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Dependent Variable: GDP
Method: Least Squares
Date: 05/24/23 Time: 15:37
Sample: 1990 2020

Included observations: 31

Variable Coefficient| Std. Error| t-Statistic/ Prob.

C 2.738825 | 0.422219 | 6.486746 | 0.0000

DEP 1.016905 | 0.019053 | 53.37241 | 0.0000
R-squared 0.989922 | Mean dependent var |25.26586

Adjusted R-squared| 0.989575 | S.D. dependent var 0.605442
S.E. of regression 0.061818 | Akaike info criterion |-2.666895

Sum squared resid | 0.110823 | Schwarz criterion —-2.574379
Log likelihood 43.33687 | Hannan-Quinn criter.|-2.636737
F—statistic 2848.614 | Durbin—-Watson stat | 0.709528

ProbF-statistic) 0.000000
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L e Ak gyl il s —

(1531 s Dyl o duslys: (3=2) Jguod!

Null Hypothesis: UT has a unit root
I[Exogenous: None

Lag Length: 0 (Automatic — based on SIC, maxlag=7)

t—Statistic Prob.*

IAugmented Dickey—Fuller test statistic -2.658189 0.0097
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
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Angel & granger Lz : (4-2) Jaod!

Date: 05/25/23 Time: 15:18

Series: DEP GDP

Sample: 1990 2020

Included observations: 31

Null hypothesis: Series are not cointegrated
Cointegrating equation deterministics: C

\Automatic lags specification based on Schwarz criterion imaxlag=6)

Dependent tau-statistic Prob.* z—statistic Prob.*
DEP -2.678405 0.2346 -11.39622 0.2189
GDP -2.658189 0.2417 -11.18927 0.2295
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VAR 350l 2 W sus o (1-3) Jguand!

[Endogenous variables: GDP DEP
[Exogenous variables: C

Date: 05/24/23 Time: 16:14
Sample: 1990 2020

Included observations: 26

Lag LogL LR FPE AIC SC HQ
0 39.47789 NA 0.000192 | -2.882915 | -2.786138 | —2.855047
1 88.09786 86.01994 | 6.21e-06* | —-6.315220*| -6.024890* | -6.231616*
2 89.29411 1.932409 | 7.77e-06 | -6.099547 | -5.615664 | -5.960206
3 95.95848 | 9.740229* | 6.44e-06 | —6.304499 | -5.627062 | -6.109421
4 98.29005 3.048975 7.56e-06 | -6.176158 | -5.305168 | -5.925344
5 100.1631 2.161220 9.40e-06 | -6.012547 | —4.948004 | —5.705997

FPE: Final prediction error

* indicates lag order selected by the criterion

AIC: Akaike information criterion

SC: Schwarz information criterion

LR: sequential modified LR test statistic (each test at 5% level,

HQ: Hannan-Quinn information criterion
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VAR(l) Cb}u BIRr- é\.’:}: (2—3) Jj.\ad‘

Vector Autoregression Estimates

Date: 05/25/23 Time: 15:29

Sample adjusted): 1991 2020

Included observations: 30 after adjustments

Standard errors in () & t—statistics in [ ]

GDP DEP
GDP(-1, 1.815165 1.168258
(0.39991, (0.43690,

[4.53888] [2.67397]

DEP(-1, ~0.863227 | -0.220203
(0.40862, (0.44642,
[-2.11252] | [-0.49327]

C -1.445099 -2.461080
(1.43048, (1.56278,
[-1.01022] | [-1.57481]

R-squared 0.955802 0.945144
Adj. R-squared 0.952528 0.941080
Sum sq. resids 0.478185 0.570724
S.E. equation 0.133081 0.145389
F-statistic 291.9426 232.5969
Log likelihood 19.51618 16.86254
Akaike AIC -1.101079 -0.924169
Schwarz SC -0.960959 -0.784050
Mean dependent 25.27968 22.16406
S.D. dependent 0.610797 0.598963

Eviews 12 by w2 Jo slexe VU all)l slas] ar jibazol)
: VAR (1) £3sed SlamV1 pudd) -

GDP =1.81516474515*GDP-1) - 0.863226675832*DEP-1) — 1.44509885008
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System: UNTITLED

stimation Method: Least Squares
Date: 05/25/23 Time: 15:37
Sample: 1991 2020
Included observations: 30

Total system (balanced) observations 60

Coefficient | Std. Error | t-Statistic Prob.
Cd1, 1.815165 0.399915 4.538881 0.0000
C2 -0.863227 0.408625 -2.112518 0.0393
C3y -1.445099 1.430479 -1.010220 0.3169
C# 1.168258 0.436901 2.673968 0.0099
C5) -0.220203 0.446416 -0.493269 0.6238
C6) -2.461080 1.562776 -1.574813 0.1211
Determinant residual covariance 3.17E-05

[Equation: GDP = C(1)*GDP(-1) + C2)*DEP-1) + C(3)

Observations: 30

[R-squared 0.955802 Mean dependent var 25.27968
IAdjusted R-squared 0.952528 S.D. dependent var 0.610797
S.E. of regression 0.133081 Sum squared resid 0.478185
Durbin—Watson stat 1.511427

[Equation: DEP = C(4)*GDP-1) + C(5)*DEP(-1) + C(6)

Observations: 30

[R-squared 0.945144 Mean dependent var 22.16406
IAdjusted R-squared 0.941080 S.D. dependent var 0.598963
S.E. of regression 0.145389 Sum squared resid 0.570724
Durbin—Watson stat 1.577190

Eviews 12 by ooz Jo slaxs VU alla)) slas] ar jibezael!
SV e Wil s e 9 285 ST var(ly g3ged pasd) qils OF S odlel Joadhl e
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b s bl OF e Jos gl abadl s i) Jod U s 35 1a (0.05) 2giall s o azed
L lds g0 mld) il s 3 poaloy Jalad g 07l Jisd) add L s Alia! Zgime &) JlozY)
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wald Lt mits: (4-3) Jgued!

'Wald Test:

System: %system

Test Statistic Value df Probability

Chi-square 4.223162 3 0.2384

Null Hypothesis: C(3)=C5)=C6)=0
Null Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err.
C3) -1.445099 1.430479
C(5) -0.220203 0.446416
C(6) -2.461080 1.562776

Restrictions are linear in coefficients.
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slas S S BLsp¥l jlest: (9=3) Joont

VAR Residual Serial Correlation LM Tests
Date: 06/01/23 Time: 15:37
Sample: 1990 2020

Included observations: 30

Null hypothesis : No serial correlationat lag h

Lag LRE* stat df Prob. Rao F-stat Df Prob.

1 6.610366 4 0.1580 1.733143 “4, 48.0y 0.1581

eviews 12 ~b, oz e slazel o Jall shas] per el

odb 3L Jleam1 ¢ 3oy sl 37 e Liw3gd (3 Ukessl Wl Lo oDl 3,allall sl SO e

313 L) 39y pde Jo a5 @l el i)l 5 QWL 5 0.05 s 8T 48 5 0,15 4 554
- VAR(1) #3543 el

:(Normality Testy el ajodl jlas) .o

T (el ul.& Sl e g
(gl sl i Ssd s Ho gl 2040 -
(ool qsll w22 Y Sl el Hyp i) 204 -

AU ) e el el il
ekl 2yl jlests (6-3) Jgundl

Component | Jarque-Bera df Prob.
1.187617 2 0.5522

2 52.24175 2 0.0000
Joint 53.42937 4 0.0000
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Inverse Roots of AR Characteristic Polynomial
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sl Y1 pld il S5 ez (8=3) gl

Sample: 1990 2020

Included observations: 30

VAR Residual Heteroskedasticity Tests (Levels and Squares)
[Date: 06/01/23 Time: 15:40

Joint test:
Chi-sq df Prob.
17.25562 12 0.1402
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Response to Cholesky One S.D. (d.f. adjusted) Innovations + 2 S.E.

Response of GDP to GDP Response of GDP to DEP
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Variance Decomposition of GDP:

Period S.E. GDP DEP
1 0.133081 100.0000 0.000000
2 0.185586 95.21211 4.787888
3 0.227665 88.72474 11.27526
4 0.264133 82.77181 17.22819
5 0.296247 77.89526 22.10474
6 0.324626 74.04413 25.95587
7 0.349750 71.02600 28.97400
8 0.372042 68.65026 31.34974
9 0.391876 66.76237 33.23763
10 0.409579 65.24491 34.75509

Variance Decomposition of DEP:

Period SE. GDP DEP
1 0.145389 89.53055 10.46945
2 0.192134 93.71443 6.285566
3 0.228889 91.67822 8.321782
4 0.261760 87.33291 12.66709
5 0.291647 82.76506 17.23494
6 0.318678 78.72683 21.27317
7 0.342981 75.37148 24.62852
8 0.364759 72.64314 27.35686
9 0.384258 70.43400 29.56600
10 0.401732 68.63856 31.36144

Cholesky Ordering: GDP DEP
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Eairwise Granger Causality Tests
ate: 06/01/23 Time: 01:38
Sample: 1990 2020

'Lags: 1

Prob.

Null Hypothesis: H Obs N F-Statistic
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DEP does not Granger Cause GDP 30 4.46273 0.0440
GDP does not Granger Cause DEP 7.15010 0.0126
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Null Hypothesis: GDP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -1.603759 0.7675
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
*MacKinnon (1996) one-sided p-values.
/Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/27/23 Time: 18:08
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.167613 0.104513 -1.603759 0.1204
C 4.093758 2.536786 1.613758 0.1182
@TREND("1990") 0.010774 0.007246 1.486987 0.1486
R-squared 0.087041 Mean dependent var 0.028296
/Adjusted R-squared 0.019415 S.D. dependent var 0.139475
S.E. of regression 0.138115 Akaike info criterion -1.026825
Sum squared resid 0.515043 Schwarz criterion -0.886705
Log likelihood 18.40237 Hannan-Quinn criter. -0.981999
F-statistic 1.287090 Durbin-Watson stat 1.334115

Prob(F-statistic) 0.292475
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Null Hypothesis: GDP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -0.589914 0.8585
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
*MacKinnon (1996) one-sided p-values.
/Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/27/23 Time: 18:09
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.025320 0.042922 -0.589914 0.5600
C 0.667674 1.084155 0.615847 0.5430
R-squared 0.012276 Mean dependent var 0.028296
/Adjusted R-squared -0.023000 S.D. dependent var 0.139475
S.E. of regression 0.141070 Akaike info criterion -1.014778
Sum squared resid 0.557222 Schwarz criterion -0.921365
Log likelihood 17.22167 Hannan-Quinn criter. -0.984895
F-statistic 0.347999 Durbin-Watson stat 1.438188

Prob(F-statistic) 0.559979
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Exogenous: None

Null Hypothesis: GDP has a unit root

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

Durbin-Watson stat

1.459891

t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic 1.096097 0.9251
Test critical values: 1% level -2.644302
5% level -1.952473
10% level -1.610211
*MacKinnon (1996) one-sided p-values.
/Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 05/27/23 Time: 18:09
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) 0.001106 0.001009 1.096097 0.2821
R-squared -0.001103 Mean dependent var 0.028296
/Adjusted R-squared -0.001103 S.D. dependent var 0.139475
S.E. of regression 0.139552  Akaike info criterion -1.067991
Sum squared resid 0.564770 Schwarz criterion -1.021284
Log likelihood 17.01986 Hannan-Quinn criter. -1.053049
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Null Hypothesis: D(GDP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -4.736950 0.0037
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728
*MacKinnon (1996) one-sided p-values.
/Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP,2)
Method: Least Squares
Date: 05/27/23 Time: 18:10
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) -0.840977 0.177535 -4.736950 0.0001
C 0.075393 0.051255 1.470923 0.1533
@TREND("1990") -0.002573 0.002852 -0.902353 0.3752
R-squared 0.483656 Mean dependent var 0.004694
/Adjusted R-squared 0.443938 S.D. dependent var 0.171431
S.E. of regression 0.127835 Akaike info criterion -1.178448
Sum squared resid 0.424889 Schwarz criterion -1.037004
Log likelihood 20.08750 Hannan-Quinn criter. -1.134150
F-statistic 12.17703 Durbin-Watson stat 1.882311

Prob(F-statistic) 0.000185
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Null Hypothesis: DEP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -1.815497 0.6719
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
*MacKinnon (1996) one-sided p-values.
/Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEP)
Method: Least Squares
Date: 05/27/23 Time: 18:05
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DEP(-1) -0.196092 0.108010 -1.815497 0.0806
C 4174416 2.290347 1.822613 0.0795
@TREND("1990") 0.012401 0.007328 1.692244 0.1021
R-squared 0.109486 Mean dependent var 0.025442
/Adjusted R-squared 0.043522 S.D. dependent var 0.158971
S.E. of regression 0.155473  Akaike info criterion -0.790047
Sum squared resid 0.652642 Schwarz criterion -0.649927
Log likelihood 14.85071 Hannan-Quinn criter. -0.745222
F-statistic 1.659791 Durbin-Watson stat 1.438543

Prob(F-statistic) 0.209001
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Null Hypothesis: DEP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -0.653790 0.8435
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
*MacKinnon (1996) one-sided p-values.
/Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEP)
Method: Least Squares
Date: 05/27/23 Time: 18:06
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DEP(-1) -0.032636 0.049918 -0.653790 0.5186
C 0.747951 1.105495 0.676575 0.5042
R-squared 0.015036 Mean dependent var 0.025442
/Adjusted R-squared -0.020141 S.D. dependent var 0.158971
S.E. of regression 0.160564 Akaike info criterion -0.755907
Sum squared resid 0.721863 Schwarz criterion -0.662494
Log likelihood 13.33861 Hannan-Quinn criter. -0.726024
F-statistic 0.427442 Durbin-Watson stat 1.566021

Prob(F-statistic) 0.518581
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Null Hypothesis: DEP has a unit root

Exogenous: None

Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 0.858324 0.8903
Test critical values: 1% level -2.644302

5% level -1.952473

10% level -1.610211
*MacKinnon (1996) one-sided p-values.
/Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEP)
Method: Least Squares
Date: 05/27/23 Time: 18:07
Sample (adjusted): 1991 2020
Included observations: 30 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
DEP(-1) 0.001125 0.001311 0.858324 0.3978

R-squared -0.001066 Mean dependent var 0.025442
/Adjusted R-squared -0.001066 S.D. dependent var 0.158971
S.E. of regression 0.159056 Akaike info criterion -0.806358
Sum squared resid 0.733664 Schwarz criterion -0.759651
Log likelihood 13.09537 Hannan-Quinn criter. -0.791416
Durbin-Watson stat 1.599716
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Null Hypothesis: D(DEP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
IAugmented Dickey-Fuller test statistic -5.409673 0.0007
Test critical values: 1% level -4.309824
5% level -3.574244
10% level -3.221728
*MacKinnon (1996) one-sided p-values.
/Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DEP,2)
Method: Least Squares
Date: 05/27/23 Time: 18:07
Sample (adjusted): 1992 2020
Included observations: 29 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(DEP(-1)) -0.933119 0.172491 -5.409673 0.0000
C 0.081193 0.057256 1.418082 0.1680
@TREND("1990") -0.002706 0.003190 -0.848311 0.4040
R-squared 0.546507 Mean dependent var 0.007932
/Adjusted R-squared 0.511623 S.D. dependent var 0.204447
S.E. of regression 0.142876  Akaike info criterion -0.955984
Sum squared resid 0.530751 Schwarz criterion -0.814540
Log likelihood 16.86177 Hannan-Quinn criter. -0.911686
F-statistic 15.66638 Durbin-Watson stat 1.657800

Prob(F-statistic) 0.000034
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VAR Lag Order Selection Criteria
Endogenous variables: GDP DEP
Exogenous variables: C

Date: 06/02/23 Time: 02:23
Sample: 1990 2020

Included observations: 26

Lag LogL LR FPE AIC SC HQ
0 39.47789 NA 0.000192 -2.882915 -2.786138 -2.855047
1 88.09786  86.01994  6.21e-06* -6.315220* -6.024890* -6.231616*
2 89.29411  1.932409  7.77e-06  -6.099547 -5.615664 -5.960206
3 95.95848  9.740229" 6.44e-06  -6.304499 -5627062  -6.109421
4 98.29005  3.048975  7.56e-06 -6.176158 -5.305168  -5.925344
5 100.1631 2161220  9.40e-06  -6.012547  -4.948004  -5.705997

* indicates lag order selected by the criterion

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

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Vector Autoregression Estimates

Date: 06/02/23 Time: 02:24

Sample (adjusted): 1991 2020

Included observations: 30 after adjustments
Standard errors in () & t-statistics in [ ]

GDP DEP

GDP(-1) 1.815165 1.168258
(0.39991) (0.43690)
[ 4.53888] [2.67397]
DEP(-1) -0.863227 -0.220203
(0.40862) (0.44642)
[-2.11252] [-0.49327]
C -1.445099 -2.461080
(1.43048) (1.56278)
[-1.01022] [-1.57481]
R-squared 0.955802 0.945144
Adj. R-squared 0.952528 0.941080
Sum sq. resids 0.478185 0.570724
S.E. equation 0.133081 0.145389
F-statistic 291.9426 232.5969
Log likelihood 19.51618 16.86254
Akaike AIC -1.101079 -0.924169
Schwarz SC -0.960959 -0.784050
Mean dependent 25.27968 22.16406
S.D. dependent 0.610797 0.598963
Determinant resid covariance (dof adj.) 3.92E-05
Determinant resid covariance 3.17E-05
Log likelihood 70.22934
/Akaike information criterion -4.281956
Schwarz criterion -4.001717

Number of coefficients 6
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System: UNTITLED

Estimation Method: Least Squares

Date: 06/02/23 Time: 02:29

Sample: 1991 2020

Included observations: 30

'Total system (balanced) observations 60

Coefficient Std. Error t-Statistic Prob.

(1) 1.815165 0.399915 4.538881 0.0000
(2) -0.863227 0.408625 -2.112518 0.0393
(3) -1.445099 1.430479 -1.010220 0.3169
(4) 1.168258 0.436901 2.673968 0.0099
(5) -0.220203 0.446416 -0.493269 0.6238
(6) -2.461080 1.562776 -1.574813 0.1211

Determinant residual covariance 3.17E-05

Equation: GDP = C(1)*GDP(-1) + C(2)*DEP(-1) + C(3)
Observations: 30

R-squared 0.955802 Mean dependent var 25.27968
)Adjusted R-squared 0.952528 S.D. dependent var 0.610797
S.E. of regression 0.133081 Sum squared resid 0.478185
Durbin-Watson stat 1.511427

Equation: DEP = C(4)*GDP(-1) + C(5)*DEP(-1) + C(6)
Observations: 30

R-squared 0.945144 Mean dependent var 22.16406
Adjusted R-squared 0.941080 S.D. dependent var 0.598963
S.E. of regression 0.145389 Sum squared resid 0.570724

Durbin-Watson stat 1.577190
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VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: Residuals are multivariate normal
Date: 06/02/23 Time: 02:25
Sample: 1990 2020
Included observations: 30
Component  Skewness Chi-sq df Prob.*
1 -0.481337 1.158428 1 0.2818
2 1.600184 12.80294 1 0.0003
Joint 13.96137 2 0.0009
Component Kurtosis Chi-sq df Prob.
1 2.847189 0.029189 1 0.8643
2 8.617032  39.43881 1 0.0000
Joint 39.46800 2 0.0000
Component Jarque-Bera df Prob.
1 1.187617 2 0.5522
2 52.24175 2 0.0000
Joint 53.42937 4 0.0000
*Approximate p-values do not account for coefficient
estimation

(Heteroskedasticity Tests) oLl juil jlas

VAR Residual Heteroskedasticity Tests (Levels and Squares)
Date: 06/02/23 Time: 02:25

Sample: 1990 2020

Included observations: 30

Joint test:
Chi-sq df Prob.
17.25562 12 0.1402

Individual components:

Dependent R-squared F(4,25) Prob. Chi-sq(4) Prob.

resi*resi 0.180101 1.372886 0.2717 5.403018 0.2484
res2*res2 0.192741 1.492251 0.2346 5.782238 0.2160
res2*rest 0.212596 1.687475 0.1844 6.377877 0.1726




54 jasuid Wald Test

Slodadd)
\Wald Test:
System: %system
Test Statistic Value df Probability
Chi-square 4.223162 3 0.2384
Null Hypothesis: C(3)=C(5)=C(6)=0
Null Hypothesis Summary:
Normalized Restriction (= 0) Value Std. Err.
C(3) -1.445099 1.430479
C(5) -0.220203 0.446416
C(6) -2.461080 1.562776

Restrictions are linear in coefficients.




