.0000
D(LNGZP(-3)) 0.357311 0.033941 10.52748 0.0000

D(LGDPPC) 0.337603 0.071040 4.752283 0.0032
D(LGDPPC(-1)) 0.564353 0.098214 5.746132 0.0012
D(LGDPPC(-2)) 0.096682 0.077799 1.242722 0.2603
D(LGDPPC(-3)) -0.348825 0.095973 -3.634609 0.0109
CointEq(-1)* -0.393288 0.028776 -13.66720 0.0000
R-squared 0.989907 Mean dependent var 0.027955
Adjusted R-squared 0.974310 S.D. dependent var 0.036133
S.E. of regression 0.005792 Akaike info criterion -7.192859
Sum squared resid 0.000369 Schwarz criterion -6.344193
Log likelihood 122.2965 Hannan-Quinn criter. -6.927067
Durbin-Watson stat 3.103261
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LREP 0.143506 0.197867 0.725265 0.4956
LOILP 1.660519 1.379365 1.203828 0.2740
LNGZP -0.150713 0.614745 -0.245164 0.8145
LGDPPC -1.339650 0.955100 -1.402629 0.2103
C -5.317981 4.367022 -1.217759 0.2690

EC = LCOZE - (0.1435*LREP + 1.6605*LOILP -0.1507*LNGZP -1.3397
*LGDPPC - 5.3180)
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Crate: 06,2302 Time: 13:532
Sample (adjusted): 1994 2022
Q-statistic probabilities adjusted for 3 dynamic regressors

Autocorrelation Partial Correlation Ll PacC D-=tat Prob™
| E— 1 | E— ! 1 —-0.568585 -0.565 10 252 Lo ¥y |
! O 1 | — ! 2 0070 05732 A0 422 o005

! — [ m— 1 3 o241 -0.317F 12 4332 o006

1 [ 1 LI m— 1 4 —-0.1Z26 -0.260 12007 o011

1 | 1 1 1l 1 L= o090 0040 12132 ooz

! O 1 ! m] ! 5 0075 0,093 132.536 0025

! O 1 ! O ! ¥ O-0o059 -0.092 13. T332 0055

! ] 1 LI ! = o125 -0.1284 A4 411 O.O7F2

] [ 1 [ 1 9 0027 -0 180 T2 4T =2 o106

! O 1 [ 1 10 -0.082 -0.Z243 142 . TFaO5 O 140

1 = 1 1 1 11 o150 o.00s 15.912 0. 144

1 [ 1 1 1 12 -0.129 o023 15 804 0157

*Probakbilities may not e valid for this egquation specification.
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
F-statistic 10.30259 10% 2.2 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87

1% 3.29 4.37
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Sample: 1990 2022

Included observations: 29

ARDL Error Correction Regression
Dependent Variable: D(LHDI)

Selected Model: ARDL(4, 4, 4, 1, 3)

Case 2: Restricted Constant and No Trend
Date: 05/31/25 Time: 22:36

ECM Regression

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LHDI(-1)) -0.584880 0.139309 -4.198435 0.0030
D(LHDI(-2)) -0.403718 0.128716 -3.136500 0.0139
D(LHDI(-3)) -0.807438 0.165648 -4.874426 0.0012
D(LGDPPC) 0.426875 0.026099 16.35615 0.0000

D(LGDPPC(-1)) -0.156651 0.029455 -5.318368 0.0007
D(LGDPPC(-2)) -0.221724 0.026510 -8.363915 0.0000
D(LGDPPC(-3)) -0.278932 0.043568 -6.402249 0.0002

D(LGDI) -0.021868 0.004910 -4.454204 0.0021
D(LGDI(-1)) 0.058923 0.008905 6.616723 0.0002
D(LGDI(-2)) 0.008566 0.003542 2.418575 0.0419
D(LGDI(-3)) 0.012162 0.003147 3.864763 0.0048

D(LNREP) -0.007551 0.008885 -0.849865 0.4201

D(LREP) 0.003027 0.001135 2.668187 0.0284
D(LREP(-1)) 0.004763 0.001026 4.641196 0.0017
D(LREP(-2)) 0.003637 0.001517 2.397410 0.0434
CointEq(-1)* -0.037615 0.003753 -10.02249 0.0000

R-squared 0.972596 Mean dependent var 0.008230
Adjusted R-squared 0.940977 S.D. dependent var 0.006980
S.E. of regression 0.001696 Akaike info criterion -9.620236
Sum squared resid 3.74E-05 Schwarz criterion -8.865866
Log likelihood 155.4934 Hannan-Quinn criter. -9.383977
Durbin-Watson stat 2.039140

* p-value incompatible with t-Bounds distribution.
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
LGDPPC 14.70084 17.81619 0.825139 0.4332
LGDI -3.165499 3.955579 -0.800262 0.4467
LNREP -1.227663 1.869433 -0.656704 0.5298
LREP -0.049814 0.088768 -0.561173 0.5900
C -22.94821 19.89426 -1.153509 0.2820

EC = LHDI - (14.7008*LGDPPC -3.1655*LGDI -1.2277*LNREP -0.0498*LREP
-22.9482)
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Drate: 06/01/25 Time: 00:22

Sample (adjusted): 1994 2022

Q-statistic probabilities adjusted for 4 dynamic regressors

Autocorrelation Partial Correlation A PAC C-Stat Prob*

1 i 1 1 [ 1 1 -0.064 -0.064 01324 0716
| — 1 | — 1 2 -0.372 -0.377 47206 0094
= 1 | — 1 2 -0.284 -0.399 7T.51564 0.057
1 mo = 1 4 0073 -0.242 77082 0103
! / L ! 5 0176 -0.19232 88675 0.114
1 [ O 1 & 01068 -0.104 93042 0157
1 1 1 1 O 1 ¥ -0.0328 -0.057 935826 0228
[ 1 [ 1 8 -0.168 -0.157 10559 0227
1 1 O 1 9 -0.021 -0.088 10588 0.205
! i ! LY — ! 10 -0.057 -0.3204 10741 0378
1 = 1 1 i 1 11 0214 -0.048 13039 0291
1 = 1 1 1 12 0132 0019 132953 0303

*Probakbilities may not be valid for this equation specification.
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Augmented Dickey-Fuller test stafistic 3691934 0.0093 Augmentzd Dickey-Fuller test stabistic 383472 00430
Augmented Dickey-Fuller test stafistic -3310208  0.0017 Testerticalvaluss. 1% level KT Testeriticalvalues: 1% level -4.284550
Testoritcalvales. 1% level 2841672 5% level 2960411 Tl Bpva
5% level -1.852086 10% level -2.619180
10% level -1.610400 4 i . .
*MacKinnon (1996) one-sided p-values. MacKinnon (1298) ane-sided p-+alues
*MacKinnon (1996} one-sided p-values.
X Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fuller Test Equation Dependent Variable: D{LGOPPC, 2)
) ) Dependent Variable: D{LGOPPC.2) Method: Least Squares ’
Augmented Dickey-Fuller Test Equation Method; Least Squares Dite: 000825 Time: 20:46
Dependent Variable: D{LGDPPC,2) Date: 09/08/25 Time: 20:47 Sample (adjusted) 1992 2022
Method: Least Squares Sample (adjusted): 19822022 Included observations: 31 after adjusiments
Date: 02/08/25 Time: 20:47 Included observations: 31 after adjustments
Sample (adjusted) 19922022 Variable Coefficient  Std.Error  t-Statistc  Prob.
Included Dbsa’\-’ﬂtlions 31 after adjustments Variable Coefficient  Std.Error  t-Statistic Prob.
) DILGDPPC(-1)) 0622780 0471336  -3.634727  0.0011
. . . DILGDPRC{-1)) -0.621816 0168426  -3.501834 0.0009 C 0.008777 0.009502 0.823747 0.3635
Variable Coefficient ~ Std.Error  t-Statistic  Prob. C 0007048 0008465 1577974 01254 @TRENDCMS907  -0000101 0000480 0207227 08373
RILGDPPC(-1}) -0.648330  0188ME 330208 0.0024 R-squared 0319734 Mean dependentvar 0.002535 R-squared 0.320776 Mean dependentvar 0.002585
Adjusted R-squared 0286276 5.D.dependentvar 0.028538 Adjusted R-squared 0272260 5.D.dependentvar 0.028538
R-squared 02681325 Mean dependentvar 0.002585 S.E. ofrearession 0.023340 Akaikeinfocriterion -4 564215 SE. ofregression 0.024345  Akaike info criterion -4.501232
Adjusted R-squared 0261325 S.0.dependentvar 0.028538 Sum squaredresid 0.016620 Schwarzcriterion -4471700 Sum squaredresid 0.018585  Schwarz criterion -4.362459
SE. ofregression 0.024527 Akaikeinfocriterion -4 546357 Log likelihood 7274534 HannanQuinncrter. 4534058 | Loglikelhood 7276509 Hannan-Quinnerier,  -4.485985
X ) - F-statistic 13.63037 Durbin-Watson stat 2000112 F-statistic 6511744  Durbin-Watson stat 2.001815
Sum squared resid 0.018047  Schwarz criterion -4.500009 Fstafstic) 0000817 Prob{F-stafistic) 0.004443
Log likelihood 71.46853 Hannan-Cuinn criter. -4 531278 Frabl ’ : _
Durbin-Watson stat 1.885320
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Mull Hypothesis: LGDPPC has a unit root
Exogenous:MNone
Bandwidth: 3 (Newey-West automatic)usingBartlett kemel

Null Hypothesis: LGDPPC has a unit root
Exogenous: Constant
Bandwidth: 3 (N ewey-West automatic)usingBartlett kemel

Mull Hypothesis: LGDPPC has a unit root
Exogencus: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic)usingBartiett kemel

Agj.bSlst  Probs Adl v Prob” fiism  Proo
- - Phillips-Perron test statistic 0577997 0.8520 Phillips-Peron est statisic -2106565 0528
Phillips-Pemontest statistic 1317226 09434 Testorticalvalues, 1% level 3653730 Test 1% lvel -4.213217
Testcriicalvalies: 1% level 2638210 5% level 2957110 Heleel e
5% level -1.951887 10% level 2617434
10% level -1510579 N = *MacKinnon (1996) one-sided p-values.
*MacKinnon (1998) one-sided p-values.
*MacKinnon (1996) one-sided p-values, - =
Residual ince(no correclion) 0.000617
Residualvarance (no correcton) 0.000870 HAC corrected variance (Bartlett kemel ) 0.001353
HAC corrected vanance (Bartlett kemel) 0.001213
Residualvaniance(nocorrecion) 0.000673
HAC corredtedvariance(Bartlett kemel) 0.001222
Phillips-Pemon Test Equation
Phillips-Pemron Test Equation Dependent Variable: D(LGDPPC)
Dependent Variable: D{LGDPPC) Method: Least Squares
. - Date: 08/08/25 Time:20:59
Phillips-Pemon TestEquation Dete saece e 3100 Sample(adslad) 19912022
Dependent Variable: D(LGOPPC) Sample (adjusted) 19912022 Included observations: 32 after adjustments
Method: Least Squares Included observations: 32 after adjustments 3 "
Date: 03/08/25 Time: 21:00 Variable Coefficient Std. Error t-Statistic Prob.
Sample (adjusted): 19912022 Variable Coefficient Std. Error 1-Statistic Praob. LGOPPGL-1) 0132653 0083557  -1587578 01232
Included obs ervations: 32 after adjustments - ¢ 1059613 0.883727 1596489 04212
LGRRPG(-1) 0011961 0.033646 0355471  0.7247 DTRENDCISE)  0001%T  oopiaTi  isToses 04270
Variable Coefficiet  Std.Error  t-Statistic Prob. ¢ 0108097 0275083 0385720 07024 ‘
R-squared 0.004194 Mean dependentvar 0.008335 Resquared Q.0E2292  Mean depandantvar d.o0e33e
LGRPPGL-1) 0001016 DOCOSTO 1781821 00848 | pdustedResquared  -0.028998 5D dependentvar 0.026354 ’;”g”i‘,ii’;,:f;if“ aooon 5D dependentuar e
S.E. ofregression 0.026734  Akaike irfo criterion -4.345308 | symsquaredresid 0019759  Schwarz critenon -4:227070
R-squared -0.000744 Mean dependentvar 0.008335 Sum squared resid 0021441 Schwarz criterion -4.253701 Log likelihood 728372 Hannan-Quinn criter. 4318934
Adjusted R-squared -0.000744  S.D.dependentvar 0.026354 Log likelihood 7152485 Hannan-Quinn criter -4314844 | Fostatistic 1.300234  Durbin-Watson stat 1.089502
SE. ofregression 0.026384  Akaikeinfo criterion _4.402882 F-statistic » 0.126380 Durbin-Watsonstat 1138923 | prob(F-statistic) 0.287882
Sum squared resid 0.021547  Schwarz criterion -4.357058 PrghiF-stafistic) 0724724
Log likelihood 71.44580  Hannan-CQuinn criter. -4.387679
Durbin-Watson stat 1.144613
Null Hypethesis: 0N LGOPPC) has a unit roat Null Hypathesis: D{LGDPPC]hasa unit root "Null Hypethesis; D(LGOPPC)has a unitroct
Exogencus:None Exoganaus: Constant o Exogencus: Constart, Linear Trend
Bandwidth: 2 (Newey-West automatic) usingBartlett kemel Bandwidih 0 (Newey-West automatic)usingBartlett kemel Bandwicth 0 (Newey-West automatic)usingBartletikemel
Adj.tStt Frop? Ad 3t Prop! Ajts Pront
Phillps Perontast safisic 324838 00020 ih\\tlwpg-tPe;runltestlstatEti: — 3::1:2: 0.0093 PhiHipsl-Perrontest‘statBtic -36MTT 00430
Testerilvaes T Teve e estoriticalvalies: L - Testerficalvaes: 1% level -4 204500
£9, Loyl 1 85058 5% level -2.960411 5% level -3562882
s 10% level -2 6819180 10% leve! 3215267
10% level -1.610400
- - - *MacKinnon (1396) one-sided p-valuss *MacKinnon {1998 one-sidedp-values.
*MacKinnon 1996) one-sided pvalues,
Residual orrecton) 0.000538 Residualvanance(no cormecton) 0.000535
Residualvariance (no correcton) 0.000582 HAG correctedvariance(Bartet kemel) 0000538 | HACcomededvariance (Bartlett keme!) 0000535
HAC correctedvaniance (Bartlett kemel) 0.000541
Phillips-Pemon Test Equation PhiHipsPerrunTestEquation ‘
Phillps PeronTest Equation Dependent Variable: DLGDPRC 2) DBIJBHMVWNE DILGOPRC.2)
Dependent Variable: D{LGDPRC.2) Method: Least Squares Method: Least quares
Method: Leasts ualres " Date: 08108125 Time:21:01 Date: 0900825 Time:21:01
Date 09108125 Tq 102 Sample (adjusted) 19922022 Sample (scjsted; 19922022
iie ' !me. . Included observations: 31 after adjustments Included obs ervations: 31 after adjustments
Sample (adjusted) 1992 2022
Included obs ervations: 31 after adjusments Variable Coefficient  Std.Fror  Stafisfc  Prob. Variable Coeficient ~ Std.Error  t:Statistic ~ Prob.
Variable Coeficient  Std.Emor  tStatistic  Prob. DILGOPPC(-1))  -D62M16 0188426 -3691834  0.0009 DLGOPRCI1) 082760 0471338 361727 000N
c 0007048 0004486 15794 0124 C 00677 DOOSe(2  DSI3747 0363
DILGOPPC-1))  -D549830 0486116  -3310208  0.0024 @TREND(190) 0000101 0000488 0207227 08373
R-squared 0319734 Mean dependentvar 0.002585
R-squared 0251375 Mean dependentvar 0002585 | AdistedRsquard 029276 SD.depencentvar ooogsze | Fesouared 0320776 Mean dependentvar 0002565
AdiustedR-sauared 026115 =D dependent 0028538 SE ofregression 002840 Makeifocteron 454t | AdustedReward 0272260 S0 dependetvar 0028538
Ustedh-Square ‘ 1. QEEndentvar - - o 3E of D035 Akaikeimocrt 450123
. i ke i Sum squared resid 0018620 Schwarzerterion 4471700 orregression : alk mo crinon -
SE. ofregression 0024527 Akaikeinfocriterion 4 B48357 Sl el Symsquared resid 0018595 Schwarzcrieion 4362459
: ’ - Log likelihood 7274834 Hannan-Quinncrer -4 534058 SQu : - -
Sum squaredresid 0.018047  Schwarzeriterion -4 500098 o ) Log likelioad 7276008 HannanCuncrter  -4455005
L o F-stafistic 1383037 Durbin-Watsonstat 200012 e ) -
Log likelihood 7146863 Hannan-Quinncriter. 453278 ) Fshatistic 511744 Durkin Watson stat 2001615
. ProbiF-stafstic) 0.000917 » g ’
Durbin-Watson stat 1985320 Prab{F-stafisic) 0.004448
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“Null Hypothesis: LGOPPC is stationary
Exogenous: Constant

Bandwidth: 5 (Mewey-West automaticjusingBartlett kemel

IO Ty POMTESTS, Co PP L 15 STEOaTary
Exogenous: Constart, Linear Trend
Bandwidth: 4 (Newey-West automatic)usingBartlett kemel

LM-Stat LM-Stat.

- - . - . Kwiatkowski-Phillips-Schmidt-Shin test stafistic 0.121443
Kwiatkowski-Phillips-Schmidt-Zhin test statistic 0.573724 Rsymptoficcriical values™ 1% level 0216000
Asymptoticcritical values® 1% level 0735000 5% level 0.148000

5% level 0.463000 10% level 0.118000
10% level 0.347000
*Kwiatk owski-Phillips-Schmidt-Shin (1992, Table 1)
*Kwiatkowski-Phillips-3chmidt-Shin (1992, Table 1)
Residualvanance (no correcion) 0.003134
Residualvariance(no correction) 0.019786 HAC corrected vaniance (Bartlett kemel) 0.010449
HAC corrededvanance(Bartlett kemel) 0.105155
KPSS Test Equation
KPSS Test Equation Dependent Variable: LGOPPC
Dependent Variable: LGDPPC Method Least Squares
Method: Least Squares gate. ?5?;;205202'5"9'21'02
Date: 03/08/25 Time:21:03 InacTup d:-d i
Sample; 1990 2022 )
Included observations: 33 Variable Coefficent  Std.Error  tStatistc  Prob.
Variable Coefficient Std. Error t-Statistic Prob. C 7.851004 0.019851 ADd 9755 0.0000
[@TREND("19907) 0.013552 0001056  12.83415  0.0000
c 8177929 0.024866 328.8822 0.0000 _
R-squared 0.841607 Mean dependentvar 8177928
R-squared 0.000000 Mean dependentvar BATTE20 Adjusted R-squared 0.835497 S.D.dependentvar 0.142841
Adjusted R-squared 0.000000 S.0.dependentvar 0142643 SE. ofregression 0.057758  Akaike infocriterion -2.8063T1
3.E. ofregression 0.142843 Akaikeinfocriterion -1.024302 Sum squaredresid 0.103420 Schwarz criterion -2.715674
Sum squaredresid 0.652935 Schwarz criterion -0.978954 Log likelihood 43.30512  Hannan-Quinncriter. -2.775854
Log likelihood 17.900%%  Hannan-Quinn criter. -1.000044 F-statistic 164.7155  Durbin-Watson stat 0.216614
Durbin-Watson stat 0.038381 Prop(F-stafistic) 0.000000
Mull Hy pothesis: D{L GDPPC)is stationary "Null Hypothesis: D{LGOPPC)is stationary
Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwidth: 3 (Mewey-West automaticjusingBartlett kemel Bandwidth: 3 (Newey-West automatic)usingBartl ett kemel
LM-Stat. LM-Stat.
Fowiath ows ki-Philli ps-Schmidt-Shin test statistic 0.151535 Kwiatkowski-Phillips-Schmidt-Shin test stafistic 0.153350
Asymptoticcritical values®: 1% level 0.730000 | Asymptoticeritical values® 1% level 0.218000
5% level 0.463000 5% level 0.148000
10% level 0.347000 10% level 0.118000
*Kiwiatk ows ki-Phillips-Schidt-Shin (1992, Table 1) *hwiatk owski-Phillips-Schmidi-Shin (1382, Table 1)

- i — Residualvariance (no correction) 0.000671
Residualvariance (no corrscton) ) 0.000GT3 | Hac correctedvaniance (Bartlett kemel) 0.001233
HAC correctedvariance (Bartlett kemel) 0.001220

KPSS Test Equation
KPSS TestEquation Dependent Variable: D(LGDPPC)
DependentVariable: DILGDPPC) Method: Least Squares
Method: Least Squares Date: 08/08/26 Time:21:03
Date: 0S/08/25 Time: 21:04 Sample (adjusted)y 1991 2022
Sample (adjusted) 1991 2022 Included observations: 32 after adjustments
Included observations: 32 afier adjusiments Variable Coefficient  Std.Error  tStatistic  Prob.
Variable Coefficient Std. Errar t-Statistic Prob. c 0.005002 0009685 0519822 0.5407
c 0.008335 0.004558 1789043 0.0834 @TREND™ 9507 0.000141 0.000512 0.276045 0.7344
R-squared 0.002534 Mean dependentvar 0.008335
R-squared 0.000C0D  Mean dependentvar 0008335 | adictedR-squared -0.030715 S.D. dependentvar 0.026354
Adjusted R-squarsd 0.000000  5.0. dependsntvar 0.028354 | 5F ofregression 0.026756 Akaike infocriterion -4343543
S.E. ofregression 0.028354 Akaikeinfocriterion -4.403806 | sSumsquared resid 0.021477 Schwarz criterion _4 953035
Sum squaredresid 0.021831  Schwarz criterion -4 387802 | Loglikelihood 71.4932%9 Hannan-Quinn criter. -4.313277
Log likelihood 7146770 Hannan-Quinn criter. -4.385423 | F-statistic 0.076203 Durbin-Watson stat 1.146213
Durbin-Watson stat 1.144333 Prob(F-statistic) 0.784403
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Mull Hypothesis: LHOI has a unit raat
Exogenaus:None
Lag Lengthi0 (Automatic- based on SIC, maxlag=5)

Nl Hypothesis: LHD has a unit raot
Exogencus: Constant
Lag Length: 0 (Automatic- based on SIC, maxlag=g)

Null Hypothesis: LHDI has a unit root
Exogenous: Constant, LinearTrend
Lag Length: 0 {Automatic- based on SIC, maxlag=8)

{Siatsfic  Prob? tStaistic  Prob* FSafisic  Prao
AugmentedDickey-Fulrtestsatstc TOS0456 00000 Augmented Dickey-Fuler eststaistic 434005 s | AugmeniedDickeFulerteststaisti EGT6IE 09647
Testcriticalvalues: 19 eyl 283810 Testerificalvalues: 1% level -3653730 Testerticalvabies: 1% level -4
g ’ 5% level 2 8ETHD 5% level -3.857759
5 level -1.851687 ’
10% level 2617434 10% lzvel 21231
10% level -1 610878 :
. . *MacKinnon (1996) one-sided p-values,
SlacKinnon (1606 - sced e, *MacKinnon {1996) one-sided p-values.
’ ) Augmented Dickey-Fuller Test Equaton
Augmented Dickey-Fullr Test Equaion Augmenteled(e}qullerTe;l Equafon Dependert Variable: O{LHDI)
! - Dependent Variable: D{LHDI) Method: LeastS
Dependent Variablg; D(LHDI) . odLeastquares
Method: Least Squares Date: 090305 Time: 21:15
WMethod: Least Souares . ime: 21 : e
: Date: 0106725  Time:21:15 Sample adusted) 19912022
Date; 0910825 Time:21:17 sted) L .
- Sample (adjusted): 1991 2022 Included observations: 32 after adjustments
Sample (ﬂdjﬂifed!i 19012022 ‘ Included observations: 32 after adjustments
Included bsvatons. 7 e acusents : : = Varmble  Coeficent  Sd.Emor  iStisic  Prob
Variable Coefficient  Std Eror  4-3fafistic  Prob
Variable Coeficient St Eror  t3Mafistic  Prob. LHRI-1) _0.050545 0072453  -0ROTR2G 0.4810
LHOIE) 09T 0014438 134206 0.18% C 0016291 0038545 -0422638  0.67S7
LADI1) 0020475 0002900 -T06%466  0.0000 c 0000444 0005737 0077413 09388 @TREND{"5907) 0000230  0000B37 0439189 06638
R-squared 0.056480  Mean dependentvar 0007983 R-squared 0.056849 Mean dependentvar 0007983 | R-squared 0.062882 Mean dependentvar 0.007983
AdjustedR-squared 0056480 S.D. dependentvar 0006711 AdjustedR-squared 0025204 5.0.dependertvar 0.006711 Adjusted R-squared 0001747 SD. dependentvar 0.006711
SE ofregression 0008519 Akalkeinfocriteron 7197431 SE. ofregression 0006626  Akaike info criterion 43130 | SE ofregression 0.008717  Akaike infocriterion -7.079260
Sum squaredresid 000137  Schwarz criterion T1RIG2E Sum squaredresid 00MAT  Schwarzcritenon -1.043522 Sum squaredresid 0.001308  Schwarz criterion -5.041347
Log likghoad 1981589 Hannan-Quinnerter 7182248 Log likelihood 16,1821 Hannan-Quinncrter. -1.104788 Loglikelihood 116.2662  Hannan-Quinn criter, -7.033711
DurbinWatsqn stat 131870 F-statistic 1801517 Durbin-Watson stat 1314042 F-statistic 09728688  Durbin-Watson stat 1287574
Propi(F-stafstic) 0.139509 PrapiF-stafistic) 0.369958
JNuHHprh&siS‘D[LHDHhasaumtrom NulTHy pafhesis: O{CHO has & unit rock Null Hypothesis: D(LHDI}has a unit root
Exogenms‘Noﬁe ) Exogencus: Gonstart Exogencus: Constart, Lingar Trend
Lig Length; 2 Autamafc-basedon I, merkged) Lag Length: 0 (Automatic- based on SIC, maxlag=5) Lag Length 1 (Automatic- based on SIC, maxlag=8)
bifidic Pron t3fatistic  Prob® tatatistic  Prob.”
1 ot Augmented Dickey-Fuller test statstic -3.082108 01263
Augmented Dicke.Fulerteststaisic Oraes oy | AugmentedDickey-Fulerteststasic 356051 00204 e TR
- Testeriticalvalues: 1% level -3.661681 g -
Testerficalvabes. 1% level -2847120 % level o 5% |evel 3568379
S level 1562010 ' 10% level -3213382
1% level 510011 10% level -2 619180
) ) ) *MacKinnn (1996) one-sided p-values.
#Mackinnon (1998) one-sidedp-values *MacKinnon (1996} one-sided p-values.
) ) Augmented Dickey-Fuller Test Equation
Augmented Dickey-Fullr Test Equation Augmented Dickey-Fullr Test Equafion Dependert Variable: D{LHDI2)
Dependert Varitle {LHDIZ) DependentVarizbie: D{LHDI Z) Method: Least Squares
Method LeastSqueres Method: Least Squares Date: 08106125 Time: 21:18
Diate: 09/08025 Time: 2113 Date; 09006/25 Time: 21:18 3ample (adjusted) 19932022
Sample {adjusted): 19842022 Sample (adjusted) 19922022 Included obs ervations: 30 after adjustments
Included absevations: 9afer2cjustments Included obsgrvations: 31 after adustmants
Variable Coefficiet  Std.Error  t-Statistic  Prob.
: : Variable Coeficient ~ Std.Error  -Statistic  Prob.
Variable  Coeficert o Eror  t3utsie  Prob. DIHDI)  DSS072 0307461 309208 00047
W LHDN(-1),2) 0240359 0229865 1048653  0.3053
1) G 0005507 000187 2936464 00064 i : ’ ;
DILHOI-1)2) 4047 02BHH 1530405 006M @TREND[19907) 0000195 Q000174 1124047 02713
D{LHDI-2).2) 0701338 03689 -21323%6 004X ? s 0280563 Ve denenent 2000607
-Square : Ban depencentvar - R-squared 0.321962  Mean dependntvar 0.0005%6
Resquered D25 Meancependsitiar  0070g | AdiustedRsquared 0256755 SD.dependentvar 0007620 AdjustedR-squered 0243715 5.0, dependertar 0.007733
AdusteoRsqamd D165 SD.depencertvar Qoo | ST Offegression 0006573 Akaikeimocrteion 7148228 SE. ofregression 000725 Akakeimfocrteion 7042428
SE. of regression 0007161 Akaikeinfacrteion gougy | Sumsquaredresid 0001283 - Schwarz crrion -T.058713 Sum squaredresid 0.001176  Schwarzeriteion -6.855602
Sum squaredresid 000133 Schwarzerteion 503 | Loglikelinood MZE130 Hannan-Quimncrer. 7118071 Log likelihood 1086384 Hannan-Quinncriter.  -6.982661
Loglikelhood 036665 Henman-Quimmerter,  Gasgnpe | Festatistic 11.30831  Durbin-Watson stat 1757287 F-statistic 4115117  Durbin-Watson stat 1.810484
DubinWalsonstt 1987682 ProbiF-stafsfic) 0.002181 PrabiF-stastc) 0.016278
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Mull Hypethesis: LHDI hasa unit root
Exogencus: Hone
Bandwicth: 1 (Newey-West automatic)usingBartiett kemel

Mull Hypathesis: LHDI has a unit raat
Exogencus: Constant
Bandwidth: 1 (Newey-WestautomaticjusingBartlett kemel

Tull Hypefhesis: CHOTRas a unit oot
Exogenous: Constant, Linear Trend
Banduwidth: 2 (Newey-West automatic)usingBartlett kemel

AdjtStat Prob Adj.t-Stat  Prob? Adj.t-3tat - Prob?

) Phillips-Pemontest statistic 1262279 0836 Phillips-Peman test statistic 0886625 09454
Phillgs Peronteststafsfc e R S AT BT Testervalies 1% level wyiE
Testeriticalvalues 1% level -2.838210 59 level 287110 5% level 3557750

5t level -1.951887 i
E 10% level 3212361
10% level BT 10% level 2 617434
. R Mackinnon (1996) one-sided p-values *MacKinnon 1396) one-sided pvalues.
“Mackinnon (1996) one-sided p-values.

- - — Residualvariance (no correcion) 412E-05 Residualvaniance nocorrecion) 405605
Residuslvariance no cormector) 412E05 | HAC correctedvariance (Bartett kemel) 4 S0E05 HAG corredtedvaance (Bartittkemel) SHEDS
HAC correctedvaniance (Bartlett kemel) 490E-05

Phillips-Pemon Test Equation Phillips-Pemon Test Equation
Phillips-Permon Test Equation Dependent Variable: D{LHDI) Dependant Variablz: D{LHDI)
Dependent Variable: D{LHDI) Method: Least Squares Method: Least Squares
Methad: Least Squares Date: DB!DSQE T}me:Eﬂ:ﬂB Date: 0910825 Time: 21:18
Date: 09008125 Time:21:20 Samp\etadjusted!‘19?12022 ) SampletadjustedUBMDZZ !
Sample (adjusted]: 19912022 Included observations: 32 after adjusiments Included observations: 32 after adjusments
Included cbsenvafons. 32 afe adsmerts Variable Coefficent  Sid Emor  bStalisic  Prob, Vaiable  Coeficet  SEvor  bSsic  Prob
Variable Coefficient  Std.Eror  +-Slafistic  Prob. Dict) B T —— I T y—
. C 0000444 0005737 0077413 0938 G 0016291 0038545 0422638 067H7
LHOI-1) 0020475 0002900 -7.050456  0.0000 QTRECE)  OWOE DY 04 06
R ’ 0056460 Mean dependart 0007983 R-squared 0056649  Mean dependentvar 0.00798!
-Square - £4n depencentvar - AdjustedResquared 0025204 5D. dependentvar 0.00671° Resquared 002862 Meandependenvar 0007363
AdjustedR-squared  0.08480 5. dependentvar OOETIT | SE ofregression 0.008628  Akaike info crierion TABH | AdustedRquared 0001747 D depencentvar 0006711
SE afregression 0006519 Akaikeinocreron 7197431 | sumsquaredresid 0001317 Schwarzcreion UL | SEofigrmson DOSTIT Malkeiocttemn 707920
Sumsquaredresid  0.001317 - Schwarzerteron TAS1628 | Log ikslinood 161621 Hannanuimerter  TA04TSE | cumsquaredresd  DO0IB Schwarzerteon 53847
Log likelinood 116.1588 Hannan-Quinncriter, 1182248 | Fostatistic 1801517  Durbin-Watson stat 1.31404; Loglikelihood 1162682 Hannan-Quinn criter, 7033711
Durbin-Watson stat 1312870 ProbiF-stafsic) 0189688 F-staisic 0972068 DurbinWatsonstat 1287574
Prob(F-stastic) 0.360058
ANUHHypoihesis:D(LHDI}hasaunitroot hull Hypothesis: D{LHDI) has a unit root Nul\Hypdhesis‘D(LHD!]hasaumtrom
Exogencus:None Exogenaus: Constant Exogencus: Constant, LinearTrend
' widthe i il g width I
Bandicth 1 (Newey-West automaticjusing Bartsk sl Bandwidth: 1 {Mewey-West automatic)usingBartlett kemel Bandwidth: 3 (Newey-West automatic)usingBartlett kemel
Ad. St Prob Adj.t-Stat  Prob* Adj.t-Stat  Prob?
- — Phillips-Perantest statistic 3413001 0013 Phillips-Pemonteststatistic -3161537 01106
Phillips-Pemontest statistic -1.300880 01484 Testorficavalues Thlevd 3551501 Testoilcalvales, 1% level 1784580
Testeriticalvalues: 1% level 2841672 5% level 2960411 E% level -3562882
5% level -1.952086 10% level 2619180 10% level -3215267
10% level -1.610400 -
“MacKinnon (1996) ane-sided p-values. AacKinnon(1396) one-sided pvalues
“Mactinnon {1996) one-sided p-valugs.
Residualvanance(no carrecton) 404E-05 Residua\vanance@nocorrecﬁom ‘ J95E-05
Residualvaiance{no cochon EEDS HAC corredted vananc (Bartsttkeme!) 42E05 HAC correctedvariance (Bartlett kemel) JA0E-05
HAC corrededvariance(Bartlett kemel) 4 T0E-05
- ‘ Phillips-Pemon Test Equation
Eh'”‘DS’PE””"TE“_EQ”M” ' DependentVariatle: DILHDI2)
. ‘ ependent Variable: [)(LHDI2)
Phillips-Pemon Test Equation Method:Least Squares Method: Least Squares
Dependent Variable: D{LHDI2) Date: D§f05f25 Time 212 Date: 08/08/26 Time:21:21
Method: Least Squares e Sample (adjusted) 1392 2022
) TR Sample (adjustedy 13522022 Included abservations: 31 after adjusments
Dtz DBJ‘DEK?ZB TWE-M-EZ Included observations: 31 after adjusiments
Sample[ad]usted_\‘19?22022 . B Variable Coeficient  Std.Error  t-Stafistic  Prob.
Included observations: 31 after adjusiments Variable Coefficent  Std.Error  t-Sfafistc  Prob.
- - - N DILHDI-1)) 07242680 0214681 3373983 0002
Variable Coeficient ~ Std Emor  t-Stafistic ~ Prob. DILHDI)) 0856992 0195085 -33629m1 0002 c 0007961 0003644 2484330 00375
¢ ODOSEDT  OOOIETS 2838464 00084 | grReNprier)  0000M4 Q000G DTETIZ 04378
DILHDI-1)) 0210839 017519 1533886 01385
Resquared 0.280883  Mean dependentvar 0000807 | R-squared 0296137 Mean dependentvar 0.000607
Resquared 0088647 Mean dependentvar 0.000807 AdjustedR-squared 0255755 3. dependentvar BOCTEND | AcjustedRosouared 0245861 SD. dependentvar 0007620
AdjustedR-squared 0086847 5.0, dependentvar 0007620 SE. ofregression 0.008573 Akﬂfkemfo_cnt_enon 1148228 | SE ofregression 0.008617  Akaike nfocrieron -7.108598
SE ofregression 00071 Akaikeinfocriteion 5953430 3um s quared resid 0.001253  Schwarz criterion -TOB6713 | Sum squared resid 000122 Schwarz criterion 5967825
S. ' dresid 0.001626 S i B.BDWZ Log likelinood 1128130 Hannan-Quinncriter. SLHM90T | Log likelinood 113.1523  Hannan-Quinncriter -7.061351
umsqu_ﬂre fesl i ¢ ”m_E”U“_ - F-statistic 11.30831  Durbin-Watsan stat 1787287 | Fstatistic 5890242  Durbin-Watsonstat 1.699761
Loglikelinood 1087782 Hannan-Quinn criter -6.338351 ProblF-saisic) 0002181 ProbiF-sifsic) 200735
Durbin-Watson stat 2089548 - .
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TUT Hy pothesls. CHOT IS Stationary
Exogencus; Constant
Bandwidth: & {Mewey-West automaticjusing Bartl ett kemel

Mull Hypothesis: LHDI is stationary
Exogenous: Constant, Linear Trend

Bandwidth: 4 (Mewey-VWest automatic)usingBartlett kemel

LI-Stat. LM-Stat.
Kwiath ows ki- Pillips-Schmidt- Shin test stafistic 0.641553 Kwiatk owski-Philips-Schmidi-Shintest statlstic 0.176568
—— " Asymptoticcritical values®; 1% level 0.216000
Asymptoticeritical values®: 15: :zz: g:ggggg 5% level 0145000
10% level 0.347000 10% level 0.119000
“Kiwiatkowski-Phillps-Schmidt-Shin (1982, Table 1) *Kwiatkows ki-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance(no correction) 0.000275
Residualvanance(no correcton) 0.008724 HAC corrected variance(Bartlett kemel) 0.001062
HAC corrected varance (Bartlett kemel) 0.0:34500
KPSS Test Equation
KPSS Test Equation Dependent Variable; LHDI
: . Method: Least Squares
ﬂ?ﬁ;ﬁﬁ:ﬁ%ﬁﬂi}gm Date: 09/08/25 Time: 21:23
Date: 09/08/25 Time:21:23 P a3
Sample: 1990 2022 _
Included observations: 33 Variable Coefficient ~ Std.Error  t-Statistic  Prob.
“ariable Coefficient Std. Error t-Statistic Prob. C -0.521040 0005827  -89.42175 0.000(
ETREND("1950") 0.008479 0.000313 27.08408 0.000C
c -0.385376 0.014571 -26.44358 0.0000
R-squared 0958482 Mean dependentvar -0.38537¢
R-squared 0.000000  Mean dependentvar -0.385376 Adjusted R-sguared 0.858175 S5.D. dependentvar 0.08370:
Adjusted R-squared 0000000 SO dependentvar 0.083702 SE. ofregressiolj 0.0M7118 Akaikeinfo_cr'rt_enon -5.238568:
S.E. ofregression 0.083702 Akaike info criterion -2.093282 Eumﬁﬂfeﬁu resid g-sﬁ'ggggg gChWﬁfz g"_temn_ﬂ -g-;;g?g:
Sum squaredresid 0224191  Schwarz criterion -2.047934 g likelino : BNNAN-LILINN Crer. -2 :
Log likelinoad 3553916 Hannan-Quinn criter, 2078024 F'“ﬁtl'jt'tc ssiic ;ﬁiggg; Durbin-Watson stat 0.15457¢
Durbin-Watson stat 0.015323 Prob(F-statistic) :
Mull Hypothesis: D(LHDI}is stationary Mull Hypothesis: D{LHD}is stationary
Exogenous: Constant Exogencus: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) usingBartlett kemel Bandwidth: 1 (Newey-West automatic)usingBartlett kemel
LM-Stat LM-Stat.
Kwiatk ows ki- Phillips-Schmidt- Shin test stafistic 0.251836 Kwiatk owski-Phillips-Schmidt-Shintest stafistic 0.107889
Zsymptoticcriicalvaluss™ 1% level 0.735000 Asymptoticeriticalvalues®: 1% level 0.216000
' 59 evel 0.463000 5% level 0.146000
% le"el 0347000 10% level 0.118000
EVE .
*Kwiatkows ki-Phillips-Schmidt-Shin (1852, Table 1)
*Kwiatk ows ki-Phillips-Schmidt-Shin (1992, Table 1)
Residual varance(no correction) 4 16E-05
Residualvariance(no correcton) 4.36E-05 HAC correctedvariance (Bartlett kemel ) 5.00E-05
HAC corrected varance (Bartlett kemel ) b.92E-05
KPS5 TestEquation
KPSS TestEquation Dependent Variable: D(LHDI}
. . . Method: Least Squares
a?heggﬂ:;rﬂ:rg;'-"m 1 Date: 09/08/25 Time: 21:24
Date: DB‘.I'DS.ES 'Iq'irnE' 2424 Sample (adjusted) 19%1 2022
: : el Included obs ervations: 32 after adjustments
Sample (adjusted): 19912022
Included observations: 32 after adjustments Variable Coefficient  Std.Error  t-Statistic  Prob.
Variable Coeficient  Std. Error  -Statistic Prab. C 0.010545 0.002411 4374580 0.0001
@TREMND({™9907) -0.000155 0.000128  -1.218488 0.2325
c 0.007933 0.001186 6.728439 0.0000
R-sguared 0.0471585  Mean dependentvar 0.007983
R-squared 0000000 Mean dependentvar 0007983 | AdjustedR-squared 0015393 5.0.dependentvar 0.006711
Adjusted R-squared 0.000000 S.0. dependentvar 0.008711 S.E. ofregression 0.006659 Akaikeinfocriterion -7.128117
SE. DfregreSSi an 0008711 Akajkeinfocriterion -7.139314 Sum ;qu.ared resid 0001330 Schwarz CI'i'FEI'iDn. -7.033508
Sum squaredresid 0.001386  Schwarz criterion -7.083609 :;D% I|1I_<etl_|hot-:l 11458 Sg;g gan; an]fﬂnn CTT“ :ggg;g;
Log likelihood 1162280  Hannan-Quinn criter. 712413 E_S a||=5.|;aﬁ5nc'| htosssd urbin-vatson sta :
Durbin-Watson stat 1255811 ’ )
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3l

: LCO2E sl ) anl

Null Hypothesis: LCOZE has aunitrogt
Exogenaus: None
LagLength: 0 (Automatic- based an 3IC, maxlag=§)

Nl Hypathesis: LCOZE has a unitroot
Exogencus: Canstant
Lag Length 0 {Automatic- based on 3IC, maxlag=8)

TulTHypothesis LCOZE has auntroct
Exogencus; Constart LinearTrend
Lag Length: 0 (Automatic- based on 3IC, maxlag=8)

+ Safistic Prob t-Statistic Prob* 1-3atisfic Prob*
AugnentedDicte Fleestssic 420002 100 | AameniedDicteyfuleressteisic (oo B T R U e LA
— . Teslorificlvales T levdl 8T Testerificalvalues 1% level AR
Testerticalvalues 1% level -L63R10 % ol sty 5% level 3E5TTER
5% level 1551887 He - W4 leve 32051
10% leve 1610678 Delere LA
. o MacKinnan (139) one-sided p-values,
ackinon 1965 are iedphes. MacKinnon (1396 one-sided p-values.
‘ ) Augmented Dickey-Fuler TestEquation
Augmented Dickey-Fuller Test Equaiion -
Augmented Dickey-Fullr Test Equation DependrtVariatls D(LODOE) Dependent Variece D(LCOZE)
ok . ' ! Method Least Suares
Dependent Variablg: D(LCO2E) Method: Least Squares .
) : " Date: 09/08/25 Time: 2152
Methodt Least Squares Date: 008125 Time: 21:53 Sample(adjated 1991 2002
Date:DBiDSQB T!me:21:53 Sample (adjusted); 1981 2022 _ m"dadobmﬂwyﬂﬂerﬂdiusmm
Sample (adjusted) 193 2022 Included observations: 32 after adjustments
Included observations: 32 after adjustments : — Ve Cosfide  SdEmor tShisic  Frob
Variable Coefficient ~ 3td.Error  3Mafisic  Prob
Variable Coeficient  Std Eror  tSfafistic  Prob. ) LCOZEH) 163185 0096744 -1B6TTR 010
LEQREH) 000G 0023EE 0ASEEN 03775 c OTOSER  OAS0TE TMIBED 008
LCOREL-) 0008304 0001480 4201037 0.0002 C (012480 D7110s8  OMB1 09104 GTRENDCIS0)  OO0SS1  OO0MZ  1TTM%6 00866
] R-squared 0.000806  Mean dependentvar 0.0288%8 Resquared 00RGT2 Meandepencentvar 002869
Requid 000086 Ve dependervar eSS AdjustedR-squared 0032801 5.0, dependentvar 0.03M AdjustedResquard 0036612 S0 dependentvar 003817
Adjusted R-squared 0.00038 5.0.dependentvar 0.030171 . . . g L UEp ey g
‘ P SE ofregression 0.038802  Akaike infocrterion -1548324 SE ofregression 03D Akalkeirfocrteion  -3589905
S.E. of regression 0.03%163  Akaikeinfocrieion -3611408 - ) ) L
Sumsauaredresid QOIS Schwarzeriern L 5RE Sum squaredresid 0047827 Schwarzcreon -3467716 Sumsquaredresid 0042872 Schwarzerteron 145249
b : C N Loglkelhood 5878919 HannanQuinncrter  -3.518950 Log lkelhood G044 HamnanQuimerter  -35443%
Logilkelood BTRAE Hannanumcrern 3BT | Fspaisic 0024186 DubinWebonstst 199104 | Fashisc 15T Dutinasonstst 1870081
Durbin-Watsonstat - 1.885667 PrabiF-stfsic) 0877483 Prab(F-satsc 027
Mull Hypathesis: O(LCO2E) has aunit roct JNuH Hypathesis: D(LCO2E) has aunit roct JMuH Hypothesis: D(LCCRE) has a unit oot
Exogenous: Nong Exogenaus: Constant Exogencus: Constart, Linear Trend
Lag Length: 2 (Automatic- based on SIC, maxlag=8) Lag Length:0 (Automatic- based on 3IC, maxlag=5) Lag Length:0 (Automatic- based on SIC, maxlag=)
{-Stafisic  Prob +Stafistic~ Prob? FStatisic  Prob?
Augmented Dickey-Fuller test stafistic 418018 01423 | Augmented Dickey-Fullertest statstic 5352621 0.0001 Aﬂgm?ﬂtedﬂi*w”"ﬂteﬂStﬁﬁSUC 5330165 00007
Testerticalvalues: 1% level 2BATI20 Testerticalvalies: 1% level -3.661881 Testoriticalvales: 1% level -4.284580
5% level -1.952910 5% level -2 060411 & level -1562682
10% level -1.610011 10% level -2 610180 10% level -3.216267
“MacKinnon (189 one-sided pvalues, WacKinnon (1395) one-sided p-values, *MacKinnon (1986) one-sided p-valuss.
Augmented Dickey-Fullr Test Equaton Augmented Dickey-Fullr Test Equation gig!:ggnd&;mmﬂ?gg;g;‘mm
Dependent Variable: D{LCOZE 2) Dependent Variable: D{LCC2E2) p ) ' <l
) ) Method Least Squares
Metho: Least Souares Methodt Least Squares Date: 090625 Time 2154
Date: 0908125 Time: 21:55 Date: 09/08/25 Time: 2154 i
" Sample (adjusted) 1992 2022 Samele(adjstd) 19522022
Sample(adjusted,}.19942022 ) . i Included observations: 31 afer adjusments
Included observations: 23 after adjustments Included obs ervations: 31 after adjusiments
) - — ) ) - Variable Cogfficient  Std.Error  t-tafistic ~ Prob.
Variable Coefficient  Std.Eror  tStafistic  Prob Variable Coeficient ~ Std.Error  t-Stafistic  Prob.
- DILCO2E(-1)) 004874 0158243  -5.33B185  0.0000
DILCOZE)) 0277370 0195604  -141806 01681 DILCO2E(1))  -0.893202 0488884 6352611 0.0000 C 00T OO0 124330 02241
DILCO2E(-1),2) 414627 0ATRAER 232347 00233 C 0029128 D.00S0BE 3204070 0.0033 @TRENDCIOS0Y) 0000541 DOOOE2E  DSESI3 0510
DILCO2E(-2).2) 0488519 0455126 -3007348  0.00%8
Resquared 04999 Meandependentvar 0000112 | R-squared 0504385 Mean dzpendentvar 0000112
R-squared 0475922 Mean dependentvar 0.002043 | AdjustedR-squared 0479623 S.D. dependentvar 0056060 | AdjustedR-squared 0469208 S.D. dependentvar 0056080
Adjusted R-squared 0435608 5.0 dependentvar 0.049242 | SE ofregression 0.040440  Akaike infocriterion 3516642 | SE ofregression 0.040843  Akaikeinfocritedon -3.456402
3E. ofregression 0.038993  Akaikeinfocriterion -3.858466 | Sumsquaredresid 0.047427  Achwarz criterion 342327 | Sumsquaredresid 0.046708  Schwarz criterion -3327629
Sum squared resid 0.038581  Schwarz criterion -3517011 | Log likelihood 56.49245  Hannan-Quinn criter. 3435485 | Log likelihood 56.72823 Hannan-Quinneriter. 3421188
Log likelihood 56.04760 Hannan-Quinncriter -3B14167 | F-stafistic 2865055 Durbin-Watson stat 1866336 | Fstatisic 1428871 Durbin-Watsonstat 1879218
Durbin-Watsanstat 2184091 ProbiF-statistic) 0.000010 Prop(F-stafstic) 0.000054
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Null Hypothesis: LCO2E hasa unit root “Null Hypothesis: LCOZE hasaunitract Null Hypothesis: LGO2E hasa unitroat
Exogencus:bong Exogenaus: Constant Exogenus Consta LinearTrend
Bandwicth: 2 (Newey-West automatic)usingBartlett kemel Bandwidih: 2 (Newey-West automaticjusingBartlett kemel Bandvid 2 (Newey- Wt automafcjusingZaret kemel
AditSE  Probt Adi 3t Frob AdkSal Prob?
. . Phillips-Pemon test statistic -1 566345 07432
Pillps-Permontest statisic 4576794 10000 | Phlips-Pemonteststatiio DI%6% 03630 Testertcavaes % leve EyiEig
Testorticalvalues. 1% level 26310 Testerficalvaies: 1% level 885730 % level 38T
5% level -1.951887 1505;”9;2 52?7!1132 10% level -3212361
10% level -1.610579 - -
*MacKinnon (1996) one-sided pvalues.
*MacKinnon (1996) one-sided p-valus.
*Mackinnon (1996) one-sided p-valugs. (1555 F
Residual fior) 0.001340
— Residualvariance(no carmecion) 0.001485 HAC corrected variance (Bartlett kemel) 0.001294
Residualvanance no correcton) 0001488 | HAC comedtedvanance(Bartisttkemel) 0.001315
HAG corrected variance (Bartlett kemel) 0.001306
Phillips-Pemon Test Equation
Phillips-Pemon Test Equation ﬂ?:;gﬂ:gﬂ;g}ma
Phillips-Pemon Test Equation Depencent Variabie: DILCOZE) Do s i
Dependent Variable: D(LCOZE) Metnod Lest Squares Sample (acusted) 1991 2022
Method: Least Squares Date: DBJ‘DME T!me.21 56 Included observations: 32 after adjustments
Date:03/0825 Time:2156 Sample (acjsted; 19912022
Sample (adjusted): 1981 2022 Includedobservatons: 32 after adjustments Varigble Coefficient  Sid.Emor  tStafistic  Prob.
Included observations: 32 after adjusments _ _
Variable Coeficient  Std.Error  t-Sfafistic  Prob. LGQRE) 016385 000ET4E  -1EBETTS 01024
" c 0708592 0408075  1.741880  0.0821
Variable Coeficient  3td.Emor  tStafisfic  Prob. LGQIEM) DOIES  OOEE  015EN 08775 QIRENDCIO0T)  OOOGES 000313 177M5 00866
- C 0012450 0111066  0.112181 058114
LGO2E(-1) 0.006304 0001485 4201032  0.0002 Resquared 0098672 Mean dependentvar 0.029698
R-squared 0.000806 Mean dependentvar 0.020608 AdjustedR-squared 0.038512 5. dependentvar 0.038171
R-squared 0.000386 Mean dependentvar 0029698 | AdjustedR-squared -0.032501 5D.dependentvar 0.038171 S.E. ofregression 0038449 Akaikeinfacrieion -3.589905
Adjusted R-squared 0.000386 3.0 dependentvar 0.039171 S.E ofregression 0.039802 Akaikeirfocriterion -3549324 Sum_squ_aredreswd 0042872 Schwarzcrterion -345402
SE. ofregression 0.038163  Akaike infocriterion -3611405 | Sumsquaredresid 0047527 Sehwarzerterion 3457716 Loglikeinood G.43040 Hannan-Quimcrter 3544368
Sum squared resid 0047547 Schwarzeriterion 3E65601 | Loglikelinoad 5878919 HannanCuimnerter, 3518959 F'“ﬂf‘;"f“ ;gﬁﬁﬁ Durtin-Watsonstat 1870081
Loglikelinood EBTEME Hannan-Quimcrter 1836222 | Fslafisic 0024185 DubiniWaisonstat 1991104 PpF-saisic)
Durbin-Watson stat 1.995657 Prob(F-stafistic) 0877483
"Null Hypethsis: D(LCO2E] has aunit raot "Nl Hypathesis D{LCORE] hes aunitract Uy pelhesis DILOC2E s & i oot
Exogencus:None Exogenuus: Constant Exogenms..t;nnstam L:nearTrend__ )
Banduwidth & {Newey-West automaic)using Bariettkemel Bandwidt 2 {Newey-West automatic)usingBariettkemel Bandwicth: 1 (Newey-West automatic)usingBartlett kemel
Ad LSt Prob AdbSat Prob po e Frov”
" Phillips-Pemontest statistic -5.334828  0.0008
Phillips-Pemon et statisic 381414 00004 Philips Pemonteststafisic BEEE W e “TEn
Testocalvalies. 1% level 264672 Testeriicahvabes: 1 vl Fosion % evel 3562882
5% level -2.960411
5% level -1.852085 10% level 2819180 10% level -3.215267
10% level 1610400 .
— i *MacKinnon (1996) one-sided p-values.
*Mackinnon (1996) one-sided p-values. Weckinnon 1398)one-sided-aues
. ) o Residualvarance(no correclior] 0.001507
Residualvarance (no correcton) 0.001530 : ¥ .
Residualvariance nocorrector) 0002072 | KA corracedyarionce(Bartet emel) oooras | PAGcemesed vadance(Barkemel) 0001440
HAC correctedvanance(Bartlett kemel) 0.002426
- . Phillips-Pemon Test Equation
Phillips-Pemon Test Equation Depe?wda'ﬁVariab\e:SjLCOZE.Zl
Phillips-Pemon Test Equation Dependent Variable: D{LCOZE 2) Method: Least Squares
Dependent Variable: D{LCOZE,2) Method Least Squares Date: 090825 Time: 24:57
Method: Least Squares Date: 03106125 Time:21.58 Sample (adjusted) 19822022
Date: 09/08/25 Time: 21:58 Semple (adjusted): 19922022 Included abservations: 31 after adjustments
Sample (adjusted); 19822022 Included observations: 31 after adjustments
Included observations: 31 after adjusiments - - Variable Coefficient ~ Std.Error  t-Statistic  Prob.
Variable Coefficient ~ Std.Eror  1-Sfafistic  Prob.
i i - Statisti LCOZE(-1)) -1004874 0188243  -5.338185  0.0000
Variable Coeficient  Std.Error  t-Statistic  Prob. DILCOZEM)] 0SUD DR SN 0000 Dil Ct rcocla o o o
G 0028128 0003088 3204970  0.0033 1990
DILCO2E(-1)) 0BT 0168688  -3.745972 0.0008 @TREMD{™9907) 0.000541 0.000824 0656613  0.5169
R-squared 0495969 Mean dependentvar 000012 | Resquared 0504535 Mean dependentvar -0.000112
R-squard D367 Mean dependentvar 000012 | Adjustedfosquared 047823 5. dependentvar 006060 | AdiustedRsquared 0463203 S.0.dependentvar 0.056050
AdjustedR-squared 0316795 5.D. dependentvar 0.058080 SE afregression 0040440 Akaike nfo criterion 318842 | SE ofregression 0040843 Akaikeimocriterion 3456402
3E. of regression 0046269 Akaikginfo criterion -3.276947 Sumsquaredresid 0047427 Schwarzcriterion 3432 | sumsquaredresid 0046708 Schwarzcrteron 3327629
Sum squaredresid 0.084226  Schwarz criterion -3.230689 Log likelinood 5648245 Hannan-Quinncrier. -3.435485 Loglikelihood 5872923 Hannan-Quinncriter 3421166
Log likelihood 51.79267 Hannan-Quinncriter. -3.261868 F-statistic 2865055 Durbin-Watson stat 1868336 F-statistic 1425971 Durbin-Watson stat 1578218
Durbin-Watson stat 2.018068 Propi(F-statistic) 0.000010 ProblF-statistic) 0.000054
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Gl

MNull Hypothesis: LCOZE is statiorary
Exogenous: Constant

Bandwidth: 5 (Mewey-West automatic) usingBartlett kemel

Null Hypothesis: LCO2E is staorary
Exogenous: Constant, Linear Trend

Bandwidth: 4 (Newey-\West automaticjusingBartlett kemel

LM-Stat. LM-3tat.
Kuwiatkows Ki-Phill ps-Schmids- Shin test statistic 0539403 | KwiatkowskiPhilips Schmid-Shintest stafstic 0.185589
Asymptoticerticalvalues™ 1% level 0739000 | Asymptoticcritical valuest 1% level 0.216000
5% level 0.148000
5% level 0.453000 10% level 0112000

10% level 0.347000 )

_ I ] R - *Kwiatkowski-Phillips-3chmidt-Shin (1892, Table 1)
*Kwiatkows ki-Phillips-Schmidt-Zhin (1992, Table 1)

- - — Residualvariance(no correcion) 0.004738
Residualvariance(no correction) 0.094562 HAC correctedvariance(Bartlett kemel) 0.017563
HAC correctedvarance(Bartlett kemel) 0478774

KP35 Test Equation
KPSS Test Equation Dependent Variable: LCO2E
DependentVariable: LCO2E Method: Least Squares
Method: Least Squares Date: 08/08/26 Time: 21:58
Date: 09/08/25 Time: 21:59 Sample: 19902022
Sample: 19802022 Included observations: 33
Included obs rvations. 33 Variable Cosfficient  Std.Error  tStafistic  Prob.
Variable Coefficient Std. Error {-Statistic Prob.
c 4215839 0.024301 173.4750 0.0000
C 1719108 0054350  G681140 00000 @TREND(™1930) 0031467  0.001305  24.10908  0.0000
R-squared 0849367 Mean dependentvar 4719106
R-squared 0.000000  Mean dependentvar AT19108 | pdjusted R-squared 0847734 5.D.dependentvar 0.312277
Adjusted R-squared 0.000000  3.D. dependent var 0312277 | SE. ofregression 0071392 Akaike info criterion -2.332582
SE Dfregressmn 0.312277  Akaike infocriterion 0.5305032 Sum squaredresid 0.158003 Schwarzcriteron -2.291364
Sum squared resid 3.120841 Schwarz criterion 0.585331 Log likelihood 4131227 Hannan-Quinn criter. -2.352045
Log likelihood -7.808704  Hannan-Quinn criter. 0585240 | F-statistic 5812477 Durbin-Watson stat 0.301672
Durbin-Watson stat 0024287 Prob{F-stafistic) 0.000000
Mull Hypathesis: O{LCOZE) is stationary Mull Hypothesis: D{LCO2E) is stationary
Exogencus: Constant Exogencus: Constant, Linear Trend
Bandwidth: 2 (Mewey-West automatic)usingBart|ett kemel Bandwidth: 1 (Newey-West automatic) usingBartlett kemel
LM-Stat. LIM-tat.
Kwiatkowski-Phillips-Schmidi-Shintest stafistic 0.152090 | Kuwiatkowsk:Philips-Schmidt Shintest stafstic 0.083329
AS}'thUthl:ﬂtl calvalues® 1% level 0.739000 Asymptoticcritical values®: 1% level 0.216000
5% level 0.453000 1%"’%';’”“ g;‘;‘gggg
10% leved 0.347000 Bve -
i . : i it i 3
*wiatkowski-Philips-Schmidt-Shin (1892, Table 1) Kwdatkows k- Phillps-Schmit-Shin (1392, Table 1)

- - — Residual varance(nocorrecion) 0.001471
Residualvarance(nocorrection) 0.001486 HAC corrected variance Bartlett kemel) 0.001484
HAC corrected variance(Bartlett kemel) 0.001333

KPS5 Test Equation
KPSS Test Equation Dependent Variable: D(LCOZE)
Dependent Variable: D{LCOZE) Method: Least Squares
Method: Least Squares Date: 0/08/25 Time:21:58

. Y Sample (adjusted): 19912022

Date: 09/08/25 Time: 22:00 . .
Sample (adjusted) 1991 2022 Included observations: 32 after adjustments
Includzd observations: 32 after adjusments Variable Coefficiert  Std.Ermor  t-Statistic  Prob.
Variable Coefficient Std Error  t-Statistic Prab. C 0.022725 0.014340 1 EG46TO 01235
"19907) 0.000423 0.000753 0.657181 0.5815
C 0.029608 0.006924 4238807 0.0002 TRENDC :
R-sguared 0.010242  Mean dependertvar 0.025698
R-squared 0.000000 Mean dependentvar 0028688 | AdjustedR-squared 0022750 S.D. dependentvar 0.033171
Adjusted R-squared 0.000000 S.D.dependentvar 0.03%171 S.E. ofregression 0039514  Akaike infocriterion -3.558814
S.E. of regression 0032171 Akaikeinfocriterion -3611019 Sum squared resid 0.047078 Schwarz criterion -3.467205
Sum squared resid 0.047565  Schwarz criterion -3.666214 | Loglikelihood 58.94102  Hannan-Quinneriter. -3.623443
Log likelihood B8.77630 Hannan-Quinn criter. -3595836 | F-stafistic 0.310450  Dwrbin-\Watson stat 2.002885
Durbin-Watson stat 1982192 PropiF-stafistic) 0581533
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. LREP ;) i)zl

JNuII Hypothesis; LREP has a unitroat
Exogenaus:Nong
Lag Length:0) {Automatic- based on SIC, maxlag=5)

Null Hypothesis: LREP has a unit root
Exogencus: Constant
Lag Length: O (Automatic- based on 3IC, maxlag=3)

hull Hypothesis: LRER hasa unit ract
Exogencus: Constant, Linear Trend
Lag Length O (Automatic- based on 3IC, maxlag=8)

{Shtste  Frob? Flafetic  Prob” e Prob”
N Augmented Dickey-Fuller test stafistic -JBE5850  0.0089 Augmented Dickey-Fuller est stafstc 766600 00327
gty e s DDl 0764 e T e R Y] T
Testerficalvalies. 1% level 253010 5% level 2510 5% level 3E57T5S
150!;& \‘eve\‘ 1 ;5;::; 1% vl 6T 0% leve 321261
2 -1l
“MacKinnan (1996) one-sided pvalLes “MacKinnon {1995) one-sided pvalues.
"WacKinnon {1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation ‘S”gmed”:ﬁd\‘?iq(?rguigggEq"m”
‘Augmented Dickey-Fullr Test Equaton Dependent Variable: D{LRER) eﬂen_ ariabie: DILREF)
Depentent Vit D{LREP) Methot LeastSquares gﬁ“_%;;g;?ﬁ?”?;im
Nehod LesSqurs Date 090815 Time: 22:02 S et 11 102
Date: 0808125 Time: 2204 Sample (sdjsed) 1991 2022 InﬂcTupcI:d(Eb!J;ueaf:ﬁns' 32 after adjustments
Sample(adusted) 1991 2022 Included observations: 32 after ad jusiments )
Included abservations. 32 after adjusments Variabe Cotficed S Emor  bSisic  Pros Variablz Coefficient  Std Eror  tStafistic  Prob
Variable Coeficent  Std.Eror  t3afistic  Prob AR OE0ME DM G 0006 LREP(-1) 0867176 0061018 -3.758680  0.0008
c LT 4T 3'394252 00005 c 448830 1068197 3824064 0.0008
LRERL) 0003405 0009305 0383 OTIEY ' ' ) ) ([TREND("9807 0001095 0006658 0164385 0.0708
R-squared 0332515 Mean dependentvar 0.038707 !
Resquaed U6 Neandegndetvr 00T AdistedRsqaed 03085 SD.ependenbr  DAIEGTE SRl il o
Mjstedfsoaed D05 SO dgendetvar - 040876 SEdrgeson DO Mdkemooten (76 SEofegesin MW Agieiiocizn QO
S‘E.ufreg[essmlj 0409678 Aka\kmfucm_emn 1085326 Sum;qularedreswd 3460985 Schffarzcrﬁenunl 0.830303 Sumsquaredresid 1457763 Schwarzerteion V5T
Sumsquaredresid 521054 Schwarzcrteon 1131130 Loglikelihood AH812 Hannan-Quincrker 0.769060 Loglielicad 8804208 Hannan-Quinn criter D3B8 11
Log irelinaed 838521 Hannan-Quinnerter, 1100508 Fsfatisic 1454480 Durbin-Watsonstat 1774270 Fstatisic 7243564 Durbin Watsanstat 1730787
DubinWgsonstst 2118617 FrabiF-statsf) 0.000851 ProbF-safit) 0002809
JNLIHH)'DDThES\s:D(LREPJ hasaunitroct Mull Hypathesis: D{LRER) has a unit root NuIIHyputhlesis D(LRE_Plhas auntroot
Exogenus: None Exogenous: Constant Exagenous:Gonstant,Lingar Trend ‘
Lag Length 1 {Automatic-baseden IC, madsge) LagLength:1 (Automatic- basedonSIC, maxiag=) LagLenglh-T Automafc- ased anIC, maxkag~d)
‘e P +Statistic Prob* t-Statistic Prob*
- Augmented Dickey-Fuller test stafistic: -4871858  0.0025
sugnertedDicieyFlertstshisic S0 oo | AuamentedDickeyFulerteststaisic AWM MW | e TRl TS
— - Testeriticalvalues: 1% level -3670170
Testorificalvaes. 1% level 2644302 % level 5 85T 5% level -3.568379
i Eve - 10% leved 3218382
f’;&'m : :%;ﬁ 0% leve 2821007
i *MacKinnon (1998) one-sided pvalugs.
Sackinon (1998 one-sded paales, MackKinnon (1995 one-sided p-values
Augmented Dickey-Fuller Test Equaion
) ) Augmented Dickey-Fuller Test Equation Dependent Variable: D{LREP2)
‘Augmented Dickey-Fullr TestEquafion Dependent Variable: DJLREP2) Method: Least Squares
DependentVariable: DILRER2) Method Least Squares ' Date: 09008125 Time:22.04
Method Least Squares Date: 0900825 Time:22:04 Samp\e(adjusled‘!‘19932022 }
Date: 09/0B25 Time: 2205 Sample (adjusted] 1993 2022 Included observations: 30 after adjusiments
Sample (adjusted; 19932022 Included observations 30 after adjusiments ‘ . .
Included observafons 30 adusiments Variable Coefficient  Std.Emor  t-Staistic  Prob.
- Variable Cosfficient Std. Error +-5tatistic Prob. D,LLREP(-W]] -1.360158 0279204  -4.871558 0.0000
Variable Coeficent  3id.Eor  &-3tafistic  Prob. = o ionn s QLLREE(-W! gé?gg;g glggigg 10 i;m; gégﬁ:
DILREP(-1)) 3434 026738 006040 00000 DILRER()2) 0228630 0479386 127445 0.} ETREND[19907) 00547 DOOBS0 M0 07718
DILRER-1).2) 0220879 075820 126132 02134 c 0032058 0073820 0434224 0BETE
R-squared 0574371 Mean dependentvar 0.013031
Resquared 0569983 Meandependentvar 0013031 | Resquared 0572985 Mean dependentvar 0013031 | AdustedRsquared 0525260 5D, dependertvar 0584040
AdjustedRsquared 0554625 5.0, dependenivar 054040 | AdjustedResquared 0541333 5. dependentvar 0504p4p | SE ofregression 0403302 Akaikeimo crierion 1174836
SEofsgresion OX6M1 Mkakeimocrteon 1061781 | SE.ofregression D403 Akaikeirfocreron 141140 | Sumsouaredresd 4388727 Schwarzcrieron 1361664
Sumsquaredresid 4400632 Schwarzerteion 1045174 | Sumsquaredresid 4370114 Schwarzerferion 1251589 :;Dgt”tlfet‘.'m ﬁg*;éi; Eanbnm;rﬂl‘)ﬂnnc;n?r. 1‘;3;232
Loglikeliocd 1377842 Hannan-Quincrter, 1081645 | Loglikelihood 1367203 Hannan-Cuinn criter 1158204 E;&‘;'Sfmm s urbin-Watson stal .
Durbin-Watsonstat 1328210 F-statistic 1811334 Durbin-Watsonstat 1937822 )
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Hull Hypathesis: LREP hasa unitroot
Exogenous: None
Bandwidth: 13 (Newey-West automatic)using Bartlettkernel

MNull Hypothesis. LREP has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automaticjusingBartlett kemel

Mull Hypathesis: LREP has a unit roct
Exogenous: Constart, LinearTrend
Bandwidth: 3 (Newey-West automatic) usingBartlett kemel

Adj bt Props AdjtSat  Probt Adj tStat  Prob*
. o Phillips-Peron test statistic -3738216  0.0340
. . Phillips-Peron test statistic: -3854321  0.0081
Phillips-Pemontest statistic 0664867  0.8917 : .
e 280 Testelvabies Tk e B TR i priii
e Jrposre 5 [evel L5710 10% level 321231
1 lere 1610673 e L
_ FP—— oo *MacKinnon (1396) one-sided p-values
acRInnon | ONE-Sided p-values.
WacKinnon (1396) one-sidzd p-values. P
- . P Residualvariance(no correctior) 0.108055
N Residual orrecton) HAC correctedvaniance (Bartlett kemel) 0103482
Residualvariance no correcion) 0162830 HAG carrectedvaiance Bartiet kemel) 0.10469%
HAC correctedvanance(Bartlett kemel) 0.047938
Phillips-Peron Test Equation
Philips-Pemon Test Equation Dependent Variabe: DLREP)
Phillps-Pemon Test Equation Dependent Variable: DLREF) ge:“%gftgg STq_”ﬂfﬁ_zz ©
Dependn it D) Vebog s Sqans Sangl s 191202
Wethod: LeastSquares Date 030825 T!me 205 Included obs ervations: 32 after adjustments
Date: 09/08/25 Time: 22:06 Sample (adjusted) 1891 2022
Sample (adjusted): 1981 2022 Includzd observations 32 afer adjusments Variatle Coeficert  Std Emor  LSfatisfic  Prob
Included observations: 32 after adjusments
I Variable Coefiicient  Std.Emor  tStatistic  Prob. LRERL-1) 056TIT6 0451018 -3755680  0.0008
Variable Cosficient St Eor  tStafistic  Prob. ) c 4466310 1168157 3624964 0.0008
LBEP(-1) 570146 0047463 -DEGEEED  0.0008 @IREND(1990") 0001095  (0.008659 -0.164395 08708
¢ 447345 1048702 3834282 0.0008
HRERLT) DUR0  QO0GHE  0E1OTIE R-squared 0333136 Mean dependertvar 0.036707
] . Resquared 0332515 Mean dependentvar 0.038707 AdjustzdR-squared 0287145 S.D. dependantvar 0408978
2;5:;:; . ggg::g: geﬂaggezzggm\gr gggg;% pdstecRsqiad 0310265 5D dependertyar D4T6ETE SE ofregression DUEND  Acakeinfocriion 0800263
e T ek P SEolegesson 0395 AMdleiooiein 0730 Smsareesty e e poers
-0 regressmlj ET El ucr_enun Sum squared resid 3480985  Schwarzcrierion 0830303 Fusgﬂ'ﬁ;“co '”43554 D:rnbnl?minunn?t;r 1'750757
Sum squared resid 5210845 Schwarzcr@enon 1131130 Loglikelhood 9318112 Hannan-Cuin crter 0759080 MF o o - R
Log keihood 1836621 HannanQuimncrier 1100508 Fstaitc ) DubinVatonstst 1774270 -
Durbin-Watsonstat 2115617 MF-S‘HS“CI 0.000551
- - - - :
! i Null Hypothesis: D(LREP) has a unit oot NulHypothesis: D{LREF] Fa a unf roct
Null Hypothesis: D(LREF) has a unit root P [ Exogenaus: Constan, LinearTrend
Exogenaus:Nong Exogenous: Gonstant =S ; .
Bandwidth 18 (Newey-West automatic)using Bartlettkerel Bandvith 20 (Neweyeest automelic using Bartsfkenel Eendvi 19 (ewey West automaticjusing Ber eteerne
AtStt Prob Ad LSl Prob* p R v
ot Phillips-Pemon test statistic -10.41041 0.0000
Phillps-Perontest staisic 06155  0ojop | Phillps-Pemonteststafic AOTRORD 0000 | e Thlev 330580
Testomcavies T levd 2T Teserfaalvabes. 1% lave i 5% level 356288
&% level 1 9800%6 5 leve 2% {08 eve 1387
10% level 1‘510400 10% level -2 519160 -
EVEl -
. ‘ . “MacKinnon [1996)cne-sided pvalues *MacKinnon {19%6) one-sided p-values.
*MacKinnon (1998) one-sided p-values.
N Residualvariance(ne correciion) 0.149656
Residualvariance(no correcton) 0.149700 : : .
Residuslvarance(no corrector) 0150105 | HAG comededvanance(Bartettkeme) poa7s | HACcomededvatance (Barletemel) 0.020380
HAC correctedvarance (Bartlett kemel) 0.022957
Phillips-Pemon Test Equation EZEL%E:;?;;?;E‘:&E;E
Phillips-Peron Test Equation D"'De”qﬂ\‘fﬁ”ab'e: DiLRER2) Method: Least Squares )
DependentVariable: [{LREP,2) ’\Dﬂe:hoo%fégfa;;s'?gm;‘! w Date: 09/08/26 Time: 22:07
Method: Least Souares e ks Time Sample (adjusted) 1982 2022
Date; 09/08/25 Time: 22:08 Sﬂmp\e(ﬂd]usted!.15922022 . Included observations: 31 after adjustments
Sample (adjusted): 1992 2022 Included observations: 31 after adjusiments
Included obs ervations: 31 after adjustments p— Corfoet  SdEmar  tSisic  Prob Variable Coefficient  Std.Error  {-Statistic Prob.
: " LREP(-1)) -1112483 0810680 -6.144182 0.0000
Variable Coefiicient ~ Std.Error  t-Stafistic  Prob. MLREPW] gg;g??g gg;;;:? gi:ﬁﬁ; g?g?g o C( ! DOVWE 0158808 02073 08I
DILREFL-1) 406695 OATHMST 636380 0.0000 . . g @TREND{™9907) -0000745 0006242 -0.090427  0.9286
R-squared 0577227 Mean dependentvar 0018237 | Resguared 577380 Mean dependentvar 0015237
R-squared 0576083 Meandependentvar 001237 | agjusteqRosquared 0582849 SO dependentvar 0604391 | AdjustedR-squared 0547161 SD. dependentvar 0.604581
AdjustedR-squared 0576083 3.0, dependentvar DE04EY | SE ofregression 0400030 Akaikeinfocriterion 1067784 | SE ofregression 0407051 Akaike nfo criterion 1.132008
5E ofregression 0383838  Akaikeinfocrterion 1008870 | Sum squaredresid 4540686  Schwarzcrierion 1160300 | Sumsquaredresid 4639331 Schwarzcriterion 1270781
Sum squaredresid 4653243 Schwarzerterion 1052228 Log likelihood -14.55066  Hannan-Quinn criter. 1087842 Log likelihood -1454613  Hannan-Quinncriter. 1177245
Log likelihood 1459254 Hannan-Cuinncriter 1021049 F-statistic 39.59473  Durbin-Watson stat 2018327 F-statistic 1812437 Durbin-Watson stat 2016935
Durbin-Watson stat 2013449 ProbiF-stafistic) 0.000001 PrapiF-stafistic) 0.000006
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Null Hypothesis: LREP s statiorary Null Hypothesis: LRERis statorary
. Exogencus: Constant, Lingar Trend
Exogencus; Constant A -
Bandwidth: 1(Newey-West automatic)usingBarllett kemel Bandwidth: 2 {Newey-West automaticjusingBartiett kemel
Lh-Stat.
LIA-Stat. ?

- - - — Kwiatk owski-Phillips-Schmidt-Shin test stafistic 0.112804
Kwi atko.uls kHj-‘tj|II|ps—Sd1T|dt-Sh|ntes1 stafistic 0.141948 Asympioticerficalvalies, 1% level 0.216000
Asymptoticcriticalvalues®: 1% level 0.735000 5% level 0.146000

5% level 0.463000 10% level 0115000
10% level 0.347000
*wiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
*Kwiatk ows ki-Phillips-Schmidt-Shin (1892, Table 1)
Residualvanance(no carrecion) 0.159533
Residualvariance(no correcton) 0.163202 HAC corrected variance(Bartlett kemel) 0.261423
HAC corrected variance(Bartlett kemel) 0.232035
KP33 TestEquation
KPS5 Test Equation Dependent Variable: LREP
Diependent Variable: LREP Method: Least Squares
Method: Least Squares Date: 09/08/25 Time: 22:08
Date: 09/08/25 Time: 22:08 Sample: 19802022
Sample; 19902022 Included observations: 33
Included observations: 33
Variable Coefficient ~ Std.Error  t-Stafistic Prab.
Variable Coefficient  Std.Error  -Stafistic Prab.
c 7.685088 0.140274 5478845 0.0000
c 7786879 0071415 1080376 0.0000 @TREND(19907 0006381 0007534 0544354  0.4049
3 R-squared 0.022481 Mean dependentvar 7786879
E ;q”md 0.000000 - Mean dependentvar TTOBRTS | fustedRescuared  -000082 5D dependertvar 0410246
justed R-squared 0.000000 S.D. dependent var 0.410246 ; ; L
SE ofregression 0410248 Akaikeinfo criterion 1085714 | SE ofregression 0412088 Akaikeirfo critéon 1123583
Sum squaredresid 5385854 Schwarzcriterion 1.131083 Sum ?’q”.ﬂm resid 5.264500  Schwarz crrtenun_ 1214280
Log likelinoad 1691429 Hennar-Quinncriter 1100973 Log likelihood -16.83912  Hannan-Quinncriter. 1154100
Durbin-Watson stat 0.071655 F-statistic 0.712934  Durbin-Watson stat D.BB1ZB4E
Null Hypothesis: D{LRER) is stationary Null Hypothesis: D{LREP) is stationary
Exogenous: Constant Exogencus: Constant, Linear Trend
Bandwidth: 13 (Newey-West automatic)using Bartlettkernel Bandwidth: 14 (Newey-West automaticjusing Bartlettkernel
| M-Stat. LI-Stat.
Kiwiatk ows ki-Phillps-Schmidt- Shin test statistic 023go57 | Kwiatkowski Phillps Schmict-Shintest staisfic 0.186866
Asymploticericalvaues™ 1% level 0735000 Asymptoticcritical values® 1% level 0.216000
’ 5% level 0'453000 5% level 0.145000
Eve : 10% level 0.119000
10% level 0.347000
*Hwiatk owski-Phillips-Schmidt-Shin (1892, Table 1) Kudatkovst-Philips-Schmict-Stin (1382, Table1)

- - — Residual variance(no correction) 0.160811
Residualvariance(no correction) 0.182035 HAC corrected variance (Bartlett kemel) 0.041128
HAC corrected variance(Bartlett kemel) 0.045841

KPSS TestEquation
KPS5 Test Equation Dependent Variable: D{LREP)
Diependent Variable: O{LRER) Method: Least Squares
Method: Least Squares Date: 09/08/25 Time:22:08
Date 08/08/25 Time: 22410 Sample(adjusted): 1991 2022
Sample (adjusted); 19812022 Included observations; 32 after adjustments
Included observations: 32 after adjusimens Variable Coefficient  Std.Erer  tStatistic  Prab.
Variable Coefficient  Std. Error  t-Statistic Prab. c DA06126 0449837 0708281 04847
ETREMD(™19907) -0.004086 0007925  -0D.515613 0.6099
c 0.038707 0072287 0535379 0.5962 _
R-squared 0.008734 Mean dependentvar 0.038707
Re-squared 0.000000  Mean dependentvar 0.038707 | Adjusted R-squared 0024258  S.0.dependentvar 0.408976
Adjusted R-squared 0.000000 5.D.dependert var 0408976 | SE ofregression 0413907  Akaike info criterion 1134108
S.E. ofregression 0.408976 Akaikeinfocriterion 1.080432 Sum squared resid 5139564 Schwarzcriterion 1.225718
Sum squaredresid 5185110 Schwarz criterion 1126236 | Log likelihood -16.14575  Hannan-Quinn criter. 1.164475
Log likelihood -18.286%1 Hannan-Quinn criter. 1.085815 F-statistic 0265857 Durbin\Watsonstat 2136491
Durbin-Watson stat 2118369 Probi(F-stafistic) 0.609904
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: LE pad) a0 el

JNuH Hypothesis: LF hasa unitroat
Exogenous: Nong
LagLength: 0 (Automatic- based on SIC, maxlag=5)

Null Hypothesis: LF hasa uni oot
Exogencus: Canstant
Lag Length:1 (Automatic- basedon SIC, maxlag=5)

Null Hypothesis: LF hasa unit root

Exogenous: Constart,
LagLength & (Autom

LinearTrend
atic- based on SIC, maxlag=5)

= : S Pon 1-Chatistic Prob*
t-omfisic  Prob. Augmented Dickey-Fullerteststasic A4 0076
Augmented Dicke-Fullr test staistic D%ET0 07ER Testerifcalvalies 1% level -4.334309
Augmented Dickey-Fuller test stafistic 1820584 03526 Testortcalvales 1% evel B 15;;'?&‘\ ;?Eggg
Testortialvalues: 1% level 26310 i leve 2980411 i b
5% level -1.851887 10% level -LE19160 “MacKinnan 1996) ane-sided p-values
10% level 1610579
9 4
] ] ] Wackinon 1265 - edphes Augmented Dickey-Fuler Test Equaton
“MacKinnon 1996) one-sided p-values. Dependent Variable: D(LF)
Method: Least Squares
Augmented Dickey-Fuller Test Equaton Date: 09108125 Time: 22:16
) ) Dependert Variable: D(LF) Sample (adjusted) 18892022
AugmentedDm}LFullerTestEquahon M;mmmsqum( i Included observations: 24 afier adjustments
Dependent Varizble: D{LF) Date 090825 Time22:47 : :
Method: Least Squares Sample(adjsed) 19822022 Variable Coeficient ~ Std.Emor  t-Statistic  Prob.
Date: 09008725 T@me:22:18 Included obsenvations: 3 afer adjustments LFi1) 0498387 QMBI 343078 00045
Sample adjusted): 1991 2022 DILF(-1)) 0420890 0163188 2501316 0.0265
Includzd observations: 32 after adjustments Variable Coeficent  Std.Emor  FSfafisic  Prob. DILF(-2)) 0430455 0196345 2400318 00271
DILF(-3)) 0063784 079618 0386110 07282
- - — DILF(-4)) 0246822 0.143862 178270 0.1093
Variable Coefficient  Std.Error  dStatistc  Prob. L) DUHET Qb1 DSEETT0 034 DILFI5)) 0383847 (37968 2779868 00156
MLFGH” gg?g;gi g;;sgig ;gg?;:g gg;ﬁ: DUF(S) 0070 OIS 0SS 051
1 X i 1 } | ! DILF(-T)) 0354018 0129485 2734055 00170
LEET) QOIS 001475 DI05H  DATH DILF(-8)) 0375640  0.156261 2403824 0039
c 1547453 5268851 2830045 00129
Resquared 0009309 Meandepencentvar 0236405 | O OIZHEG  Meandepencetyer 0262003 QTRENDCISOD) 03 DIZEMG 24768 002
AdjostedRosquad 0098 SO dependerivar  2ipdsig | CusRswamd Q0SS SDomentia 21
| ’ e o ) SE ofregression 2127075 Akaikeinfo crierion 4439138 R-squared 0743537 Mean dependentvar 0597708
SE ofregression 2154419 Akaikeinfocriterion 4403671 Sumsquaredesid 286845 Schwarzcriteion 45T AdjustedR-squared 0545248 5., dependertvar 1856831
Sum squaredresid 1438872 Schwarz criterion 4 440475 Lag ikelihood 580654 Hannan-Quinncrter 4480304 SE ofregression 1250782 Akaikeinfocriterion 3588977
Log likelihood 8045873 H Quinncriter, 4 413354 3 o Sum sguaredresid 2033792 Schwarzcriterion 4128918
ngb\lniﬂ‘.'agf_:,gngtat 1374611 AU e ;Jjgbagl‘:s-t‘;ﬂﬁsﬁc'\ g?g;gg? Dutinfsonscl e Log likelihood -32.06772  Hannan-Quinn criter, 37
. : . F-statistic 3.766853  Durbin-Watsonstat 2061169
Null Hypothesis: D{LF) has a unit root HullHypathesis D{LF} hesunit oot Null Hypothesis: D{LF) hes unitroct
Exogenous: Nong Exogenaus: Constant Exogenous: Constart, Linear Trend
Lag Length:0 (Automatic- besed on SIC, maxag=) Lag Length:0 (Automatic- based on SIC, maxlag=3) Lag Length:0 {Automatic- based on SIC, maxkag=8)
o +-Ghatist Prob totatistic  Prob?
Statistic  Prob? e
: — Augmented Dickey Fulertest st 39009 0000 Augmented Dickey-Fulle test statstic 3877972 00284
ugmented Dickey-Fuller test stafistic -3, I m X est oriicalvalues: B ES
A ted Clickey-Fuller test stadst 3957785 0.0003 Teloihis  Tlad TR Test erticalval 1% level 4 284580
Testeriticalvalues: 1% level -2 841672 5% level 2960411 5% level 3582862
5% level -1.852088 0%l 2619160 0% level 21628
10% level -1,610400 } iy
cKinnon 95 - stedples, “Mackinnan {1996) one-sided pvalues.
*MacKinnon (1996) one-sided p-values.
) ) Augmented Dickey-Fuller Test Equaton
Augmented Dicke FulerTestEquaion Dependent Variable: DILF 2)
Augmented Dickey-Fullr Test Equaton Dependartret: [ 7 Methad Leest Squares
Dependzt Variable: LF 2) ethod Leas!Squaes Date 0908125 Time:22:13
Metph ¢ LeastS e Date: 0900825 Time:22:13 Sample (adjustedy 1982 2022
‘0 LEas CI!JEFS . Sample (adjusted] 18522022 Included observations: 31 after adjustments
Date: DBI0BI25 Time: 22:19 Incluged osevations: 31 afe ajsments
Sample {adjusted); 19822022 Variable Coeficent  Std.Emor  tStatistic  Prob.
Included abservations: 31 after adjustments Variable Coeficent  Std.Eror  tStafisfic ~ Prob
DILF(-)) 0607890 0479963 387792 .00
Variable Coeficient St Eror  tSiafisic  Prob DUF) 0SS ONED LW L6 C oy Ll 0BG D0 0T
C B e R e e OTRENDCIOGD)  DOOSSN0  ODASSE D286 082
LF(-1)) 0684947 0173063  -39G7785  0.0004
DILFE) Resquared OMS4T Meandepencemtvar 0020935 g-dwff;g ; 33;2?3? g;ﬂﬂddemgdﬁﬁm ggégggﬁ
; justed R-square . . dependentvar 53808F
R-squarsd 0342943 Meandependentvar  -0029936 édg”;}iﬂ:f::sfd gﬁiggg :knmd:mm; iiggggg SEciregesion 26073 Makeioodeion 47000
AdjustedR-squared (.342943 5.D.dependentvar 2583085 Sﬁrﬁsquagredresid 1‘309045 . 4‘499905 Sum squared resid 1306819 Schwarzcrterion 4 B0B9TE
SE. afregression 2097360 Akaike irfo crteron 436149 | it N drmlimei say | o3V GGAET HannanQumerter, 45154
Sum squaredresid 1320305  Schwarzcritenon 4 397887 Fsfafsic 5T DurinWasonstat 196538 E,;E;I‘:h;aﬁstic'\ ggﬁ;gﬁ? Durbin-iatsonste 1980821
Loglikelihood -B6.44731 Hannan-Cuinn criter. 4 356518 Prob(F -saiste] 0.000472 _ _
Durbin-Watson stat 1.988724
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“Hul Hypathesis: LF has aunt root
Exogenaus:None
Bandwidth: 3 (Newey-West automatic) using Bartleft kemel

Null Hypothesis: LF has a unit root
Exogencus: Canstant
Banduwidth: 3 (Newey-West automatic)usingBartlett kemel

“Nul Hypothesis: LF has a unitroot
Exogenous: Canstant, Linear Trend
Bandwidth: 3 (Newey-West automatic) usingBartleft kemel

At Prab? Adj.t3tat  Prob* Adj.+Stat  Prob*
Philjzs Peronteststaistc O 0% Phillps-Pemonteststatistic 0896348 07764 Ph|\||ps.-Pemmest.stat|5hc 2108686 0.8227
TetovalEs T SEm Testeriticalvalues: 1% level 3853730 Testcrifical values: 1% level 42180
: 5% level 2957110 5% level -3557759
h level A 551687 0% vl 2617434 10% level 321251
10% level 1610679
*MacKinnon (1996) one-sided pvalues. *Mackinnon (1395) one-sided pvalues.
*MacKinnon(1995) one-sided p-values,
Residualvariance(no correcon) 4478807 Residualvariance(no correcion) 40373
Residualvanance no correcon) 4 495475 HAC comectedvanance (Barlettkemel) 7436181 HAC corrededvariance Bartiettkemel) 6.926640
HAC corrededvanance (Bartlettkemel) 1307314
Phillips-Penon Test Equation Phillps-Peron Test Equation
Phillps-Pemon Test Equaton DependentVariabe: 0 LF) DependentVariable: OLF)
Depenct Variab (L) Mehod LexstSques Wethod Lees Souaes
! Date: 030815 Time: 2220 Date: 09/08:25 Time: 22:18
Method: Least Squares L aEies 1. £ _—
Dele D065 Tine 290 Sampl (adustec); 1991 2022 faTnd\eéaﬂlustedt!-WB;;DéE s
i £ s I ncluded observations: 32 after adjusme
Sample(adjsstedy 19912022 Included observations: 32 after adjusments I
|HC|L|d8d0b5F.f‘JﬂTIUH5:J.ZEREI'ﬁUIUSWEFﬂS Variable Coefficent  Std Emor  t-Stafistic Prab. Variable Coeficient  3td.Eror  t-Statistic Prob.
Variable Coefficient  Std Error  +Stafistic  Prob. 1FL1) O0NOE OOSMDE DEEE 050 LEL) 05563 0084824 -1BMT0  0O07RR
¢ DI 0TS D3N 07 v AEED 28T LTEIG - O0R
LEi) Q055 0MgdTE 8208 0HH [TRENDC 1980 0125389 0070422 1TROGTD  0.0854
R-squared 0.013202  Mean dependentvar 0.235406
Resquared OOSSIS Mewncepencertvar 023406 | pgjstedRsqaed  O0GEN SDdepemiehva Mgl | voouand QAL Mean dependentvar 0236408
- ey s AdpstedRsqd 0049115 SD. dependent 2164516
AdjustedRosquared 0003309 SD.dependentvar  2.1G51E SEofegressin 2165725 Makeinfocrtsion 446723 Justeat-suare ‘ . dependentvar -
: R ! SE ofregression 2110884 Akaikeinfocrieion 4.8209M
2E ofregression 2154419 Akaikeinfocrterion 440367 Sum squaredresid 1433218 Schwarzcrteron 4563542 = OlrEqrEssion e '
Sum squaredresid 1438872 Schwarzerteron 4445475 Log likelihoad 4939674 Hannan-Quinn criter 4482509 Eummaﬁre;jres\d 15‘;971222 :chﬁarzgrnenonn jigggs;
Log ikelinacd 045673 HenmanQumcrter 4416054 Fstaifc 0401366 DurbinWatsanstat 1358412 09 kEinD ol NN M it :
T — |78 — Q531G F-statistic 1.800597 - Durbin-Watson stat 1.340432
urbin-1ialson ia : S Prob(F-staisiic) 0183183
Null Hypothesis: DILF) has a unitroct Null Hypathesis: D{LF) has & unit root ‘Nu\lHyputhesis:D{LFlhasaunitmut
Exogencus: Nong ' Exogencus: Constant Exogenous: Constant, Linear Trend
Banduwicth:2 (Newey- Westautomatic) singBarlettkemel Bandwidth: 1 (Newey-Westautomatic)usingBartlett kemel Bandwidth: 1 (Mewey-West automatic)usingBartlett kemel
AdbEs Prob? Adj L3l Prob Ad Sl Frob!
- Phillps-Pemontest statisic 3914130 00053 Phillps-Pemontest statitic 3858981 0.0288
Phillips-Pemontest statistic 3937643 00003 Testericalvaes e EERER Testeriticalvalues: 1% level 4234530
Testerficalvalues: 1% level -LB41ET2 5% evel 25041 5% level -3.562682
5% level -1.852066 10% level 2619160 10% level -3.215267
10% level -1610400
— MacKinnon 1895 one-ided pialues *MacKinnon (1996) one-sided p-valugs.
*MacKinnon (1996) one-sided pvalues.
Restiacsocoreia) A | s eiers e
Residualvariance(nocormechor) 4268048 HAC correctedvariance Barllettkemel) 4065217 _ _
HAG corrededvanance(Bartiett kemel) 4129323
- ! Phillips-Permon Test Equation
Phillips-Pemon Test Equation Dependent Variable: D{LF 2)
Phillips-Pemon Test Equation Dependent Variable: DILF 2) Method Least Squares
Dependeet Variabe: DILF2) Method: Least Squares Date: 08108125 Time: 2221
Method: Least Squares i Date: 09I08/26 Time: 22.22 Sample (adjustec]: 1992 2022
Date: 090825 Time: 2222 Sample (adjusted) 1982 2022 Included obs envations. 31 after adjusiments
i kel Included observations: 31 after adjustments
Sample (adjusted) 19822022 ! -
Includedobsenvatons: 3 ster adsstmens - Variable Coefficient ~ Std.Emor  t-Statistic  Prob.
Variable Coeficient  Std.Ermor  t-Sfafisic  Prob.
R DILF(-1)) -0697890 0179963 -3877972  0.0006
Variable Coeficent ~ Std.Emor  t-Stafistic  Prob. DA 65 DTN TSNS 006 quw ggggg:g ggii:;? 33133223 g:;gi
o 4 @ ;EJD ) - o
DILF1)) 0634847 0473063 3957785 0.0004 ¢ LISTID DI L4 0an
R-squared (.349855  Mean dependentvar -0.028936
R-squared 0.348547  Mean dependentvar 0028936
Resquared 0342843 Mean dependentvar 028336 Adjl?stedR—squared 0305083 s.D.depEndemvar 2558065 AdjstedRosquared - Q306201 D, dependenbvar - 2568065
AjsedRsquaed 030845 SD.dependertver 238008 SEofeyesin 2060 Adkeiocien 4470 SEofregression - 280873 Aeake mocrteron 4470208
SEoftegesin 20970 Adakeirocrienn 4361439 Smsqurdrsii 130905 Schwamorteton 440906 Sumsquaredrasig - 10EEID Sehwazedeion 4EDTE
. a Log likelihood -66.28817  Hannan-Quinncriter. 4515841
unsquaredresid 132006 Schwarzcrieion 4397697 Loglkelhocd 5631485 HannanQuimcrter 4437548 Fshfisic 75700 DubinWatsanstat | E0ET
Log likelhood 6644731 Hannan-Quinn criter 4.366518 F.stafistic 1551587 Durbin-Watsonstat 1865382 PrapiF stfsic 2000401
Durbin-Watson stat 1960724 PropiF-stafsic) 0.000472 Slalsle) !
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Mull Hypothesis: LF is stationary
Exogenous: Constant

Bandwidth: & (Newey-West automatic) usingBartlett kemel

“Null Hypothesis: LF isstationary
Exogencus: Constant, Linear Trend

Bandwidth: 4 (Mewey-West automatic) usingBart!ett kemel

LM-Stat. LM-Stat.

Kwiath ows ki-Phillips-Schmidt-Shin test statistic 0.456278 Kwiatkows ki-Phillips-Schmidt-Shin test stafistic 0.104895
T ; Asymptoticcritical values®: 1% level 0.216000
Asymptotic critical values®: 1% level 0.738000 ymp : ot love 0145000
15[)“’:5"&;“,&;' g;i?ggg 10% level 0119000

. - i . . *Kwiatk ows ki-Phillips-Schmidt-Shin {1982, Table 1)
*KuwiatkowskiPhillips-Schmidt-Shin (1982, Table 1) wiatkowskd Philips-Schmidt-Shin (1962, Table 1)

- - — Residualvariance(nocorrecton) 19.62256
Residualvariance (no correction) _ 5T7.88457 HAG correctedvariance (Bartlett kemel) £5.23782
HAC corrected vanance(Bartlett kemel) 301.5700

KPS3 Test Equation
KP35 Test Equation Dependent Variable: LF
Dependent Variable: LF Method: Least Squares
Method: Least Squares Date: 03/08/25 Time: 22:23
Date: DI06/25 Time: 22:23 Sample: 19902022
Sample: 19902022 Included observations: 33
Included obs ervations: 33 i - .
Variable Coefficient Std. Error {-Statistic Prob.
Yariable Coefficient  Std. Error t-Statistic Prob.
C 28.21812 1585712 18.13711 0.0000
C 17 5918 1 944951 1395118 0.0000 {ETREMD{™ 9807 -0.648621 0.083656  -7.774758 0.0000
R-squared 0881005 Mean dependentvar 17.82218
R-squared 0.000000  Mean dependentvar 17.82218 Adjusted R-squarsd 0650070 SD.dependentvar 7726154
AdjustedR-squared 0.000000  5.D. dependentvar 7.726154 SE. ofregression 4570397  Akaikeinfocriterion 5935759
SE. ofregression 7726154  Akaikeinfocritedon 5.956934 Sum squaredresid 6475445 Schwarz criterian 6.026467
Sum squared resid 1910191 Schwarz criterion 7.002233 Log likelihoad .8594019  Hannan-Cuinn criter 5 GRE736
Log likelihood -113.7834  Hannan-Quinn criter. g.a72182 F-statistic £0.44886 Durbin-Watson stat 0.232771
Durbin-Watson stat 0.076962 Prap(F-stafistic) 0.000000
“Null Hy pothesis: D{LF) is stationary Mull Hypothesis: D(LF) is stationary
Exogenous; Constant' Exogenous: Constant, LinearTrend
Banduwidth; 3 (Mewey-West automatic)usingBartlett kemel Bandwidth: 3 (Mewey-West automatic) usingBartlett kemel
LI Stat LM-Stat.
- I . . L Fwiatkows ki-Philli ps-Schmidt-Shintest stafistic 0.159353
K.natk0u.skl-Eﬁnhps—SdﬂTldt-Shlnteststahshc 0.164071 Asympioticorficalvalies® % level 0216000
Asymptotic critical values®: 1% level 0.735000 5% |evel 0146000
5% level 0.433000 10% level 0113000
10% level 0.347000
*Kwiatk owski-Phillips-Schmidt-Shin (1992, Table 1)
*Kiwi atk ows ki-Phillips-Schmidt-Shin (1992, Table 1)
Residualvarance(no correclion) 4 508042
Residualvarance(no correction) 4538728 HAC corrected variance(Bartlett kemel ) 7.361882
HAC corrected varance(Bartlett kemel) 7424363
KPSE Test Equation
KPS3 TestEquation Dependent Variable: DILF)
Dependent Variable: D(LF) Method: Least Squares
Method: Least Squares Date: 08/08/258 Time: 22:23
Date: 09/08/25 Time: 22:24 Sample (adjusted): 19812022
Sample (adjusted); 1991 2022 Included obs ervations: 32 after adjusiments
Included obs érvations' 32 after adjusiments Variable Coeficient  Std.Eror  bStatisic  Prob.
“ariable Coefficient Std. Errar t-Statistic Prob. C 0.08TETT 0.733648 0110474 0.9128
c 0.275405 0.382635 0615222 0.5429 ETREMD(™ 950" -0.018581 0.041875  -0.466489 0.6442
R-squared 0.007201 Mean dependentvar -0.235406
R-squared 0.000000 Mean dependentvar -0.235408 | agjustedR-squared -0.025892  S.D.dependentvar 2.164518
Adjusted R-squared 0.000000 35.D.dependentvar 2.184518 S.E. ofregression 2192381  Akaikeinfocriterion 4.458296
S.E. ofregression 2.164818  Akaike infocriterion 4.413024 Sum squaredresid 1441934 Schwarz criterion 4 559005
Sum _squ_ared resid 1452383 Schwarz cr'r?erion_ 4458528 Log likelihood _69.49274 Hannan-Quinn criter, 4.498662
Log likelihood -60.60838  Hannan-Quinncriter. 4.428207 F-statistic 0217612  Durbin-Watson stat 1.393581
Durbin-¥Watson stat 1.383705 ProbiF-statistic) 0.644236
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: LINREP i ) a2

JNuII Hypathesis: LNREP has & unitroat
Exogenaus: None
Lag Length 0 (Automatic- based on SIC, maxlag=8)

JNu\I Hypothesis; LNREF has a unit roof

Exogenaus: Constant
Lag Length:0 {Automatic- based on 21, maxlag=8)

Mull Hypothesis: LNREP has a unit roat
Exagenous: Constant Linear Trend
LagLength 0 {Automatic- based on 3IC, maxlag=§)

+.Statistic Prob.* {-Statistic Prab* 5tatistic Prob*
i i K Augmented Dickey-Fuller test stafistic S1ES1603 0740
Augmented Dickey Fulerteststaisi 1R g | AdnEbdeasse e e T
Testeriticalvalues: 1% level -2.639210 ! 5% level -3E57T59
5% level 2957110
mlleue\‘ 1;53 gg; 105 level 2574 10hlevel 321231
v -1,
*Mackinnon 1338 one-sided pyalLes. *Mactinnon(1996) ong-sided p-valugs.
*MacKinnon (1998) ong-sided p-values.
Augmented Dickey-Fuller Test Equation éugmentedDic_keyfu\\erTesi_Equaﬁon
) ) o - ependent Variable: D(LNRER)
Augmented Dickey-Fullr Test Equation DependertVariabl: D{LAREF) ethod Leas Squees
Dependent Varizbl: D(LHREP) Melhod LeastSquares Det: 09085 Time:2235
Method LeastSquares g::p?::gﬁdﬁ;;'ﬂ%;fz:;gz Sample acisted 19812022
gs:p lD:f(gﬁdffuiie'ld'\lnzg ;1223[3622 Included obsrvalions 32 4761 & dusmerts Included observations: 32 after adjustments
Included observations; 32 after adjustments Jarade Codficet SdEmr  bSusic b Variable Coeficiert  Std.Emor  t-Stafistic  Prob.
’ 1) 0158810 0096630 1651803  0.1084
Variable Coefficient  Std.Eror  i-Satistic  Prob. LNRERL-1) 00083 D06IB00 1895804 00877 L‘Uﬁ%ﬂ S AT LA 0060
: C 1867019 D9GE1SE 1908632 0.0688 @TRENDC1990)  ODOBIE  OODIGES  D54ME2 05910
LNRERL-1) 0000872 0000634 1273632 02123
R-squared 0108385  Mean dependertvar 0013764 R-squared 0115989 Mean dependentvar 0013764
R-squared 0001566 Mean dependentvar 0013784 AdjustedR-squared 0017218 S.D. dependentvar 0.0801% Adjusted R-squared 0085022 5. dependentvar 0060194
AdjustedR-squared 0001586 S.0. dependentvar 0060194 | SE ofregression 0057823 Akaikeinfocrteion 2802386 | SE ofregression 0058615 Akakeimfocrieron 2750019
SE ofregression 0080241 Akaikeinfocrieron 275068 Sum squaredresid 0100306 Schwarz criterion 2110778 Sum squaredresid 0003205 Schwarzcrterion -2.612606
Sumsqueredresid 0112499 Sehwarzerierion 270434 | Loglikeliocd 3018 Hannan-Quimcrter 2772000 | Loglikeload 00 HanmanQumets, 2704471
el ; F-staistic 3534072 Durbin-Watson stat 2135824 F-statisfic 1802602 Durbin-Watsonstat 2074266
S o qapy ot RS pe s Pbfselsk) 01673
Null Hypothesis: D{LNREP) has & unit roct i Hypothesis. D{LMREF] hasa unit oot Null Hypothesis: D{LNREP] has a unitract
Exogenous:None Exogenous:Constant Exogenaus: Constant, Linesr Trend
Lag Length:0 (Automatic- based on SIC, maxlag=8) Lag Length:0 (Automatic- basedon SIC, maxlag=) LagLengthe ) (Automafic- based on 3IC, maxlag=t)
1-Statistic Prob? F3tatisfic ~ Prob? batfistic  Prob*
1 et . Augmented Dickey-Fullr test stafsfic SR8 00002
AugmentedDickey-Fulerest st EB94 00000 iAoy o s L TR T
Test oo vales T leve TEET Testorificalvabies 1% level 661651
est crifical values: EVEl -2 % level 25081 milleve‘\ g;ﬁgg
5% level -1.952085 1% eyl 2618 bl b
10% level -1.610400
—r -
Scnnon139) e i s MacKinnon (199) one-sided p-values.
*MacKinnon (19386] one-sided p-values.
‘ ‘ Augmented Dickey-Fuler Test Equaon
. ‘ AugmentedD\tlkeyLFuIIerTestquuannn DependitVarisbe DIL'RER)
Augmented Dickey-Fuler Test Equation Dependent Variabie: DILARER.2) Method: Lesst Squares
Dependnt Variable: D{LNRER2) Mehod Leest Squars Date 0O0AIZ5 Time:22:30
Methodt Least Squares Det: 050825 Time:22:39 Sample adjised) 19822022
Date: 09108125 Time: 22:40 Sample(adjusted) 19922022 Included obsevations: 31 ater adjusments
Sample adjusted) 1982 2022 Includd observations. 31 afler adjusments
|nc\udedgb5waﬁgn§:31 ﬂﬂeradiu:,hﬂem_:, - - — Variable Coefficient ~ Std.Error  t-Stafistic  Prob.
Variable Coeficient ~ 3d.Emor  t-3tafistic  Prob.
. . L DILHRER-1)) M3 067667 -BE2TRET 0.0000
Vaable  Coeficent  d.Eror  t-3laisic  Prob DURELY)  ADGMD DA SHEE 0000 ¢ LB 0T 1BBEI 01
- ¢ 0014454 0011434 1267566 010 @TRENDI1990%) 0001383 0001264 107030 0293
DILNRER(-1}) 023492 0182124 BEM974R 00000
Resquared 0538389 Meandependertver — -DO00BIS | Resquarsd 0568544 Mean depencentvar ~ -0.000615
R-squared 0512625 Mean dependentvar 0000515 AdstedRsquared 052482 S0, dependentvar 008753 Adjusted R-squared 0524869 5.0, dependentvar 0089753
Adjusted R-squared 0512825 5D.dependentvar 0.089753 SE ofregression 00022 Makeirfocrteion 266018 | SE ofregression UOGIBET Arakeimocrizfon 266503
ZE. ofregression 0062648 Akaike infocrieian -2670809 Smsquarsdresd D155 Schwarzerteon 25701 | Sumsqueredresid L1070 Schwarzcrtion L4530
Sumsquaredresid 0177136 Schwarzerteron -2 624551 Log klibood G0 HomnQumetsr 25005 | Logikelihood $UEBLY HannanQumorer 250668
Log ikeihood Q008 Hamnan Qumorter 266580 Flsic BOAT Dotindlsmsal 200 | PSA ITerize Dutiwiesanssl - 2010072
DutinWalsonstat 2006773 PobFois) 000003 AFady  boon
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Null Hypothesis: LNREP has & untroat

"Nl Hypathesis: LNREP has a unit root

Null Hypothesis: LNREP has a unit roct

Exogencus: Nong Exogenous: Constant Exugenmszconstam.UnearTrendll ‘
Bandwidh- 1 (Newey-Westautomic)usingBartttkemel Bandwidth: 0 {Newey-West automatic) usingBartlstt kemel Bandwicth: 1 (Newey-West automatic)usingBarett kemel
Agjbssl  Prob Adj vSat b M St Proo”
i ! Phillips-Pemontest statistic 1895804 0.3300 Philips-Pemantest statistic 1625340 07602
Pmlhp?Eerronteststatstlc 1325631 0850 Testoivaes AT S5 Testoriticalvalies. % e 30T
Testeriticalvalues: 1% level -2.839210 ) 5% level 2557110 5% level -3 557789
% level A 51887 o ) 10% level 321231
el 1'510579 10% level -LE174H )
Evel A
“MacKinnon 1986 one-sided pvalues. *Mackinnon (1998) one-sided pvalues.
*MacKinnan (1996) one-sided p-values
Residualvariance(no correction) 0003136 z:gdualu;n?cegnocoréecrzgglk " ggg;;gs
Residualvariance(nocarreciir) 00016 | HAC comededvariznce{Bartettkemel) 000313 garrecedyaiance(Bartet ené)
HAG corretedvariance Bartletkemel) 0003248
- . Phillips-Peron Test Equation
Phillps-Penon TestEquaton DependentVariabl: D(LIREF)
Philljps-Peron Test Equation DependentVarizbl: D{LAREP) Wethod: Least Squares
Dependert Variatle: DLHREP) Methodt Leas|Squares Dale; 090875 Time: 22:40
Method LeastSquares g::ﬁpfjﬁsdﬁ;eg”ﬁéfz‘& Sample (adjusted) 19912022
: i * Included obs ervations: 32 after adjusments
g:: ?::22%;&“8992122?22 Included observations: 32 after adjusiments relicedausEnetins. S aer s
petech - " - - — Variable Coeficient ~ Std.Eror  t-Stafistic ~ Prob.
Included observations: 32 ateracustmerts Variable Coeficient  Std.Eror  t3tafistic  Prob
. ) . ) 0158610 0096839 -1.691603 01084
Variable Coeficient  Std.Eror  t3tafistic  Prob. LNREP-1) 0120383 0083300 -1.895804  0.0877 LU.E.EBL ‘ 2482320 14BMTT16TIER0D 0080
‘ c 1867019 0883159 1900632 (.0658 @TRENDC19907) 0000916 000165 05462 05310
LNRER(-1) 0000872 0000BB4 127361 02173
R-squared 0106985 Mean dependzntvar 0.013784 R-squared 0.115983  Mean dependentvar 0013764
R-squared 0001566 Mean dependentvar 0.013764 AdjustedR-squarsd 0077218 S.D. dependentvar 0.0801%4 Adjusted R-squared 0.065022 5D dependentvar 0.060194
AdjustedR-squared 0001568 5. dependentvar 0.060194 3E. ofregression 0.057823  Akaikeinfocritzrion -2.802386 SE. of regression 0.088515  Akaikeinfocriterion -2.750019
SE ofregression 0060241 Akaikeinfocrierion 2750168 Sum squaredresid 0100306 Schwarzcriteron 20778 Sum squaredresid 0.088285 Schwarzcriterion -2.612606
Sumsquaredresid 0112439 Sehwarzeriterion 270434 Log likelihood 46,3818 Hannan-Cuinn criter. -2.772020 Log likelihood 4700031 Hannan-Quinn criter. 2704471
el o F-stafistic 3584072 Durbin-Watson stat 2135824 F-statistic 1902502 Durbin-Watsonstat 2074288
Loglikelinoad 4500270 Hannan-Quinncritr, -2.734%36 )
Du?bin-wmsonstat 21042 ProbiF-statstc] 0067656 PighiF-saisic) 0167355
Hull Hypethesi: DILNREP) s aunitoct “Null Hypothesis: D{LAREPhasaunitrot Nl Hypothesis: D(LNREP) has a unitroct
Exogenass:None Exogenus Constant Exog.e‘ncus.‘CDnstmL:nearTrend" )
Bandwith:2 (Newey-Westavtomatc)usingBardttkeme! Bandwicth: 1 (Newey: West automaic) usingBartlet keme! Bandidih 2 (Newey-Westautomai ) usingBzrilettkemel
it %
Mjtsa bt AdjtS b Adj1Sal Frob.
i i Phillips-Pemontest statistic -5956136  0.0002
Ph\\\\p;—?emnteststﬂlstlc -E0N0 00000 Phillps Peronteststastc 5316478 0.0000 Teslcieavales TP TRED
Testorficalvags:  1hlevel -LE41ET2 Testorificalvalies: 1% level -3E61861 5% level 356288
8% el -1 952085 5% level -2 88041 10% level -3 218287
10% level 1610400 10% level 2619180
*MacKinnon (1396) one-sided pvalues.
MacKinnen 1985) one-sied paales. *MacKinnon (1998) one-sided p-valugs.
Residualvariance(no correciion) 0.003457
Residuavaiacelocoreeion LT Residualvanance(no correctior) 0.003599 HAG correctedvariance (Bartiett kemel) 0.003118
HAC cotctedvatine Baretkene) oy | ACcomededvarance(Bartetkemé) DOosEE
Phillips-Pemon Test Equation
Phillips-Peron Test Equation Dependent Variable: D{LNREP 2)
Phillps-Peron TestEqueion DipsndentVariabi: DILRER2) Method: Least Squares
Dependent Varishie: DILNRERZ) Methad: Least Squares Date: 09/08125 Time:22:41
Wethod Least Suares Date: 09108125 Time: 22:42 fﬂTDJeéﬂﬂlusied{}:19_9512[?2 o
Dt 0308125 Time: 2242 Sample (acjusted]: 19922022 ncluded opsenvalions. 41 alleradpsme
Sample(adjusted!:19922022 ‘ Included obs ervations: 31 after adjusments Variable Coficent S Emor  bSwhisic  Pron
Included observations: 31 after adjustments ) -
Variable Coefficient  Std Error  Stafistic  Prob DILNREP(-1)) 113584 OAGTEET  -582TEET 0.0000
Variablg Coficiet  Std.Emor  3tafistic  Prob. - c 0038014 0024757 1535451  0.1350
DILNRER(-1]} 076440 0185085 5315815 0.0000 @TREND9907 0001363 0001264 1070370 0293
DIUNREPL) L3 DIRMM SEIOTE 000N € DOME400MMM 126TEE 02180
R-squared 0556544 Mean dependentvar -0.000515
Resquared 0512835 Meandepencenvar 0000515 R-squared 0533339 Mean dependentvar 0000515 | AdjustedR-squared 0524389 5.D.dependentvar 0.088753
. Adjusted R-squared 0522482 SD. dependentvar 0.089753 SE ofregression 0.081867 Akaike infocriterion -2.635803
AdjustedR-squared 0512825 5.0 dependentvar 0.089753 3 S ) h .

. L SE ofregression 0062022  Akaikeinfocriterion -2.660316 Sum squaredresid 0107170 Schwarzcriterion 2491130
SEofrgesw 0066 Makeioclon 25008 | qp s 01185 Schwarzortern 2567801 | Log likeliood 4385840 HannanQuinmerter. 2580858
Sumsquaredrssid 0T Scwarzertion 2824561 Log ikeliocd Q240 HanmnQumertsr 2630189 | Fstatisie 1757024  Durbin-Watson stat 2.020072
Logieffoct LI Ha Qo 2880 p gy WA DutinWesonsat 2008035 | FrabiFsaisic 0000011
Durbin-Watsonstat 2003773 ProbiF-statistic) 0.000003
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Hull Hy pathesis; LNREP is stationary “Nul Hypothesis; LNREP is stationary
Exogenous: Constant Exogencus: Constart, Linear Trend
Bandwidth: 4 (Newey-West automaticjusingBartiett kemel Bandwidth: 4 (Newey-West automatic) usingBartlett kemel
LM-Stat. LI-Stat.
KuiatkawskiPhilips Schmidt-Shintest stafstic 0513507 Kwiatk owski-Phillips-3chmidt-Shintest stafistic 0172429
— -
Asymptoficrficalvalues”. T levd 07300 | Asymploliecriicalvales” 1% level 0.218000
5% level 0483000 5% level 0.146000
10% level 0347000 0% level o150
- - - - #wiatkows ki-Phillips-Schmict-Shin (1292, Table 1)
“Kwiatk owski-Philips-Schmidt-Shin (1992, Table 1)
Residualvanance(no correction) 0011312
Residual variance no cormecton) 0.025609 HAC corrected vaniance(Bartlett kemel) 0.041664
HAC corrected vaniance(Bartlett kemel) 0.101829
KPSS Test Equation
KP33 Test Equation Dependent Variable: LNREP
Dependent Variable: LNRER Method: Least Squares
Method Least Squares Date: D908/25 Time:22:43
Date: 0808125 Time 22:43 R
Sample; 19802022 neludedobsenvations:
Included obsenvations: 33 Variable Coeficent  Std.Emor  tStafisfic  Prob.
Variable Coefficient Std. Error {-Statistic Prob. C 15.38370 0.037353 4113174 0.0000
ETREND(™9907) 0.012857 0.002006  6.259399 0.0000
C 1556471 0028289 5501982  0.0000
R-squared 0.558279 Mean dependentvar 1558471
R-squared 0.000000 Mean dependentvar 1556471 AdjustedR-squared 0.544030 S.D. dependent var 0.162508
Adjusted R-squarsd 0.000000 S5.D.dependentvar 0.162509 S.E. of regression 0.109735  Akaike info criterion -1.522801
SE. ofregrassion 0.162609  Akaikeinfo criterion 0766330 | Sumsquaredresid 037329  Schwarz crterion -1.432103
Sum squaredresid 0.34509  Schwarz criterion 0720881 Log likelihood 2712621 Hannan-Quinncriter. -1.452284
Log likelihood 1364444 Hannan-Cuinn criter 07RO F-statistic 3818007 Dwrbin-Watson stat 0.301020
Durbin-Watsonstat 0140086 Prah(F-statstic) 0.000001
Mull Hypothesis: D{LNREP}is stationary Mull Hypothesis: D{LNRER)is stationary
Exogencus: Constart Exogencus: Constant, Lingar Trend
Bandwidth: 1 [NE’\'JE}‘-WESt ﬂ.UtOmﬂiiC:l usingBarlIeﬂkemeI Bandwidth 2 (Ne\'re}LW&st automatic]usmgBart\eﬂkemel
LM Stat LM-Stat
- - - __ Kiwiatk owski-Phillps-Schmidt-Shin test statistic 0.071912
K\watk0w;kL@lIIlpssmmldt-Shlntest stafistic 0.205614 Rsymptoticcriicalvabes® % level 0.216000
Asymptoticeriticalvalugs® 1% level 0.735000 5% level 0.146000
5% level 0.463000 10% level 0.119000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
*Kiwiatkows ki-Phillips-Schmidt-3hin (1992, Table 1)
Residualvariance(no correcfor) 0.003385
Residualvariance (o corecion) 0003540 HAC correctedvanance(Barilett kemel) 0.002651
HAC corrededvanance(BartIett'kemeI] 0.003242
KP33 Test Equation
Dependent Variable; D(LNREP)
KPS5 TestEquation Method: Least Squares
DependentVariable: D(LNRER) Diate: 09/08/25 Time: 22:44
Method: Least Squares Sample{adjusted) 19812022
Date: 09/08/25 Time: 22:44 Included obs ervations: 32 after adjusiments
Sample (adjusted); 1991 2022 ) ) L
Included obssrvations: 32 afier adjustments Variable Coefficient  3td.Error  t-Statistic Prob.
] ] N C 0.032050 0.021734 1512574 01409
Variable Coefficient ~ Std.Error  tStafistic  Prob. @TREND(™19907) 0001163 0001952 -1.009233  0.3209
C 0013764 0010641 1293837 0.20%4 R-squared 0.032837 Mean dependentvar 0.013764
Adjusted R-squared 0.000588 S5.D.dependentvar 0.060154
R-squared 0.000000 Mean dependentvar 0013764 SE. ofregression 0.080176  Akaike info criterion -2722822
AdjustedR-squared 0.000000 3D. dependzntvar 0.080134 Sum squaredresid 0108635 Schwarzcriterion 2631013
SE. ofregression 0.0801%4  Akaikeinfocriterion 2751734 Log likelinood 45.56195  Hannan-Quinn criter. -2.852256
Sum squaredresid 0112323 Schwarzcriterion 2705330 Fostatisic 1.018551  Durbin-Watson stat 2224726
Loglikelinood 50T Hannan-Quimcrter, 2736651 | L oF-siisio 0.520934
Durbin-Watson stat 2151630

208

M




3l

: LNGZP ) i)l sl

“Hull Hypathesis: LNGZP has a unit root
Exogenaus:Nong
Lag Length:0 {Automatic- based on SIC, maxlag=0)

Mull Hy pothesis: LNGZP has aunit root
Exogencus: Constant
Lag Length: 0 (Automatic- based on SIC, maxlag=8)

Null Hypathesis; LNGZP has a untroot
Exogenous: Constant, LinearTrend
Lag Length: 0 (Automatic- based on SIC, maxlag=8)

LSisic  Prob? tStatistic  Prob? t-Statistic  Prob*
AugmentedDiciey Flertststaisic SITIE 1000 | Augmented Dickey Fulertesttaisic 043334 09634 | AuamentedDickey Fulertestslatsti 2066263 05431
Testoriiovaes T e S Testcilicalvaes. 1% level SEETH Testoriicalvaies: 1% evel 21T
oy 5% level 2867110 % level 35T
evel -1.951887 10% level 28743 10% level -3212361
10% level -1610679 )
) § . “acKinnon {1396 one-sided p-values.
. *MacKinnon (1998} one-sided p-values
*MacKinnon (1995 one-sided pvalues. (1% P
Augmented Dickey-Fuller Test Equation AugmintedDidkeyFule Tes Equaton
: : Dependent Variable: D(LNGZP)
AugmentedDw}LFuHerTest Equaion Dependert Variabie: DILNGZP) Metphu i Leact Squares[ !
Dependent Variable: O(LNGZF) Method: Least Squares Date: oémsrzs Time 231
ethod Least Squares Date: 0909025  Time: 23:13 Sample acjsted 1991 2022
Date: 09109025 Time: 2313 Sampletadjustedj 19812022 Included observations: 32 after adjustments
Sample (adjusted); 19912022 Included abservations: 32 after adjusments
Included obs ervations: 32 after adjustments Variable Coeficient  Std.Eror  t-Stafistic  Prob.
Variable Coefficient ~ Std.Eror  tStafistic  Prob.
Variable Coefficient  Std.Error  +Stafisfic  Prob. LNGZP(-1) 0252829 012242 -2088283 00478
LNGZPL-1) 0002797 0020978 0133364 08948 C 3016920 1436382 2101808  0.0444
LNGZPA) 0004550 0000885 5143726 0.0000 C 0022318 0286703 0083682 09330 @TREND(1990) 0015293 0007216 2119287 00427
Resquared 0000358 Mean denendentvar 0057851 R-squared 0.000582  Mean dependentvar 0.057851 R—s_quared 0134618 Mean dependentvar 0.057851
AdjL?stedR—squared 0.000358 SDdepEnderﬂvar 0.063647 AdjustedR-squared -0.032721 3D, dependentvar 0.063647 Adjusted R-squared 0.074937  3.D.dependentvar 0.063647
S ofreresson 0‘053535 Aﬁikeirﬁocrﬂenun _2'540527 S.E. ofregression 0.084880  Akaikeinfo criterion -2578280 | SE ofregression 0.061216  Akaike info criterion -2.650752
Sumsquaredresid 042553  Schwarzcrteron _2'594722 Sum squaredresid 0.125506  Schwarzcritrion -2486651 | Sumsquaredresid 0.108675  Schwarzcriterion 250338
o o ) Loglikelihood 4325216 Hannan-Quinn eriter -2547804 | Loglikelinood 4555603 Hannan-Quinn crer. -2.614204
Loglieihocd AR Hanan Qe 2B | g g OO DudnWasoislt 2265606 | P 2258 Dudndelonsat 20855
Durbin-Watson stat 2280194 ProbiF-stafistc) 0.894804 ProbiF-stafistic) 0122838
Hull Hypothesis: D{LNGZP) has a unit root “Mul Hypothesis: D{LNGZP) has a unit roat Nl Hypothesis: D(LNGZP) has & unit root
Exogenous:None Exogenous: Gonstant Exogenous: Constant, Lingar Trend
Lag Length: 3 (Automatic- based on 3IC, maxlag=8) Lag Length: 0 (Automatic- based on SIC, maxlag=8) Lag Length: 0 {Automatic- based on SIC, maxlag=3)
t-Statistic Prob* +Statistic Prob* \-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic 0934381 03031 Augmented Dickey-Fullr test stafistic 5434051 0.0000 Augmented Dickey-Fuller test stafstc -6532621 00000
Testcriticalvalues: 1% level 2650145 Testerificalvalues 1% level 3661661 Testeriticalvalues 1% level -4.284580
5% level 1953301 5% level 2950411 150‘;'5“9” ;?gg
10% Ievel -1.609798 10% level -2.619160 Ve B
“MacKinnon (188€) one-sidkd pvalLes *Mackinnon (1986) one-sided p-values “acinnon (1356 on.sidedp1aLzs.
Al ted Dickey-Fuller Test Equati
Augmented Dickey-Fuler TestEquaton AugmentzdDickey-Fuler TestEquaton Dependeyarsbe DGR
Dependent Variable: D{LNGZP 2) Dependent Variable: DILNGZP 2) Method: Least Squares )
Method: Least Squares Method: Least Sauares Date: 0910925 Time:23:14
Date 09/09725 Time 2315 Date: DBiDBi_ZE Time:23:14 Sample (adjusted): 19922022
Sample {adjusted) 13952022 Sample (adjusted) 1992 2022 Included obs ervations: 31 after adjusments
Included observations: 28 after adjustments Included observations: 31 after adjustments
Variablg Coefficient  Std.Error  +-Stafistic  Prob.
Variatle Coeficient  Std.Error +-Statistic Prab. Variable Coefficient  Std.Error  t-Sfatistic  Prob
DILNGZR(-1)) -1176215 0180085 6532621 0.0000
LNGZPLT) 0201783 021625 09881 03891 DINGZP()  -E0619  DATENSE  -B45451 00000 O o LN 00255 LTS 00K
DﬁNGZF{Fhil 080818 02ATT 3418012 00022 c DORTTI  ODIB4TI 420076 00002 @IRENACIO0) 00216 0001281 04B070 03608
LNGZP(-2),2 -0.615638 0233120 -2.640858 0.0143
%LNGZFE-S:E: 02912 01BM24 608293 01205 | Csquaed 086179 Meandependertvar  -Qomey | Fosguared DEDUEIG Mean depentertvar D O0ZECS
i : i AdjustedR-squared 077720 5D, dependentvar 0007605 | AdiustedR-squared 0576267 SD.dependentvar 0.097606
Rsquares DESSTI Mean dependentvar omn | SE afregression 0083427 Akaikeinfocrterion 25iE513 | SE ofregression QG353 - Akalkz nfo creron 2582653
Adjusted Rosquared 0-501330 50, dependertvar 0-100505 Sum squaredresid 0416887 Schwarzeriterion .7 527993 Sumsqu.aredreswd 0113031 Schﬁarzcn?enon. -2.443880
aE y ; o : Log ikelinood 4254045 Hannan-Quimciter 258535 | Loglkelhood 4303112 Hannan Quimcrer. 2637416
.E. ofregression 0.071044  Akaike info criterion -2.319470 ot 2099 DurbinNatson stt 2 06855 F-statistic 2130984  Durbin-Watsonstat 2107351
Sum squaredresid 0.121134  Schwarz criterion -2.126155 E‘i;pﬂiglstcaﬁsﬁc'\ 0.000000 urain-atson sia ProbiF-statistic) 0.000002
Log likelihood 3647288 Hannan-Quinncriter. -2.261289 ) i
Durbin-Watson stat 1.976702
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Mull Hypathesis: LNGZP has a unit root
Exogencus:Nong
Bandwidth: 3 (Newey-West automatic)using Bartlett kemel

Null Hypothesis: LNGZP has a unit root
Exogenous: Constant
Bandwidth: 3 (Mewey-West automatic)usingBartlett kemel

T

Null Hypothesis: LNGZP has a unit root

Exogencus: Constant, LinearTrend

Bandwidth: 0 (Newey-West automatic) usingBartlett keme!

Adj. t-Stat  Prob* Adj.t-Stat  Prob* Adj.tStat Prop*
Phillips-Pemon test statistic 6185585  1.0000 Phillips-Permontest statistic 0274507 D873 Phillips-Perontest stafistic 2068263 05431
Test criticalvalues: 1% level -2639210 Testcriticalvalues: 1% level -3.653730 Testeriticalvalues: 1% level 4273217
5% level -1.851687 5% level -2.957110 5% level -3.557759
10% level 1610578 10% level -2617434 10% level -3.212361
*MacKinnon (1986) one-sided p-values. “Mackinnon (195€) onesided p-values ackinron(1856 one stedales
- ) — Residualvariance (o correction) 0.003922 Residualvanance(na correcton) 0.0033%6
Remdualvanance;no correction) _ 0.003923 HAC corrected variance (Bartettkemel) 0.002755 HAC corrededvariance (Bartlett kemel) 0.0033%
HAC corrededvariance(Bartlett kemel) 0.002717
. " Phillips-PemonTest Equation
Phillips-Pemon Test Equation .
Phillips-Pemon Test Equation Dependert Variable: DILNGZF) E;D:ﬂm\’ﬂﬂﬂb‘& D(LNGZP)
. ! od Least Squares
Dependent Variable: D(LNGZP) Method: Least Squares Date: 0900925 Time 23:15
Meth.nd‘ LeastSquargs ! Diate: 09/08/25 T@me:231s Sample (adiustzd) 19912022
Date: DBJ‘DBf_ZS Time: 2316 Sample (adjusted) 19912022 . Included observations: 32 after adjustments
Sample(adjusted). 19812022 Included obs ervations: 32 after adjusiments
Included observations: 32 after adjusments Variable Coefficient  Std.Eror  #-Stafisic  Prob.
Variable Coefiicient  Std.Error  t-Statistic Prob.
Variable Coefficient  Std.Error  t-Stafistic  Prob. LNGZRL1) 0252820 012242 2068263 Q0478
LNGZP(-1) 0.002797 0.020878 0133354 0.8943 C 3016920 1435382 2101808 0.0444
LNGZPL-1) 0004551 0000885 5143726  0.0000 c 0022318 0266703  0.083682 0933 BTRENDMO0) 0015293 0007216 2119287 0.0427
] R-squared 0000592 Mean dependentvar 0.057851 R-squared 0134518 Mean dependertvar 0.057851
R-squared 0.000359 - Mean dependentvar D.057E51 Adjusted R-squared -0.032721  5.D.dependentvar 0.083647 Adjusted R-squared 0074937 S.D.dependentvar 0083647
Adjusted R-squared 0.00035% S.D.dependentvar 0.083847 " o N
. » S.E. ofregression 0.084880 Akaikeinfocriteron -2.578260 SE. of regression 00681216  Akaikeinfocriterion 2859752
SE ofregression 0063636 Akaikeinfocrteron BB o squaredresid 0125605 Schwarzerieron 2486851 Sumsquaredresid 0108675 Schwarzceieion 26239
Sum squ_ared resid 0.128835  Schwarz criterion -2.584722 Log likelinood 4325216 Hannan-Cuinn criter. 2547804 Loglikelihood 4555603 Hannan-Quinn criter. 2514204
Log likelihood 4324543 Hannan-Quinncriter. -2.625344 F-statistic 0017783 Durbin-Watsonstat 2285505 F-staistic 2255615 Durbin-Watsonstat 21028525
Durbin-Watson stat 2289194 Probi(F-statstic) 0394804 PrapiF-statstic) 0.122888
“Null Hypathesis: D(LNGZP) hasa unit oot Nul Hypothesis: DILNGZP)has a unitroot “Null Hypothesis; D(LNGZF) has unit oot
Exogenaus:Nong Exogenous: Gonstart Exogencus: Constant, Linear Trend
Bancwidih: 4 (Newey-Westautomaic)singBart et kemel Bandwiath: 0 (Newey-West automaticjusingBartlett kemel Bandwidth: 3 {Newey-West automatic) usingBartlett kemel
4 . L +
sditsa Pon Adj.t3tat  Prob: Adj.t-5tat  Prob.

X Phillips-Permontest statistic -5.484051  0.0000 Phillips-Pemon test statistic -6767197  0.0000
Ph\\llps—?emntestsﬂtsﬂc AT8G658 00O Testcriticalvalues: 1% level -3.661661 Testcriticalvalues: 1% level -4.284580
Testeriticalvalugs: 1% level -2641672 5% level 2880411 5% level 3552887

E level 1962088 10% level 2519160 10% level 3215267
10% level -1610400
*MacKinnon (1336) one-sided pvalues. *MacKinnon (1996) one-sided p-values,
*WacKinnon (1996) one-sided p-values.
Residualvariance{nocarrecion) 0.003763 Residua\variance@no carrecfion) 0.003646
Residualvaiance(no comecton) 0008086 HAG comectedvanance Bartiettkemel) 0.003763 HAC carrectedvariance(Baret kemel) 0002781
HAG corredtedvaniance (Bartlett kemel) 0.008089
. Phillips-PemonTest Equation
) ! Phillps-Pemon TestEquation Dependent Variable: DILNGZP.2)
Phillips-Peron Test Equation Dependent Variable: D{LNGZP.2) Wethod Least Sauares
Dependent Variable:D{LNGZP 2 Method Least Squares | Date:08/0825 Time: 2317
Method Least Squares Date: 08008125 Time:23:17 Sample (adjusted) 1992 2022
Datz: 08008125 Time: 23:17 Sample (adusted) 19522022 Included observations: 31 after adjustments
Sample (adjustec) 19822022 Included observations: 31 after adjustments
Included observations: 31 afier adjusments - — Wariable Coefficient  Std.Eror  -Statistic ~ Prob.
Variable Coeflicient ~ Std.Error  t-Statistic  Prob.
- s DILNGZP(-1)) -1176215 0180085 -6.532821 0.0000
Variatle Coeficient  d.Emor  13tatisfc Prob DUNGZPLT)) 1160519 017899 6484051 00000 G L0008 WS ATHIN 0093
c 0.084773 0015411 4203075 0.0002 *1990")
DILNGZP(-1)) 0653940 065025 3962678 0.0004 BTRENDL 1580 DODIZE 000231 OS4BET0 03606
R-squared 0591786 Mean dependentvar 0002624 | R-squared 0604516 Mean dependentvar -0.002624
Resquared 034313 Meen dependentvar 0002624 AdjustedR-squared D720 5D, dependentvar 0097605 | AdjustedRsquerd  OS7E26T S.D.dependentvar 0.087605
AdjstedResquared 0.343132 3.0 dependentvar 0.067605 SE afregression 00827 Akaikeinfocriteion 2618513 | SE ofregression 0083536 Aksikeinfocrteron -2 552653
SE ofregression 0079107 Araikeinfocriedon 2204313 Sum squaradresid 0116867 Schwarzeriterion 2522998 | Sumsquaredresid 0113031 Schwarzcriterion 2443680
Sum squaredresid 0187736 Schwarzcreron 215808 Log likelihood 4254045 Hannan-Quinn criter -2 535355 Log likelinood 4303112 Hannan-Quinncriter. 2537416
Log likelinood 35.16684  Hannan-Quinn crier. -2.169234 F-stafistic 42.04232  Durbin-Watson stat 2.089535 F-statistic 21.3995¢  Durbin-Watsonstat 2107351
Durbin Watsonstat 2281926 PrabiF-statistic) 0.000000 ProbiF-stastic) 0.000002
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“Null Hypathesis: LNGZPis stationary
Exogenous; Constant
Bandwidth: 5 {Newey-West automatic)usingBartl eft kemel

“Null Hypothesis: LNGZP s stationary
Exogenous: Constant, Lingar Trend
Bandwidth: 4 (Newey-West automatic)usingBartlett kemel

LM-5tat. LM-Stat.
Kiwiatk.ows ki-Philips-Schmidt- Shintest stastic 0855313 Kiatkousk Philips Schmidt-Shintest stafstic 0.162175
Isymptoficerticalvalies” 1% level 0.735000 Asymptotic critical values® 1% level 0.216000
5% level 0.463000 ol oo
10% level 0347000 e :
_ . ) ) - *Kwiatk owski-Phillips-Schmidt-Shin (1982, Table 1)
*Kwiatkows ki-Phillips-Schmidt-Shin {1992, Table 1)

- - — Residualvarance(no correction) 0.007646
Residualvarance(no correction) 0.317630 HAC corrected varance (Bartlett kemel) 0.024479
HAC correcedvanance (Bartlett kemel) 1.581240

KPSS Test Equation
KPSS TestEquation Dependent Variable: LNGZP
Dependent Variasle: LNGZP Method Least Squares
Method: Least Squares Date: 090025 Time:23:18
Date: 090825 Time: 23:18 ‘SETDd'e:; 190202{2 1
Sample: 19902022 neludedobsevations.
Includedobsvalions: 33 Variable Coefficiert  Std.Emor  tSutisic  Prob
Variable Coefficient ~ Std.Error  +-Stafistic Prob. c 11.79673 0.030709 984.1437 0.0000
@TREND{™ 19807 0.058472 0.001649 3545144 0.0000
c 1273228 0089629  127.7868  0.0000
R-squared 0.975828 Mean dependentvar 12.73228
R-squared 0.000000 Mean dependentvar 1273228 Adjusted R-squared 0.975152 S.D. dependentvar 0572325
AdjustedR-squared 0.000000 S.D.dependentvar 0572325 S.E. ofregression 0.080218  Akaikeinfo criterion -1.914438
SE. ofregression 0572325 Akaikeinfo criterion 1.751614 Sum squared resid 0262317  Schwarz criterion -1.823789
Sum squared resid 1048178  Schwarz criterion 1.796963 Log likelihood 3358802 Hannan-Quinn criter. -1.883969
Log likelihood -27.90164  Hannan-Cuinncriter. 1.766873 F-stafisic 1256.804  Durbin-Watson stat 0.497757
Durtin-Watsonstat 0022198 ProbiF-stafistic) 0.000000
Null Hypathesis: D(LNGZP)is stafionary Mull Hypothesis: D{LNGZP)is stationary
Exogencus: Constant : Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automaticjusingBartlett kemel Bandwidth: 4 (Newey-West automatic) usingBartlett kemel
M-St LM-Stat.

— - — Kwiatk ows ki-Phillips-Schmidt-Shin test stafistic 0.087570
Kwiatkowski-Phillps-Schmidt-Shin test stafistic 0.107038 Asymptoficcriical values™, 1% level 0.216000
Asymptoticeriical values® 1% level 0.739000 5% level 0.148000

5% level 0.463000 10% level 0.119000
10% level 0.347000
*Kwiatk owski-Phillips-Schmidt-Shin (1982, Table 1)
“Kwiatkowski-Philips-Schmidt-Shin (1932, Table 1)
Residualvarance(no correction) 0.003397
Residualvariance {no carrectar] 0.003924 HAC correctedvariance (Bartlett kemel) 0.002528
HAC currededvariance(BartIeﬂ'kemel] 0.002973
KPSS Test Equation
. Dependent Variable: D(LNGZP)
KP3S Test Equation Method: Least Squares
Dependent Variable: D(LNGZP) Date: 090825 Time: 2320
Method: Least Squares Sample (adjusted). 19912022
Date: 08/09/25 Time: 23:20 Included observations: 32 after adjustments
Sample (adjusted) 19912022
Included observations: 32 after adjusiments Variable Coefficient ~ Std.Error  t+-Stafistic Prob
- : et c 0.045506 0.023340 2078256 0.0483
Variable Coefficient  Std.Error  t-Statistic Prab. “1990°) 0000566 0.001234 0458823 06497
c 00s7851 0011251 5141719 0.0000 R-squared 0.008988 Mean dependentvar 0.057851
Adjusted R-squared -0.026133 S.0. dependentvar 0.063647
R-squared 0.000000 Mean dependentvar 0.057851 S.E ofregression 0.084474  Akaikeinfo criterion -2.584660
Adjusted R-squared 0.000000 S0 dependentvar 0.063847 Sum squared resid 0.124705  Schwarz criterion -2.493052
SE ofregression 0.063847 Akaikeinfocriterion -2.640167 Log likelihood 4335456  Hannan-Quinn criter. -2.554295
Sum squared resid 0.125580  Schwarz criterion -2.594353 F-statistic o 0.210519  Durbin-Watson stat 2294213
Log likelihood 4324268 Hannan-Quinncriter. -2.624885 Prop{F-statistic) 0.649688
Durbin-Watson stat 2277441
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LOILP i 5,0 sl

Mull Hypathesis: LOILP hasaunitroot Il Hypothesis: L OILP hasaunit root ‘Nu\IHyputhesis:LDILPhasaumlmut
'y
Exogenus:Nong ngznaus: Constant Exogencus: Constant LinearTrend
Lag Length:0 {Automatic- based onSIC, max/ag=5) Iy Lengif ) {Automaic- besed on SIC, maxlaget) Lag Length:0 (Automatic- based on 5IC, maxlag=5)
tSfatistic  Probt batisic  Prob* +Stafisic  Prob*
Augmented Dickey-Fule teststatsc 264812 Qg2 |omentedDieyFulertst sl Lige og | aweniedDideflelesslasic ST 7T
Testorficavaes 1% level 259210 slervaes. 1% e 58870 Tetertaakes - Th e prccl
: 5% Jevel 290 5% level -3 557759
5% level -1.951887 g
10% level 1510679 0 e L6 e Bl
] ] *MacKinnon (1996 one-sided p-values
. Ki 1986) ided pvalues.
*MacKinnon (1396) one-sided pvalues. pckinnon( 996 oe-scedp-aes
: Augmented Dickey-Fullr Test Equaton
. . omentedDickey-Fullr Test Equation .
Augmented Dickey-Fuller Test Equaton nendenlVarab DLOLE) aﬁ;;m:;”saﬂi&ww‘
Dependentarabk: DLOILP) hot Least Suares Date: 09085  Time: 2321
Melhod Least Squares fe 030925 Time: 2322 Sample (scstzc) 1931 2022
Date: 0900925 Time: 2323 mple (adjusted) 19912022 Included observations: 32 afer adjustments
Sample (adjusted) 1991 2022 uded observations: 32 after adjustments
Included observations: 32 after adjusments Variable Coefiicient  Std.Emor  t-Sfafisfic  Prob.
Variable Coefficient ~ 3td.Emor  tSkafisic  Prob.
Variable Coefiicient  Std.Error  ©-Statistic  Prob. LOILRET) 0124898 0080232 1886711 01304
LAILELY) 0062 0027208 0193642 08478 C 1579227 1002062 1GTEOTT 01289
LOILRL-1) 0001925 0000727 2646812 ODIIY C 0034200 D3s664  D264dg4 0TI BTRENR("19807) 0004330 0003083 1580081 01248
Resquared 000080 Mean dependertvar 0005357 squared 0.001248  Mean dependentvar 0.026257 R-squared 0.080417  Mean dependentvar 0.026257
Ad]L?stedR—squared 2001080 3D depsndemar noegd  flstedRespand 0032043 SD.depencentvar 0053841 AdjustedR-squared 0018997 SD. dependentvar 0023341
SE of DlDESEFD Ak lH infociei 25?3?32 . ofregression 0054697 Akaike info crierion -2813561 SE ofregression 005331 Akaikeinfocrienon -2.933647
‘£ OTTEgression : Ak Crienon L msquared resid 0089782 Schwarzcrteion 2821953 Sum squared resid 008263 Schwarzerteon 279234
R dresid 0.089961 Schy f 2927928 .
UM SQUATECTEsi - CWATE CTLENON - g ikeihood BRI Hamumeder 2805 | Logliveliond QOEE HenenQumcite, 2865099
|-09|.|k9||h001 48.57972 - Hannan-Quinncriter. 2958580 Ly 0037497 Durkin-Watsonstat 1539708 Fstatistic 1263012 Durbin-Watson stat 1450444
Durbin-Watson stat 1547365 bb{F-safsc] 0347782 Prob(F-staistic) 0.298531
JNuII Hypothesis: D{LOILP) has a unitroot JNuHHypmhesis:D(LO\LP]hasﬂunhmm "l Hypothesis: D[LO\L_Pmasaumtrom
Exogencus:Mong Exogenus: Constant Exogencus: Constant, Linear Trend _
Lag Length:( (Automatic- based on SIC, maxlag=8) LagLength:0 (Automatic- basedonSIC, maxag=5) Lag Length:0 (Automatic- based on SIC, maxlag=8)
+.Statistic Prob.* \Stafistic  Prob* ktatistic  Frob?
i e . Augmentzd Dickey-Fuller test statistic -4.263484 D005
AugmentecDickey Fulrtesttasic agrsy oo | Aanenlin Pty AW e T TR
Testorl - Test oriicalvalues 1% level 1661861
esterificalvales: 1% level -2 841672 : 5% level -3562832
5% Jevel | G506 5% level 2960411
e ﬁ;’vf’e‘ R 105 el 2618150 10 level 38T
Waekinnon 1995) ane s, *MacKinnon (1998) ane-sided p-values.
*MacKinnon (1995) one-sided p-values, i
Augmented Dickey-Fuller Test Equaton Sugmedn:ﬁd\?\d(igifuuwﬁt;quaﬁun
Augmented Dickey-Fuller Test Equation Dependent Variable: DILOILP2) M;p'f”_ ariable: L OLP2)
s ) od: Least Squares
Dependent Variable: D{LOILP,2) Method Least Squares 0 .
! y ate: 09/09/25 Time:23:23
Method Least Squares Dite 090315 Tine Z52¢ Sample (adistedy 19922022
Date: 03003025 Time: 23:24 Sampl e 1982202 Included osenvatios 3 after adjustments
Sample (adjusted) 19922022 Included abservations: 31 after adjustments
Included observations. 31 after adjusments — ol Sifror tSaisc P Variablz Coefficient ~ Std.Error  t-Statisic  Prob.
 Statisti LOILP(-1)) 0781482 0183289 4263484 0.0002
Variable Coefficent ~ Std Emor  tStatistic  Prob WO OTRD 0BIR 4T om l Gt I e o X
DILOILP-1)) 08434 0468703 3B07SXT 00006 ¢ DUGTES QUO7IE 1BHSL 005 @TRENDC1890)  DOO04GE 0001103 0414771 085
Resquared 0300183 Mean dependentvar ~-0.000885 Resquared 0393907 Mean dependent 0000855
R-squared 0325689 Mean dependentvar -0.0008g5 AdjustedR-squared 0369154 5. dependentvar 0063046 Adst?:ltir:R-squﬂred 0:35[)514 S.Eﬁlaesgﬁze;v‘ﬁf 0.063046
AdjstedRsquared - 0325669 SD.depencentvar OUERSE | SEofeyeon 6 Meeiociein M | SE ofregesin 0064835 Ademooieon 287703
SE DfFEgI’ESSIDﬂ 0.055877  Akaikeinfo criterion -2 88598 Sumsquared[es\d (0.084708  Schwarz criterion -2 8430090 Sumsqummes‘d 0084191 Schwarzeriterion 2738450
Sum squaredresid 0.093668 Schwarz criterion 2853340 Logikelhood 4750202 Hannan-Quinncritr, -2 506458 Log likgihond 475989 Hannan-Quinncriter. 2831087
Log likelihood 4504376 Hannan-Cuinn criter. -2.884519 F-stalisﬁc‘ y 1855522 Durbin-Watsonstat 2031068 Fstatistic 0008748 Durkin Watsonstat 2031784
Durbin-Watson stat 2146588 Prob(F-statst) 0000173 PrabiF-stastic) 0000803
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"l Hypathesis: LOILP hasaunit roat
Exogenaus:Nong
Bandwidth: 3 (Newey-West automatic) using Bartlett kemel

JNu\IHypmhesis LOILPhasaunitroot
Exogenaus: Constant
Bandwidth 3 (Newey-West automaticjusingBartlett kemel

‘Mu\IHypmhesws LOILP has a unitroot
Exogencus: Constant, LingarTrend
Bandwidth: 3 (Newey-\West automaticjusingBartlett kemel

Adj t-Stat Prob? Ad).t-3tat  Probt Adj.+-Stat  Prob?
PhillpsPemontestsitstc 20705 0862 Phills Perontesttatc AIEED D5 Phlips Peronteststasfic ABIRE  06T
" Testeriticalvalues 1% level -3653730 Testerificalvalues: 1% level 4273277
Testeriticalvalues 1% level 2638210 5% level 3557759
Solevel -1 SEHE8T podid e 10% level 321261
10% level 1610573 0% level LTS :
9 ided o *MacKinnon (1996) one-sided p-values.
*MacKinnon (1996} one-sided pvalues Mackinnon 1936) onz-sided p1aes
- Residualvarancs (no cormecton) 0.002805 Residualvanance(nocorrectior) 0002582
Residualvanance nocorrectr] 0002811 HAC corrededvanance (Bartettemel) 0004584 HAC comededvariance(Barfiet keme) 0.004172
HAC correctedvanance Bartlett kemel) 0.004555 -
Phillips-Pemon Test Equation
Phillips-Pemon Test Equation N
Phillis-Perron Test Equation Dependert Variable; DLOILP) a;ﬁfnﬁ'ﬁva{gme D(LOIP)
Dependent Variab: D(LOILP) Method: Least Squares Dm_”DB}D;;';S Tqi”;:fszs_zs
Wethad: Least Squares Date: 09103026 Time: 2325 Sample (adjusted) 19912022
Date: 09100125 Time:23.26 Sﬂmp\e[adjus{ed!:wmZDZZ Included observations: 32 after adjusments
Sample (adjusted]; 19912022 Included observations: 32 after adjustments
Included observations: 32 after adjustments Vaitie ot Sdfmor  iomisc  Frob Variable Coefficient  Std.Error  tStatisic  Prab.
Variable Coefficient ~ Std.Error  {-Stafistic ~ Prob. LOILP(-1) -0124596 0080232 1886711 01304
LOLRE) -000E2ss 027206 0183642 084TE ¢ 1527 1002062 1578677 04259
LOILPE) 00D 000077 2GMS2 OO . RIS DEEIE DR 0TR GTRENDCIOO0)  OODMB0  OOUNBE 1530081 04249
i . R-squared 0.001248 Mean dependentvar 0.025257 R-squared 0.080417 Mean dependentvar 0025257
Rosquarsd DO0OR0 Wean dependertvar - DOET | pseiRqae 002089 SD.cependetvar D083 AdleRsqpand  DOMGT SD dependemvar  D0GB
AdjustedR-squared 0001080 - 5.0. dependentvar 0.083841 SE. ofregression 0.054897 Akaikeinfocriterion -2.913581 SE of ; 0053381 Akaike info criter 2 933647
SE ofregression D370 Akaikeinfo crteion 297373 Sumsquaredresid 00897 Schwarzcrieron Py £ Ofregression aleinlocrienon e
Sumsquaredresid 0.083961 Schwarzerferion -2.927928 Log likelihocd 486169 Hannan-Quinncrier 2 83315 Sum_squ_aredremd 0082638 Schﬁarzcmenon_ LTI
Loglikeliood ET9T2 HannanQuimcrter, 2953680 : ; et 1 Loglitzlihod o HannanQumerter, 2866089
e : Festatistic 0037437 Durbin-Watsan stat 1538708 Fstatistic 1268012 Durbin-Watsan stat 1450444
Durbin-Watsonstat 1547365 ProbiF-stafstic) 0.847762 Prab(F-statsiic) 0288531
Nul Hypethesis DLOILP s itract Null Hypothesis: D{LOILP) has a unitract Null Hypothesis: D(LOILP)hasa unitroot
Exoaenaus: Constant Exogencus: Constart, Lingar Trend
Bxogenais Hare g‘. : I i) Bandwidth: 3 (Mewey-West automatic)usingBartitt kemel
Banduidh 3 Nevey- Wl aomeicusingBarletemel Bandwidth 3 (Mewey-West automatic)usingBartlett kemel 3
AditStat Probt Adj. 1-5tat Prob.*
AjbSe Pron '

- - Phillps-Perantest stafisic 440788 0OMS Phillips-Pemontest stafistic 4371063 0.0061
Phillips-Pemontest statisiic -3508878 00003 Testericalval T evel KSR Testcriticalvalugs 1% level -4.284580
Testotticlvaves. 1% level 284167 5% level 2950411 5% level -3.562662

B level -1.952085 10% level 2613180 10% level 218287
10% level -1 810400 ek 1955 dedonl
*MacKinnon (1996) one-sided p-valugs. ackinnon (1856 one-sidedp-vzues
*MacKinnon (1596) one-sided p-values.
— Residualvariance(no correction) 0.002716
Residualvanance(nocorectior) QOOZT33 | HAC corrected variance (Bartiett kemel) 0.003198
Residuzlvatance(nocarector) 0003022 HAC correctedvanance(Bartlett kemel) 0.003200
HAC comededvanance|Bartit kemel) 0003458
Phillips-Pemon Test Equation
Phillips-Pemon Test Equation Dependent Variable: D{LOILP 2)

i Dependent Variable: D{LOILP 2) Method: Least Squares
PhilpsPeronTestEqueten Methoc: Least Squares Date:0109/25  Time:23.26
Dependent Variable: DILOILR 2) Date: 09109725 Time: 2326 Sample (adjusted) 1992 2022
Method Least Souares Sampl adjusted 19922022 Included obs ervations: 31 fier adjusments
Date: 090925 Time: 2327 Included observations: 31 afer adjusments
Sample (adjusted) 19922022 Variable Coefficient  Std.Error  t-Statistic  Prob.
Included observations: 1 after adjustments Variable Coefficient ~ Std.Error  t-Statistic  Prob.

DILOILP{-1}) -0.781482 0183288 -4263434 (0002
Variable Coeficent  Sd.Error  tStatisic  Prob. DILOILR(-1)) 0776620 0480282 4307677 0.0002 c 0011126 0021428 0518221 06077
c 00ISTE 000735 171 00005 @TREND(19907 0000458 0001103 0414771 05815

LOILR-1)) (642341 0M88703  -38OTE2T 00006
HLOLRHT) Resquared 030183 Meandependertvar  -D000ges | [-sdared 0.353807 Mean dependentvar  -0.000855
Adjusted Resouared 0360154 5D, dependentvar 0.063045 Adjusted R-squared 0.380614 S.0. dependentvar 0.083045
Resquared 0325689 Mean dependentvar -0.000865 ) ' P ' SE of regression 0.054835  Akaike info criterion -2877223

N S.E ofregression 0.054046  Akaike infocriterion -2.935614 X L

AdjustedR-squared 0325689  3.D.dependentvar 0083046 . Sum squaredresid 0.084191  Schwarz criterion -2.738450
. i Sum squaredresid 0.084708  Schwarzcriterion -2.843099 . .

SE of regression 005877 Akalkeinfocriteion -2.899598 Log ikelhocd 7500 Hannan Quimcrter 2 S0BEG Log likelihood 47.58696 Hannan-Quinn criter. -2.831987

Sumsquaredresid 0093688 Schwarzertenon LB | i 185622 DurbinMatsonetat pse | owtsic 9086745 Durbin-Watson stat 2031784

Log iefhaod BUTTE Hanmdumorte 284610 | b cone L0001 ProbiF-statstic) 0.000503

Durtin-Watsonstat 2146588 _
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Mull Hypothesis: LOILP is stationary Mull Hypothesis: LOILP is stationary
Exogenous: Constant Exogencus: Constant, Lingar Trend
Bandwidth; 5 (Newey-West automatic) usingBartlett kemel Bandwidth: 4 (Mewey-West automatic)usingBartlett kemel
LM-Stat. LM-Stat.
Kwiatkowski-Philips-Schmict- Shintest stafistic 0.588467 Kwiatkows ki-Phillips-Schmidt-Shin test statistic 0.108433
— -
Asymptoticeriicalvaes”. 1% level 0.739000 Asymptoficcriicalvalues” el Pyt
5% level 0.463000 o '
10% Jevel 0'34?000 10% level 0.113000
o . . . *Kwiatk owski-Phillips-Schmidt-ZShin (1982, Table 1)
*Kwiatk ows ki-Phillips-Schmidt-Shin (1982, Table 1)

- - — Residualvarance(no correction) 0.014044
Residualvariance(no correcion) 0.128330 HAC corrected varance Bartiett kemel) 0.043838
HAC corrected vanance(Bartlett kemel) 0.683653

KPSS Test Equation
KPSS TestEquation Dependent Variable: LOILP
Dependent Variable: LOILP Method: Least Squares
Method: Least Squares Date: 09/0825 Time: 23:27
Date: 09/08/25 Time: 23:28 Sample: 19902022
Sample: 19802022 Included observations: 33
Included obs envations: 33 Variable Cosfficient  Std.Erar  tStafistic  Prob.
Variable Coefficient  Std.Error  +-Statistic Prob. c 1253204 0.041620 01,1045 0.0000
@RTREND(™18907) 0.035504 0.002235 15.88267 0.0000
C 1310010 0.063327 206.5643 0.0000 _
R-squared 0.890560 Mean dependentvar 13.10010
R-squared 0.000000  Mean dependentvar 1310010 Adjusted R-squared 0.887029 5.0.dependentvar 0.353786
Adjusted R-squared 0.000000 5.0.dependent var 0.383786 S.E. ofregression 0.122273  Akaike info criterion -1.306436
S.E. ofregression 0383786 Akaike info critefion 0.845332 Sum squared resid 0.463468 Schwarzcriterion -1.215739
Sum squared resid 4234837 Schwarz criterion 0.850681 Log likelihood 23.55620 Hannan-Quinn criter, -1.275919
Log likelihood -12.947%8  Hannan-Cuinn criter. 0.860591 F-statistic 2622590 Durbin-Watson stat 0.201145
Durbin-WWatson stat 0.026040 Prap(F-statistic) 0.000000
JNuII Hypothesis: D{LOILP)is statiorary JNuII Hypothesis: D{LOILP)is statiorary
Exogenous; Constant Exogenous:Constant, Linear Trend
Bandwidth: 3 (Newey-West avtomatic)usingBartiett kemel Bandwidth: 3 (Newey-\West automatic)usingBartlett kemel
LM-Stat. LI-Stat.
Kwiatkowski-Philips-Schmict- Shintest stafistic 0.172290 Kiwiatkavs ki-Phillips-Schmidt-Shin test stastic 0.165532
Asymptoficcritical values™, 1% level 0.739000 Asymptoticcritical values®: 1% level 0.216000
5% level 0.483000 5% level 0.146000
10% level 0.347000 10% level 0.119000
*Kuwiatkowski-Philips-Schmidt-Shin (1992, Table 1) Kowiatk ows i-Philips-Schmidi-Shin (1982, Table 1)

N - . Residualvarance(no correction) 0.002798
Residualvanance(nocorrection) 0.002808 HAG comrectedvariance (Bartiett kemel) 0.004459
HAC corrected vanance (Bartlett kemel) 0.004558

KPS5 Test Equation
KP35 Test Equation Dependent Variable: D{LOILP)
Dependent Variable: D{LOILP) Method: Least Squares
Method: Least Squares Date: 020%25 Time: 23:28
Date: 08/09/25 Time:23:28 Sample (adjusted) 1991 2022
Sample (adjusted): 1981 2022 Included obs ervations: 32 after adjustments
Included obs ervations: 32 after adjustments
Variable Coefficient Std. Errar -Statistic Prab.
Variable Coefficient Std. Errar t-Statistic Prob.
C 0.0195%6 0.019778 0.850842 0.3257
c 0026257 0009518 2653660  0.0124 @TREND(™19907) 0000343 0001046 0377983 0.7457
R-squared 0.003573 Mean dependentvar 0.025257
R-squared 0.000000  Mean dependentvar 0.025267 Adjusted R-squared 0029641 5.0 dependentvar 0.053841
Adjusted R-squared 0.000000 S.0.dependentvar 0.053841 X L
SE of X 0053841 Akaikeirfocriter o 574812 S.E. ofregression 0.054633 Akaike infocriterion -2915852
E. ofregression . alkeInio critenon e Sum squaredresid 0.088543 Schwarz criterion -2.824283
Sum squared resid 0.089864 Schwarz criterion -2.929008 - . §
Log likelihood 4359700 H Qi " 5 950829 Log likelihood 45.66427 Hannan-Quinncriter. -2.885626
0g o : annan-Luinn criter. < F-statistic 0107573 Durbin-Watson stat 1551804
Dwwrbin-Watson stat 1.548014 ProbiF-statistic) 0.745203
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3l

: LGDI ) ) a2l

uNul\ Hypothesis: LGDIhasa unit root
Exogenaus:Nong
Lag Length: 3 (Automatic- based on 31C, maxlag=B)

|Sfatisic  Prob*

AugmentedDickey-Fuler test staistic 1527720 09656
Testerficalvalugs: 1% level -2.647120

5% level 1852510

10% level -1 610011

*WMacKinnon 1986) one-sided p-values.

Augmented Dickey-Fuler Test Equaton
Dependent Variable: D(LGOI)

Method: Least Squares

Date: 0909125 Time 2334

Sample (adjusted). 19942022

Included observations: 29 after adjustments

Variable Coefficient ~ Std Error  t-3tafisfic  Prob.

LGRIT) 0001667 0001081 1ET0 013
DILGOI-1)) 0031930 0163062 0174405 08630
DILGDIR-2) D143 0TT B4 04283
DILGOI-3)) 0320259 072518 1856380 00752

Re-squared 0127764 Mean dependentvar 0.043352
AdjustedR-squared 0.023096 3.D. dependentvar 0131319
SE ofregression 0128794 Akaike info criterion 1118204
Sumsquaredresid 0421162 Schwarzcrterion -0.920702
Log likelihood 2021527 Hannan-Quinnerier. -1.055230
Durbin-Watson stat 2014245

Null Hypothesis: LGOI hasa unitroat
Exogencus: Constant
Lag Length: 3 (Automatic- based on 3IC, maxlag=3)

JNu\l Hypothesis: LGOI hasa unitroot

Exogenous: Constart, LinearTrend
Lag Length 3 (Automatic- based on SIC, maxlag=8)

t3tafistic  Prob?

t-Statistic  Prob*

Augmented Dickey-Fuler test statstic 1302083 05723 Augmented Dickey-Fuller fest stafistic -1.375325 08468
Testerficalvalues: 1% level REII Testeriticalvalues: 1% level -4.309824

5% level -2 967767 5% level -3574244

10% level -2622989 10% evel 3221728

“MacKinnon 1986) one-sided pvalues.

Augmented Dickey-Fuler Test Equation
Dependent Variable: D{LGDI)

Method: Least 3quares

Date: 0900825 Time:23:34

Sample (adjusted) 19842022

Included observations: 29 after adjusiments

*MacKinnon (1996) one-sided p-values

Augmented Dickey-Fuller Test Equaion
Dependart Variable: D(LGOI)

Method: Least Squares

Date: 0910925 Time: 23:32

Sample (adjusted). 1994 2022

Included observations: 20 after adjusiments

Ve Coeficet SiEmor Lt Frob Varibe  Coflcert St Enor LSialsfic  Frob
‘ LGO-) DIB4138 03T LIEE D4R
LBDIA) - DOGEGT Q0701 136083 0767 DLBDI-1) DIZEST 018N 063EM 057
DILGDIT) QUM QTTSETT Q269706 0T DGO -DOBGBIT 0481301 03EB11 0789
L L DILEDIC3) DITEES  OATMTI 24B18M 003%
DILGDI-3)) 037683 0173820 21701 0.0400 C 4376014 311383 140535 0471
¢ 1304847 Q082 143883 01643 @TRENDMSS0Y  0O0BESS 0009739  1007BX 0340
Resquared 0196652 Mean dependentvar 0045952 Resquared 0230629 Mean dependentvar 0.045952
AdjustedR-squared 0062761 5D dependentvar 01338 Adjusted R-squared 0063375 5.0, dependentvar 0.131319
SE ofregression 012732 Akaikeinfocriterion 1131601 SE. ofregression 0127080 Akaikeinfocriedon -1.105850
Sum squaredresid 0.3878%9  Schwarzcrteron -0.895860 Sum squaredresid 0371483 Schwarz crienon 0822981
Log likelinood 2140821 Hannan-Cuinn criter. -1.057T10 Log likelihood 2203483 Hannan-Quinn criter 107283
F-statistic 1488747 Durbin-Watsonstat 214278 F-stafistic 1378913 Durbin-Watson stat 2139486
Prop{F-safti) 0242780 PrabiF-stafsfic) 0266735

JNul\ Hypothesis: O{LGDI) has a unit root
Exogencus:Nong
LagLength3 (Automatic- based an 3IC, maxlag=3)

\-SMafistic  Prob*

Augmented Dicky-Fuller test stafstic 1351005 0597
Testerificalvalues 1% level -2 E50145

5% level -1.953331

10% level -1.600798

*Mackinnon 139 one-sided pvalues

Augmented Dickey-Fuller Test Equaton
Dependent Variable: DILGD2)

Method: Least Squares

Date: 09008725 Time: 2336

Sample (adjusted) 18952022

Included observations: 28 after adjustnents

Variable Coeficent ~ 3td.Eror  t-Sfatistic  Prob

DILGDI-A) 0306150 0265825 -13BU005 01693
DILGDI)2) 0546340 0273867 2004408 00BG4
QILGON-2)2)  -DBBETS 0226447 258902 0.0MG7
QILGOI-3)2) 019635 063038 -10p4862  0297%

Resquared 0.567597  Mean dependentvar 0002769
AdjustedR-squared 0513847 SD. dependentvar 0185741
SE ofregression 0129543  Akaikeinfocrieron -1 17475
Sum squared resid 0402781 Schwarzcriterion -0.927680
Log likelinood 1985164 Hannan-Quinn criter -1059793
Durbin4Watsonstat 2013813

Nl Hypathesis: D(LGDI) has aunitrogt
Exogenous: Constant
Lag Length:3 (Automatic- based on 3IC, maxlage)

Mull Hypothesis: D{LGDI) has aunit roct
Exogencus: Constant, LinearTrend
Lag Length: 3 (Automatic- based on SIC, maxlag=8)

tamfistic  Prob!

t-Statistic  Prob*

Augmented Dickey-Fuler test stafslic AT 0434
Testerficalvales 1% level -3600194

5% level -297M1853

10% level -2626121

Augmented Dickey-Fuller test staistic 1568568 07797
Testeritical values: 1% level 4323878

5% level -3580622

10% level 322533

*MacKinnon 1998) one-sided p-values.

Augmented Dickey-Fuler Test Equation
Dependent Variable: DLG0L2)

Method Least Squares

Date: 080825 Time: 23:35

Sample (adjusted) 19952022

Included observations: 28 after adjustments

Variable Coefficient  Std Error  43tafisfic  Prob.

DILGDI-1)) 0860329 0336288 -167H3  0.4082
DILGDI-1)2) 0433407 0207EE9 1488538 0.1568
DILGDI-2)2) 0823057 0236844 2218869 0.0368
DILGDI-3)2) 0178646 0183613 0OTIB0 0.3412

C 0028633 0026799 0884262 0334

R-squared 0585416 Mean dependentvar -0.002768
Adjusted R-squared 0513315 0. dependentvar 0185741
SE ofregression 0129578  Akaikeinfocrienon -1.088628

s

Sum squaredresid 0.386183 Schwarzerterion -0.860734
Loglikelihood 2024079 Hannan-Cuinncriter -1.015901
Fstafistic 8119330 Durbin/Watsonstat 1881152
Prob|F-statsfic) 0.000310

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

Augmentzd Dickey-Fuller Test Equation
Dependent Variable: D{LG0I 2)

Method: Least Squares

Date: 09109/26 Time: 23:34

Sample (adjusted): 13952022

Included observations: 28 after adjusments

Variable Coefiicient  Std.Error  1-Stafistic  Prob.

DILGDI-)) EBNT 03MB41 1588888 04310

DILGOI-1).2) 516654 03048977 1604076 0104
DILGDI-2).2) 0608159 0248496 2467218 00219
DILGDI-3).2) 024186 0192375 1279718 02140
c 0094832  00BER00 1448731 09615
@TREND(990"  -0003627 0003225 1124753 02728
R-squared 0.607360 Mean dependentvar -0.002788
Adjusted R-squared 0518860 S.D.dependentvar 0.185741
SE ofregression 0128838  Akaikeinfo crierion -1.073110
Sum sguaredresid 0.365164  Schwarzcriterion -0.787637
Log likelihood 2102354 Hannan-Quinncriter -0.985838
F-stafistic 8.623338 Durbin-Watsonstat 1.997017
ProbiF-stafistic) 0.000556
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Null Hypathesis; LGOI has a unitroct
Exogencus:None
Bandwidth; 3 (Newey-West automatic)usingBartlettkemel

JNuII Hypothesis: LGOI hasa unitroct
Exogencus: Constant
Bandwidth: 3 (Newey-West automatic) usingBartlett kemel

Null Hypothesis: LGDI has a unit roct
Exogencus: Constart, Linear Trend
Bandwicth: 4 (Newey-West automatic)usingBartlett kemel

AdtSal Prob AdtSmt  Probs Ad 1St Prob*
. . Phillips-Pemontest statistic 043310 08815 Phillips-Pemontest statistic -2 704587 02415
PhMI|ps—Perrontest.stat|shc 1030083 078 Testoilvae TP R Testorficalvabies T vl W YiET
Testeriticalvalues: 1% level -2639210 5% level 2957110 59 level 3557758
5% level -1.951687 | 10% level -3.212361
10% level -2617434 -
10% level -1.610878
) - ) “MacKinnon (1995) one-sided p-valugs. *MacKinnon (1396) one-sided pvalues.
*MacKinnon (1396) one-sided p-values.
Beidial (no canechor] 0.018724 Residualvariance(no correcion) 0.015026
Residualvaiance(no correcior) 0018787 HAC cormectedvariance (Bartitt kemel) 0028137 HAC correctedvariance Bartiett kemel) 0024932
HAG carrectedvariance (Bartlettkemel) 0.024876
P " Phillips-Pemon Test Equation
Phillips-Pemon Test Equation . X
X X P Dependent Variable: D(LGDI)
Pl e Ts Qi ﬂ;‘”:;ﬂ:;”sﬂ;u'jri‘mn“ Mo LeastSouares
epsnce Vet DL GO Dete: 0908125 Time: 23:37 Dete: 050325 Time: 23.37
Method: Leastquﬂr&s Sample adiusted) 1991 2022 Sample (adjusted) 19912022
Dte mm TT”'B'Z“‘E Included observations: 32 after adjusiments Ineluded abszriatons: 32 afteradjustments
Sample (adjusted) 19912022 - - =
Includeg obsenvatons 32 afer adusiments Variable Codficent  St.Eror  bSiistc  Prob Variable Coeficent  Std Error  tSafisfic  Prob
Variable Cosficient ~ Std.Error  t-Stafisfic  Prob. LGRIC) 0011855 0040775 -0285830 07770 Lgﬂé.ﬁ-” gé;;ii: 3103151: é::;;gg ggl:?
) % LW 1mne o ¢ DUISID 0S4 DNISRS  0754 @TRENDCIS0) UG OO0RE3 2676 00122
R-squared 0.002716  Mean dependentvar 0.029749 g
R-squared 0000533 Mean dependentvar 0.026749 AdjustedR-squared -0.030827 5D. dependentvar 0139216 :dsjfftier:dﬁsquared 8155;? gmg;gzggmﬁr g?i;;::
AdjustedR-squared 0000533 8D, dependentvar 0138216 | SE ofregression 014325 Akaike nfocriterion -1.016048 SE. ofregression 028764 Akalkeinfocrterion 1172608
SE ofregression 0133257 Akaike infocrtedon 07423 | Sumsquaredresid 0599183 Schwarzcritsrion 092343 Sum squaredresid 0480826 Schwarzcriterion 1035196
Sum squaredresid DE0IIT Schwarzerteron 1028431 |  Loglikelihood 1824077 Hannan-Quinncrier. 0984882 Log likelihood 2176175 Hannan-Quinncrter.  -1.127061
Log likelood 1846776 Hannan-Quimcrter. 106087 | Festafisic 0061698 Durbin-Watsonstat 1625368 Fostafstic 3818427 DurbinWatsonstat 181017
Dubinatsonstst 1841730 Frop(F-siatste) 0.77EsT PrabiF-staistc) 0.039645
1 . " y
Null Hypathesis: D{LGDI| has aunk root Null Hy pethesis: D(LGDI) has & unit roat Null Hypothesis: D{LGDI) has a unit root
Exogenaus: None Exogenous: Constant Exogenous: Constant, Linear Trend
Bandwicth: 4 (Newey- West automatic) using Bartleft keme Bandwidth: 3 (Newey-West automaticjusingBartiett kemel Bandwidth: 3 (Newey-West automatic)usingBartlett kemel
Adj. b5t Prob? Adj.tStat  Prob? Adj. t-Stat Prob*
Phillps-Pemonteststatstc TR 00000 Phillips-Peman test statistic 4887503 0.0004 Phillips-Pemon test statistic -4788171  0.0030
Testofiedvales T EET Testcricalvaes: 1% level -3 E81681 Testerficalvalugs: 1% level 4234580
5% level 2960411 5% level -3.562882
5% level -1.952085
10% sl 1510400 10% level 2619160 10% level 218267
o558 e S *MacKinnon (1998) ane-sided p-valugs. “MacKinnon (13296) one-sided p-values.
Residualvariance(no correcon) 0017338 Reswdualvariance;no correction) : 0017323
Residualvanance(no corecton) 0.018375 HAC correctedvarniance (Baret kemel) 0.015824 HAC corrededvariance Bartlstt kemel) 0.016113
HAC correctedvariance (Bartiet kemel) 0.022248
. y Phillips-Pemon Test Equation
Phillips-Pemon Test Equation S
Phillps-Pemon Test Equation Dependent Variable: DILGDI2) aztn;ﬂ ;Tﬂ Vﬂtﬂ;ble- DiLGDI2)
Dependet Vit DILGDL2) Method Least Squares Date 090675 Time 2333
Method LesstSuares Date: 09/08125 Time: 2339 ale USRS TIme 2
Date 090925 Time: 2339 Sample (adjusted; 1992 2022 Sample (adjusted): 1952 2022
ite M. 2J. " Included observations: 31 after adjustments
Sample(adjusted) 19922022 Included observations: 31 after adjustments
Includzd obs ervations: 31 after adusiments Variahle Cosfient S Emor  LSuisic  Prob. Variable Coefficient  Std.Error  t-Sfatistic  Prob.
Variable Coeficent  Std.Eror  -Statistic  Prob DILGDI-1)) 0862123 01756845 4908300  0.0000 mLGglt'“" g gzsggg; g;ggigﬁ 32?;?26: ggggg
C 0032917 0024994 1317029 01981 o y ! y
DILGDI-1)) OBH DTS 4827 000 @TREND(™9507) 0.000443 0.002807 0.157848 0.8757
Resquaed DAY Meandependerbir 0S8 Rsquared DIEETIL Memn copenderivar - DUORSE | Rosquareg 0484258 Mean dependentvar 0.007428
sistedReqed  042HD S0, dependent et AdjustedR-squared - 0434937 3. dependertvar CAS10T | adjustedR-squared 0416276 5D dependentvar 0.181107
JLSIEO-SOUare EpECETLYAT SE ofregression 013139 Akakeinfocrteon 108788 | SE ofregression 0138487  Akaikeinfocriterion -1.024311
SEofregresson  0A377%6 Akakeiocrteron 1094362 Sum squared resid 037482 Schwarzerierion 0886422 | symsquaredresid 0537004 Schwarzcriterion -0,335538
Sumsquaredresid 0568630 Schwarzertirion 1048104 Log likelihood 1836303 Hannan-Quinncrier. 1087780 | Log likelihood 1887682 Hannan-Quinncriter. -0.978074
Log likelinood 1796261 Hannan-Quinncrtr. 1078263 F-stafistic 2409141 Durbin-Watson stat 2077962 F-statistic 1186314  Durbin-Watson stat 2071859
Durbin-Watsonstat 2056628 Prob(F-statstic) 0.000033 Prap(F-statistic) 0.000208
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“Null Hypothesis: LGOI s stationary NullHypothesis: LGDI is stationary
Exogenaus: Constant Exogenous: Constart, Linear Trend
Bandwidth: 5 (Mewey-West automatic) using Bartlett kemel Bandwidth: 4 (Newey-West automatic)usingBartlett kemel
LM-Stat LM-Stat.
] o ) ) . Kwiatkowski-Philli ps-Schmidt-Shin test stafistic 0103231
Kwiath ows ki-Phillips-Schmict-Shin test stafistic 0.571379 — -
Asymploficcriicalvaes™ T level 0735000 Asymptoticoriticalvalues®: 1% level 0.216000
' 5% level 0'463%0 5% level 0.146000
o le;eel 0347000 10% level 0119000

- — . - *Kwiatk owski-Phillips-Schmidt-Shin (1592, Table 1)

“Kwiatkowski-Phillips-Schmict-Shin (1992, Table 1)
Residual varnance(no correcion) 0.083499
Residualvarance (nocorrection) 0.376801 HAC corredtedvariance(Bartlett kemel) 0.197864
HAC correctedvanance(Bartlett kemel) 2006881
KPSS Test Equation
KP33 Test Equation Dependent Variable: LGOI
Dependent Variable: LGOI Method: Least Sguares
Method: Least Squares Date: 09/08/25 Time: 23:39
Date: 09/09/25 Time: 23:40 Sample: 19802022
Sample; 19802022 Included obs ervations: 33
Included observations; 33 - - —
Variable Coefficient ~ Std. Error  t-Statistic Prab.
Variable Coefficient  5td.Error  {-Sfatistic Prob. c 2359299 D0BBATE  266.4TE2 0.0000
c 2457343 0108513 2750958 0.0000 @TRENDL™9807) 0.055784 0.004753 1236741 0.0000
R-squared 0.831478  Mean dependentvar 2452343
E‘d?lf:tir;a_s Jared ggggggg g%ﬂzsegﬁggm‘;‘r ‘é“s?iggg Adjusted R-squared 0.528042 S.D.dependentvar 0623368
! o : -1 AEREndenty : SE. ofregression 0258992 Akaikeinfocriterion 0.202350
=E. ofregression 0.623359 Aka!ke infocriterion 1522448 Sum squared resid 2095471  Schwarzcriterion 0.293057
Sum _squ_ared resid 1243444 Schwarz CI'I‘FEI'IDHI 1967794 Log likelihood -1.338%41  Hannan-Quinn criter, 0.232877
Log likelihood -30.72035  Hannan-Quinn criter. 1837704 F_statistic 1629527 Durbin-Watson stat 0789584
Durbin-Watson stat 0.050596 ProbiF-stafistic) 0.000000
“Null Hypothesis: D{LGOI ) is stationary Nl Hypothesis: D{LGON) is stationary
Exogencus: Constant Exogenous: Constant, Linear Trend
Bandwidth: 3 (N ewey-West automaticjusingBartlett kemel Bandwidth: 3 (Newey-West automatic) using Bartlett kemel
L-tat, Lik-Stat.
Kiwiatkowski Philips-Schmidt-Stinteststafisti 0215802 | KwiatkowskiPhilips Schmd: Shintest stafsic 0190461
Bsymptoticortical values™ 1% level 0735000 Asymptoticeriticalvaluges® 1% level 0.216000
5% level 0.148000
5% level 0.4563000
10% F:Veel 0347000 10% level 0.119000
*Keiatkows - Phillps Schmidt Shin (1992, Table 1 atkousi ilips Schmi Shin (1982, Tabe 1)

- - — Residualvariance(no correction) 0.018442
Residualvariance (no correcton) 0.018775 HAG corededvariance (Bartlet kemel) 0.024379
HAC correctedvariance(Bartlett kemel) 0024574

KPSS Test Equation
KPSS TestEquation Dependent Variable: D(LGDI)
Diependent Variable: DLGDON) Method: Least Squares
Method: Least Squares Date; 08/08/25 Time: 23.40
Date: 08/09/25 Time: 23:40 Sample (adjusted): 1991 2022
Sample (adjusted) 19812022 Included obs ervations: 32 after adjusiments
Included observations: 32 after adjustments
Variable Coefiicient  Std.Error  -Sfafistic  Prob.
Variable Coefiicient  Std.Error  t-Statistic  Prob.
c -0.002863 0.080774  -0.056391 0.9554
c L —— @TREND(™9807) 0.001876 0002685 0738022 04674
R-squared 0.017737  Mean dependentvar 0029749
R-squared 0.000000 - Mean dependentvar 0029748 | pgiustedR-squared  -0.015005 S.D. dependertvar 0139216
Adjusted R-squared 0.000000 3.D.dependertvar 0138218 | 5E gfregression 0.140257  Akaikeinfocriterion 1030225
3E ofregressmlj 0.138218  Akaike info lcrrtlenon -1.074828 Sum squaredresid 0590157  Schwarzeriterion -0.938818
Sum squared resid 0800814 Schwarz criterion 1028024 1 | glikelinood 1843380 Hannan-uinneriter.  -0.999859
Log likelihood 18.18725  Hannan-Quinn criter. -1.058845 F-statistic 0541728 Durbin-Watsonstat 1.668935
Durbin-Watson stat 1.640660 Prob(F-stafistic) 0.487434
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