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4. Auto-Repressive Distributed Lag (ARDL)
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Ordinary Least Squares Estimation
Dependent variable is GGDP

37observations used for estimation from 1340 to 1376
Regressor Coefficient Standard Errox T-Ratio[Prob}
C 37.4330 12.895%6 2.8804 [.008}
GGDP (~1) .34897 .11525 3.0279 [.005]
LPOP -1.4026 .51386 -2.7294 [.03i1)]
GK .43427 .13165 3.2986 {.003])
GGEC .088214 .157150 1.5611 [.130]
INF -.14279 .080271 -1.7789 [.088)
GHOIL .044202 .016705 2.6461 [.013])
D5256 -8.7489 2.6912 -3.2510 [.003]
D57} -13.5503 4,4946 =3.0148 [.005]
R-Sguared .76765 R-Bar-Squared L.70126
5.E. of Regression 4.2176 F-stat. F( 9, 28) 11.5634[.000]

Mean of Dependent Variable 5.3519 5.D. of Dependent Variable 7.7165
Residual Sum of Squares 498.0708 Equation Log-likelihecod -100.5%75
Akaike Info.Criterion -109.5975 Schwarz Bayesian Criterion -116.8466
DW-statistic 1.5194 Durbin's h-statistic 2.0499[.,040])

* A:Serial Correlation *CHSQ{ 1)=3.3632[.0671*F( 1, 27)= 2.6597{.112]*
* R:Functional Form *CHSQ{ 1)=.91902{.3381*F( 1, 27)= .68772{.414)*
* C:i:Normality *CHSQ{ 2)=.60746(.738]* Not applicable*

* D:Heteroscedasticity *CHSQ( 1)=.95776[.328]1*F( 1, 35)= .93006([.341]*
A:Lagrange multiplier test of residual serial correlation

B:Ramsey's RESET test using the square of the fitted values

C:Baseéd on a test of skewness and kurtosis of residuals

D:Based on the regression of squared residuals on squared fitted values
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Autoregressive Distributed Lag Estimates
ARDL{0,1,0,0,0,0) selected based on Schwarz Bayesian Criterion
****************t****************************************************
Dependent variable is GGDPP

26 cbservations used for estimation from 1350 to 1375
*********************t**************************t************f*******

Regressor Coefficient Standard Error T-Ratio[Prob]
GINV .25684 .070142 3.6617([.002]
GINV(~1) .11549 .064283 1.7963[.088]
EDU - .20096 .13675 L.4696[.158)]
GSOCIAL ~.11701 .089815 ~1.3028[.208]
GRAD .064251 .044257 1.4518([.163}
GTFP .7238E-5 .5851E-5 1.2373(.231]
o -7.3884 4,3172 -1.7114[.103]
*********************************************************************
R-Squared -68742 R-Bar-Squared .58872
3.E. of Regressiocn 5.3825 F-stat. F( &, 19) 6.9642{.000]

Mean of Dependent Variable .68817 S.D.of Dependent Variable 8.3929
Residual Sum of Squares 550.4487 Equatioen Log-likelihood -76.5767
Akaike Info. Criterion -83.5767 SchwarzBayesian Criterion-87.9800
DW-statistic 2.3945

LA R R e e R R R g N g e g g QU A A

Diagnestic Tests
********************************x*t***********************i**********

* Test Statistics * LM Version * F Version
**********************************t**********************************
* A:Serilal Correlation *CHSQ( 1l}= 2,1699[.141]1*F{ 1,18)= 1.6391[.217]
* B:Functiocnal Form *CHSQO( 1}= 1.0057[.316]1*F( 1,18)= .72425[.406]
* C:Normality *CHSQ( 2)=.057374[.972]* Not applicable

* DiHeteroscedasticity *CESQ( 1)=.002908([.957]*F( 1,24}=,002685[.959]
*********i*****************************t*t***************t***********
A:Lagrange multiplier test of residual serial correlatiecn

B:Ramsey's RESET test using the square of the fitted values

C:Based on a test of skewness and kurtosis of residuals

D:Based on the regression of sguared residuals on sguared fitted
values

Estimated Long Run Coefficients using the ARDL Approach
ARDL{0,1,0,0,0,0) selected based on Schwarz Bayesian Criterion
**************************t******************************************

Dependent variable is GGDPP

26 observations used for estimation from 1350 to 1375
*******t**********i**************************************************

Regressor Ceoefficient Standard Error T-Ratio[Preb]
GINV .37233 .073695 5.0523[.0003
EDU .20096 .13875 1.4696(.158]
GSCCIAL -.11701 ,089815 -1.302817.208)
GRAD .064251 .044257 1.4518(.163]
GTFP L723%9E-5 .5851E-5 1.2373(.231)

C -7.388¢ 4.3172 -1.7114[.103]
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Autoregressive Distributed Lag Estimates
ARDL(1,0,0,0,0,0) selected based on Schwarz Bayesian Criterion
3 3k e s s ok o ke o S e sk s o ook s o 3 sk o sk kokok ok oK ok ok sk R ok ok R s ok ok kR kR ok sk ok ok okok ok ok
Dependent variable is GGDP
37 observations used for estimation from 1340 to 1376
Fokook kA ki Rk Rk ok ok ok ko kR R kR R Rk kR ok ke kokck Rk kR koh ok Rk R ko kR %

Regressor  Coefficient Standard Error  T-Ratio[Prob]

GGDP{-1) 34897 11525 3.0279[.005]
LPOP -1.4026 51386 -2.7294].011]
GK 43427 13165 3.29861.003]
GGC 089214 057150 1.5611[.130]
INF -.14279 080271 -1.7789[.086]
GXOIL .044202 016705 2.6461[.013]
C 37.4330 12,9956 2.8804[.008]
D5256 -8.7489 2.6912 -3.2510[.003]
D57 -13.5503 4.4946 -3.0148[.005]
s 0 ke ok o ok O o o o o o ke ok ok o ok ok ook e ol o 3 s ok 3k ok sk ok e ok o ok o ok ok o ok ok s ok ol e o ok skl ke o ok ok skl ok ek ok okok
R-Squared .76765 R-Bar-Squared 70126
S.E. of Regression 42176 F-stat. F( 8, 28) 11.5634{.000]

Mean of Dependent Variable 5.3519 S.D. of Dependent Variable  7.7165
Residual Sum of Squares ~ 498.0708 Equation Log-likelihood  -100.5975

_ Akaike Info. Criterion -109.5975 Schwarz Bayesian Criterion -116.8466
DW-statistic 1.5194 Durbin's h-statistic =~ 2.0499{.040]

PR e T T T T T T LA ST RS L R RS L R R A I A L

Diagnostic Tests
**#**********************************#*##************************

*  Test Statistics * LM Version * F Version

oo e e e e e ok ok ok ok ok sk R R Aok Rk B R Rk Rk kR Rk Rk kR kKRR R R
* A-Serial Correlation *CHSQ( 1)= 3.3632[.067]*F( 1, 27)= .6997[.112]
* B:Functional Form *CHSQ( 1)= .91902[.338]*F( 1, 27)= 68772[.414]
* C:Normality *CHSQ( 2)= .60746[.738]*  Notapplicable

* T):Heteroscedasticity *CHSQ( 1)= .95776[.328]*F( 1, 35)= .93006[.341]}
sk ok o o o ok ok o ok o ook ok sk sk ok ke ok sl ko ok o s sk ok ok ook ok ok ok o sk ok ke kol bk kb Rk ok Rk kb kR ook R B &
A:Lagrange multiplier test of residual serial cotrelation

B:Ramsey's RESET test using the square of the fitted values

C:Based on a test of skewness and kurtosis of residuals

D:Based on the regression of squared residuals on squared fitted values
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Estimated Long Run Coefficients using the ARDL Approach
ARDL(1,0,0,0,0,0) selected based on Schwarz Bayesian Criterion
*********************************t************************************

Dependent variable is GGDP

37 observations used for estimation from 1340 to 1376
***************************t*********1************t****i**************

Regressor Coefficient Standard Error T- Ratio[Prchb]
LPOP -2.1544 .90484 -2.38091.024]
GK . 66705 ,21183 3.1489{.004)
GGC .13704 . 088356 1.55090.132]
INF -,21933 .11838 -1.8528{.074}
GXOIL . 067896 .029642 2.2805{.030)]
C 57.4983 22.6356 2.5402[.017]
D5256 -13.4385 5.0790 -2.6455[.013]
D57 -20.8137 7.0849 ~2.9378[.007]

Ol pl goladl uly  foe (Slad- paoad S

Error Correction Representation for the Selected ARDL Model
ARDL({1,0,0,0,0,0} selected based on Schwarz Bayesian Criterion
*****************************************t***************t**********t*

Dependent variable is 4GGDP

37 observations used for estimation from 1340 to 12376
******************************t************t*******i******************

Regressor Ceoefficient Standard Error T-Ratio[Proh]
dLPOP -1.4026 .51386 ~-2.7294[.011]
dGK .43427 .13165 3.2986[.003]
dGGC .089214 .057150 1.5611[.130]
dINF -.14279 .080271 ~1.7788[.088)
dGXOIL .044202 .Q16705 2.6461(.013)
dac 37,4330 12,9956 2.8804(.008]
aDns256 ~8.,748¢ 2.6912 =3.2510[.003]
dns7 -13.5503 4,.4%46 -3.0148(.005]
ecm(~1) -.65103 .11525 -5.6488 (. 000]

*********1***********************t**********************t****i********

List of additicnal temporary variables created:
dGGDP = GGPP-GGDP{-1)
dLPOP = LPOP-LPOP(-1)

dGK = GK=GK({-1)

dGGC = GGC-GGC (-1}

dINF = INF-INF(-1}

dGXOIL = GXOIL-GXOIL(-1)

dc = ¢-C(-1;

dD5256 = D5256~D5256(-1)

dD57 = D57-DE7 (~1)

ecm = GGDP + 2.1544*LPOP ~,66705*GK -, 13704*GGC + L21933%INF
-.067896*GXOIL ~57.4983*C + 13.4385*D5256 + 20.8137*D57
******************************i***************************************
R-Sguared . 11357 R-Bar-Squared .63173
8.E. of Regression 4.2176 F-stat. F( 8, 28) B8.7193[.000]
Mean of Dependent Variable -.17038 S.D. of Dependent variable 6.83500
Residual Sum of Squares 498.0708 Equation Log-likelihood -100.5975

Akaike Info. Criterion -109.5975 Schwarz Bayesian Criterion -16.8466

DW-statistic 1.5194
****************************t*****************************************
R-8quared and R-Bar-Squared measures refer to the dependent variable

dGGDP and in cases where the error correction model is highly

restricted, these measures could become negative.
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