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

37o0bservations used for estimation from 1340 to 1376
Regressor Coefficient Standard Error T-Ratio [Prob]
C 37.4330 12:9956 2.8804 [.008]
GGDP (-1) .34897 11525 3.0279 [.005]
LPOP -1.4026 .51386 -2.7294 [.011]
GK .43427 .13165 3.2986 [.003]
GGC .089214 .057150 1.5611 [.130]
INF -.14279 .080271 -1.7789 [.086]
GXOIL .044202 .016705 2.6461 [.013]
D5256 -8.7489 2.6912 -3.2510 [.003]
D57 -13.5503 4.4946 -3.0148 [.005]
R-Squared .76765 R-Bar-Squared .70126
S.E. of Regression 4.2176 F-stat. F( 8, 28) 11.5634[.000]

Mean of Dependent Variable 5.3519 S.D. of Dependent Variable 7.7165
Residual Sum of Squarxes 498.0708 Equation Log-likelihood -100.5975
Akaike Info.Criterion -109.5975 Schwarz Bayesian Criterion -116.8466

DW-statistie 1.5194 Durbin's h-statistic 2.0499[.040]
* Test Statistics b LM Version * F Version *

* A:Serial Correlation *CHSQ( 1)=3.3632[.067]1*F( 1, 27)= 2.6997[.112]*
* B:Functional Form *CHSQ( 1)=.91902[.338]*F( 1, 27)= .68772[.414]*
* C:Normality *CHSQ( 2)=.60746[.738]%* Not applicable*

* D:Heteroscedasticity *CHSQ( 1)=.95776[.328]*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: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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ARDL (9) 4 o1 359! » ddgf doxs -1 Jou>

Autoregressive Distributed Lag Estimates
ARDL(0,1,0,0,0,0) selected based on Schwarz Bayesian Criterion
LR EE R R R R RS R R R R R SRR R R SRR R R R R REE R EREEEEEREEEEEEEEEEEEEEEEEEEESE
Dependent variable is GGDPP

26 observations used for estimation from 1350 to 1375
hhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhhkhkhhhkhdhkhhhhkhkhkhhhkhhdhdhkhkhkhkhkhkhkdhkhkhhdhkhkhkhdkhkhkhkhhkhkdkdhkhkdhhhhkkkx

Regressor Coefficient Standard Error T-Ratio[Prob]
GINV .25684 .070142 3.6617[.002]
GINV (-1) .11549 .064293 1:7963[.088]
EDU .20096 .13675 1.4696[.158]
GSOCIAL -.11701 .089815 -1.3028[.208]
GRAD .064251 . 044257 1.4518[.163]
GTFP .7239E-5 .5851E-5 1.2373[.231]
C -7.3884 4.3172 -1.7114[.103]
Khkhkhkhhkhkhkhkhhkhkhkhkhhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhhkhkdkhhkdkrdkdhrkdkrkhkdrkdkhdkhhhxk
R-Squared .68742 R-Bar-Squared .58872
S.E. of Regression 5.3825 F-stat./ F( 6, 19) 6.9642[.000]

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

EEE RS SRS E SRS SRR RS EE RS SRR E RS RS SRS R R SRR R SRR EEEEEEEEEEEE

Diagnostic Tests
EEE RS RS RS SRS RS R R RS SRR RS RS SRR RS TR R SRR R SRR EEEEEEEEEEEEEEE RS

* Test Statistics * LM Version * F Version

EEE RS SRR RS SRR RS EE R SRR SRR RS RS R R EEEREEEEEEEEEEEE
* A:Serial Correlation *CHSQ( 1)= 2.1699[.141]1*F( 1,18)= 1.6391[.217]
* B:Functional Form *CHSQ( 1)=.1.0057[.316]*F( 1,18)= .72425[.406]
* C:Normality *CHSQ( 2)=.057374[.972]1* Not applicable

* D:Heteroscedasticity *CHSQ( 1)=.002908[.957]*F( 1,24)=.002685[.959]
IR EEE R R R RS R R EE R R R XEEE SRR R R R ER R R R EEEEEEEEEREEEEEEEEEEEEEE S
A:Lagrange multiplier test of residual serial correlation

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

PP leh dalo wlel p Dol Jol daly -1 Joua

Estimated Long Run Coefficients using the ARDL Approach
ARDL(0,1,0,0,0,0) selected based on Schwarz Bayesian Criterion
LR EE RS S S SRR R R R R SRR SRS SRS RS EE SRR SRS R R SRR R SRR R R EEEEEEEEEEEEES
Dependent variable is GGDPP

26 observations used for estimation from 1350 to 1375
hhkkhkhkhkhkhkkhkhkhkhkdhkhkhkhkhhkhkhhhkhdhhhhdhbhkhkhhbhkhhdhhkhkhkhhkhkhkdhkhkhhdhkhkhkhdkhkhkhhhkhdkdhrhkdhhhhkkkx

Regressor Coefficient Standard Error T-Ratio[Prob]
GINV .37233 .073695 5.0523[.000]
EDU .20096 .13675 1.4696[.158]
GSOCIAL -.11701 .089815 -1.3028([.208]
GRAD .064251 . 044257 1.4518[.163]
GTFP .7239E-5 .5851E-5 1.2373[.231]

C -7.3884 4.3172 -1.71141[.103]
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Autoregressive Distributed Lag Estimates
ARDL(1,0,0,0,0,0) selected based on Schwarz Bayesian Criterion
R R RS LSS ST RS S SR LSS SR LTSS LSS ST R LSS ST LSS SR LSS S L LTS EE RS EEE SR TR R
Dependent variable is GGDP
37 observations used for estimation from 1340 to 1376

kkkkkkkhkkhkkhhkkhkhkhkhkhkkhkhkkhkhkkhkkhhkhkhkhkhkhhhhkhhkhkhkhkhkhkkhkhkkhkhkkhkkkkkkhkkhkkhkkkkkxkx*%

Regressor  Coefficient Standard Error  T-

Ratio[Prab]

GGDP(-1) .34897 11525

3.0279[.005]

LPOP -1.4026 .51386 -

2.7294[.011]

GK 43427 .13165

3.2986[.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]
khkhkkkhkhkkkkhkhkhkhhkkhhkkkhhkkhkhkhhkkhhkhhhhhhkhhhxhkhhrrhkhkhhkxhhxhkhkrdhkxkk
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 15194 Durbin'sh-statistic ~ 2.0499[.040]

khkkhkkkkhkkkhhkkhkhkhkhkhkkhkhkkhkkhkkhkkhkkkhkhhkhhkhkhhhkhhhhkhhkhkhkhkhkhkdhkkhkhkkkhkkkkkkkkhkkkkx*k

Diagnostic Tests

kkkhkkkkhkkkhhkkhkhkkhkhkhkkhkhkkhkkhkkhkkhkkhkkhhkhkhhkhkhhkhhkhhkhhkhkhkhkhkhkhkhkhkhkkkkkkkkkkhkkkkx*k

*  Test Statistics * LM Version * FVersion

* A:Serial Correlation *CHSQ( 1)= 3.3632[.067]*F( 1, 27)= .6997[.112]
* B:Functiondl Form *CHSQ( 1)= .91902[.338]*F( 1, 27)= 68772[.414]
* C:Normality *CHSQ( 2)= .60746[.738]*  Not applicable

* D:Heteroscedasticity *CHSQ( 1)= .95776[.328]*F( 1, 35)= .93006[.341]
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kkkhkkhkkhkkkhhkkhkhkkhkhkhkkhkhkkhkkhkkhkkhkhkkhkkhkhkhhhkhhhkhhkhhkhhkhkhkhkhkhkdkhkhkkkkkkkkkkhkkkkx*k

A:Lagrange multiplier test of residual seria correlation

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

C:Based on atest of skewness and kurtosis of residuals

D:Based on the regression of squared residuals on sgquared 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
LR E RS SRR SRR RS R R RS SR EEE SRR R SRR R R R R R ERREEEEEEEEEREEEEEEEEEEEEEEEEES]
Dependent variable is GGDP
37 observations used for estimation from 1340 to 1376
R RS SR SRS RS RS R RS RS E R E R E R E R E RS R R SRR EEEEEREEEEEEEEE RS

Regressor Coefficient Standard Error T- Ratio[Prob]
LPOP -2.1544 .90484 -2.3809[.024]
GK .66705 .21183 3.1489[.004]
GGC .13704 .088356 1.5509[.132]
INF -.21933 .11838 -1.8528[.074]
GXOIL .067896 .029642 2.2905[.030]
c 57.4983 22.6356 2.5402[.017]
D5256 -13.4385 5.0790 -2.6459[.013]
D57 -20.8137 7.0849 -2.9378{.007]

gﬂnggsétcﬁéluxi) Jw slas mexas g§5§3|

Error Correction Representation for the Selected ARDL Model
ARDL(1,0,0,0,0,0) selected based on Schwarz Bayesian Criterion
LR E RS SRR SRR RS EE R RS SR EEE SRR R R R R EEEERREEEEREEE EEEEREEEEEEEEEEEEEES]
Dependent variable is dGGDP

37 observations used for estimation from 1340 to 1376
hhkhkhkhkhkhkhkkhkhkhkhkdhkhkhhkdhkhkhkhhhkhdhkdhhkhkhbhkhkhhkdhhkhkhhkhkhkhhkdhhbdhdhrhdhkhkhhbhkhkhkhhkhkhkdhhkhkhhkhkhhkdhx

Regressor Coefficient Standard Error T-Ratio[Prob]
dLPOP -1.4026 .51386 -2.7294[.011]
dGK .43427 .13165 3.2986[.003]
dGGC .089214 057150 1.5611[.130]
dINF -.14279 .080271 -1.7789[.086]
dGXOIL . 044202 .016705 2.6461[.013]
dac 37.4330 12.9956 2.8804[.008]
dD5256 -8.7489 2.6912 -3.2510[.003]
dD57 -13.5503 4.4946 -3.0148[.005]
ecm(-1) -.65103 .11525 -5.6488[.000]

R RS SR SRS E SRS ES X EEE S S ES R SRR R SRR RS RS E RS R R SRR EEEEEREEEEEEEEEE RS

List of additional temporary variables created:

dGGDP = GGDP-GGDP (-1)

dLPOP = LPOP-LPOP(-1)

dGK = GK-GK(-1)

dGGC = GGC-GGC(-1)

dINF = INF=INF(-1)

dGXOIL =/GXOIL-GXOIL(-1)

dc = C-C(-1)

dD5256° = D5256-D5256 (-1)

dbD57 .= D57-D57(-1)

ecm = GGDP + 2.1544*LPOP -.66705*GK -.13704*GGC + .21933*INF
=.067896*GXOIL -57.4983*C + 13.4385*D5256 + 20.8137*D57

hohkkkkkhkkkhkhkhhkhkhkhhkhhhhhhhhhhhkhkhhkhkhkhhkkkhhkhhhhhhkkkkkkhkhkkhhhhhkhkkhkkk*x

R-Squared .71357 R-Bar-Squared .63173
S.E. of Regression 4.2176 F-stat. F( 8, 28) 8.7193[.000]
Mean of Dependent Variable -.17038 S.D. of Dependent Variable 6.9500
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

IR E RS SRR RS R R RS EE R RS R EEE SRR R SRR R R R R R REEEEEEEEEREEEEEEEEEEEEEEEEES]
R-Squared 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.




S5k wbtayy A

&lw

Ol (dames 5 ol aax 5 (S Sladl )3 olawsd C(VTFVY) Lid 03 )loei™
(Sl 5 S pde

(353555 5 oo aul oLl €OYVE) Ol ol axio 5 ol sletin s Olajla Y
O (P 5SS Ol 5 Slalllas oS s s

Gl Ol lamml el Olojlo (555400 5 5 LT 53 (olazr! sl OlaLo Y

AV BAYVY Ol geliios o ol 5658 ade slgdass @l sdt

3 sl DLl onlaml wb," (VY il 5 cpag) sotl ol 5 Sl ¢ s 0
4891 9 4ab  dlowe ¢ (g3l (glgrulw DU

QpT‘mH;U,_,:fwj:wﬁa,gL;u;gu;;iéxf)m@u Ol LT S 56
AYva

Fle! 5 ool L;LA)L»T)I}\rj Are g 9 Syl s Eagh I awn eV
Ol & PDS

Sk slie s Ol ahalaBl 6355, Candy Jodous” COTVY) alS )5 ( ASA
Sl ol B ppailits DYlEn degazme oY (sl 815 €11 5 5ol Gl
(Sb (s Dl d 50 8351 9 I

S35 Sl Sslae Ol Bog 5 25T LW L Siosn 5 ST SolsA
O, (Sl

sl gl L;u)uTm_z;:}L;,)Tb_?‘&l,u}@muf\ SRTRE

MV Ol egabamsl ) gl Coglae ((VFYA-VE)
11. Aghion. P&P. Howitt (1998); “Endogenous growth theory”, The MIT Press.

12. Barro. R (1996); “Determinants of economic growth”, NBER Working Paper,
No. 5698.



A}

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Ol 3Ll Ad ) oS s ol g ko 5 4 o0

(1990); “Government spending in a simple of endogenous growth”,
Journal of Political Economy, Octaber.
& X.Sdal-Martin (1995); Economic Growth, Mc Grow Hill.
Cass, D. (1965); “Optimal growth in aggregative model of capital
accumulation”, Review of Economic Studies, July.
Domar, E.D. (1946); “Capital Expansion, Rate of growth and employment”,
Econometrica, April.
Dowrick, S. (1995); “The determinants of long run growth,” Paper for Reserve
Bank of Australia Conference, July.
Durluf, S. & D. Quab (1996); “The new empirics of economic growth,” NBER
Working Paper, No. 6422, February.
Esfahani, H. (1982); “Export and economic growth,”<Journal of Developing
Economics, Vol (12), pp. 93-116.
Fischer, S. (1993); “The role of macroeconomic factors in growth,” Journal of
Monetary Economics, Vol (32), pp. 485-512.
Gani, A (1998); “Macroeconomic determinants of growth in the south pacific
island economics,” Applied Economic Letters, Val (5), pp. 747-49.
God, RK. & R. Ram (1994); “Research and development expenditures and
economic growth;” Economic Development and Cultural Change, Vol (42).
Gregorio;.J. (1993); “Inflation, Taxation, and Long run growth,” Journal of
M onetary.Economics, Vol (31), pp. 271-98.
Harrod, R.F. (1939); “An Essay in Dynamic Theory”, The Economic Journal,
March.
Khan, M.S. & C.M. Reinhart (1990); “Private investment and economic growth
in developing countries,” World Development, Vol, 18 (1).
King, R & S. Rebelo (1990); “Public policy and economic growth,” Journal of
Political Economy.

Kormendi, R & P. Meguire (1985); “Macroeconomic determinants of growth,”
Journal of Monetary Economics, pp. 141-63.



SE L alags

28

29.

30.

31.

32.

33.

35.

s

. Kuznets, S (1955); “Toward atheory of economic growth,” National Policy for
Economic Welfare at Home and Abroad.
Landau, D. (1985); “Government and economic growth in the less developed
countries,” Economic Development and Cultural Change, pp. 35-45.
Lucas, R. E. (1988); “Theory ahead of business cycle measurement,” Federal
Reserve Bank of Minneapolis Quarterly Review, 10 (4).
Ramse. F. P (1928); “A mathematical theory of saving,” Economic Journal,
38, pp. 543 - 59.
Salal-Martin, X. (1990); “Lecture notes on economic growth(l),” NBER
Working Paper, No. 3564.
(1991); “Lecture notes on Economic.growth (1I),” NBER Working

Paper, No. 3563.
. Solow, R. (1956); “A contribution to the theory of Economic growth,” The

Quarterly Journal of Economic, 70; February, pp. 56-94.

Swan, T.W. (1956); “Economic growth and capital accumulation,” Economic
Record, 32, pp. 334-61.



