
CHAPTER-S 

STABILITY OF THE LONG-RUN RELATIONSHIP BETWEEN 
INCOME GROWTH AND EXPORT GROWTH 

5.1 Introduction: 
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There exists a long-run relationship between income growth and export growth 
in the economy of Sri Lanka. The stability of such relationship needs to be 
examined. This is done through the estimation of the Vector Error Correction 
(VEC) Model. The estimated model helps us understand if any short-run shock 
could destabilized the long-run relationship between these variables. 

5.2 The VEC Model: 

In the present study the Vector Error Correction Model is as follows: 

!:V(t = Yz + PzZt-1 + fJ/'1Y1-1 + flzt1Yt-z + fJ3 t....Xt-1 + fJ4t....Xt-z + 6zt 

where /1Y =first difference ofY (income growth) 

11X =first difference of X (export growth) 

Z1_1= first lag of error term of the regression equation (serving as the 
virtual cointegrating equation) 

cit, cit are white noise error terms 

a.1 ... a.4 are the coefficients of 11 Y and /1X in equation (5.1) 

~ 1 ... ~4 are the coefficients of 11 Y and /1X in equation (5.2) 
,. 

5.2 

Y1 and y2 are the intercept of the equations (5.1) and (5.2) respectively. 

In the estimation ofVEC model at least one of p1 and p2 should be non-
zero. 
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5.3 Results of Estimation: 

The estimated VEC model consisting of equations 5.1-5.2 is given by the 
Table-5.1. 

Table-5.1 
The Results of the VEC Estimation [ Of E( nations (5.1) and (5.2) 

Dependent Independent Coefficients Standard 't' Statistics 
Variable Variable errors 
flY Constant(P1) 0.002036 (0.01161) [ 0.17542] 

Zt-1 -0.704321 (0.28658) [-2.45772] 

D.Yt-1 -0.142415 (0.25723) [-0.55365] 

D.Yt-2 -0.036871 (0.18718) [-0.19699] 

D.Xt-1 -0.627110 (0.38231) [-1.64033] 

D.Xt-2 -0.754450 (0.28239) [-2.67165] 

!:!.X Constant(P2) 5.75E-05 (0.00796) [ 0.00722] 

z t-1 0.228940 (0.19647) [ 1.16526] 

D.Yt-1 -0.077044 (0.17635) [-0.43687] 

D. Yt-2 0.066862 (0.12833) [ 0.52103] 

D.Xt-1 -0.409207 (0.26210) [-1.56125] 

D.Xt-2 -0.466245 (0.19360) [-2.40826] 

Table-5.2 
Relevant Statistics of the VEC Estimation 

R-squared 0.540625 0.475321 
Adj. R-squared 0.452283 0.374422 
Sum sq. resids 0.111620 0.052464 
S.E. equation 0.065522 0.044921 
F-statistic 6.119717 4.710828 
Log likelihood 45.12816 57.20768 
Akaike AIC -2.445510 -3.200480 
Schwarz SC -2.170685 -2.925655 
Mean dependent -0.000262 -0.001272 
S.D. dependent 0.088533 0.056794 
Determinant Residual Covariance 7.95E-06 

Log Likelihood 103.7134 
Log Likelihood (d.f. adjusted) 97.06893 
Akaike Information Criteria -5.191808 
Schwarz Criteria -4.550549 



5.4 Stability of the VEC Model: 

The roots of the characteristic polynomials corresponding to Autoregressive 
Structures in equations 5.1-5.2 are given by the Table 5.3 

Table-5.3 
Roots of Characteristic Polynomial 

Roots of Characteristic Polynomial 
Endogenous variables: GDPGROWTH EXPORTGROWTH 

Exogenous variables: 
Lag specification: 1 2 

Root Modulus 
1.000000 1.000000 

-0.435612- 0.521402i 0.679425 
-0.435612 + 0.521402i 0.679425 
-0.088189- 0.588831i 0.595398 
-0.088189 + 0.588831 i 0.595398 
0.413309 0.413309 
VEC specification imposes I unit root(s). 

It is observed from the Table-5.3 that 

(i) the absolute values of the characteristic roots are less than unity 

(ii) two of the characteristic roots are positive 

(iii) two of the characteristic roots are negative 

(iv) two of the characteristic roots are not statistically different from zero. 
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Again the inverse roots of AR Characteristic Polynomials lie within the unit 
circle. This is being shown by the Figure-5.1 

All these findings testify for the stability of the estimated VEC model 
consisting of equations 5.1-5.2 



Figure-5.1 
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Table-5.4 
VEC Residual Portmanteau Tests for Autocorrelations 

VEC Residual Portmanteau Tests for Autocorrelations 
HO: no residual autocorrelations up to lag h 
Sample: 1970 2005 
Included observations: 32 

Lags Q-Stat Pro b. Adj Q-Stat Pro b. df 
1 0.456075 NA* 0.470787 NA* NA* 
2 0.718094 NA* 0.750274 NA* NA* 
3 1.351460 0.8526 1.449161 0.8356 4 
4 6.558150 0.5850 7.399663 0.4942 8 
5 7.433644 0.8277 8.437286 0.7501 12 
6 7.592189 0.9601 8.632418 0.9278 16 
7 12.79850 0.8859 15.29650 0.7592 20 
8 19.52103 0.7237 24.25987 0.4468 24 
9 20.95068 0.8274 26.24895 0.5594 28 
10 22.04831 0.9061 27.84551 0.6770 32 
11 23.99085 0.9372 30.80556 0.7139 36 
12 30.41029 0.8635 41.07666 0.4232 40 

*The tesf is valid only for lags larger than the V AR lag order. 
df is degrees of freedom for (approximate) chi-square distribution 
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The adjusted statistics for the corresponding Chi-square values, given the 
degree of freedom show that 

(i) the hypothesis of no serial correlations have been rejected for upto the 2"d 
lag at 5% level, 

(ii) the hypothesis of no serial correlation can not be rejected at 10% level for 
the 121

h lag. 
/\ /\ 

Consequently, the VAR residuals u1, and u 2, are found to be serially 

independent. 

/\ /\ 

5.5 Normality of the VEC Residuals t:1, and t:21 : 

The Table 5.5 presents the results ofVEC Residual Normality Test. 

Table-5.5 
VEC Residual Normality Tests 

VEC Residual Normality Tests 
Orthogonalization: Cholesky (Lutkepohl) 
HO: residuals are multivariate normal 
Sample: 1970 2005 
Included observations: 32 
Component Skewness Chi-sq df Pro b. 

I -0.249705 0.332546 1 0.5642 
2 0.228167 0.277655 1 0.5982 

Joint 0.610201 2 0.7370 
Component Kurtosis Chi-sq df Pro b. 

1 4.223428 1.995700 1 0.1577 
2 1.855733 1.745796 1 0.1864 

Joint 3.741496 2 0.1540 
Component Jarque-Bera df Pro b. 

1 2.328246 2 0.3122 
2 2.023451 2 0.3636 

Joint 4.351697 4 0.3605 
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It is observed from the Table-5.5 that 

(i) the JB statistic for sit = 2.328246 .. Consequently, the null hypothesis of 
A 

normality of sit is accepted at 10% level. 
A 

(ii) the JB statistic for s 21 = 2.023451. Consequently, the null hypothesis of 
A 

normality of s 21 is also accepted at 10 % level. 
A A 

(iii) the JB statistic for both s 11 and S 21 = 4.351697. Consequently, the null 
A A 

hypothesis, ( that sit and s 21 are multivariate normal ) is accepted at 10% 

level. 
A A 

It, therefore, is found that the residuals sit and S 21 for the equations 5.1 and 

5.2 are normal. 

5.6 Findings from the Table 5.1 [Eqn 5.1] in the VEC Model: 

In the estimated equation ( 5.1) 

A 

(a) p 1, the coefficient of Zt-1 is significant at 1% level. 
A A 

(b) p 1 =-0. 704321 indicates that p 1 is negative and its absolute value is less 
than unity. 

A A 

(c) a3 and a4 (i.e, the coefficients of ~X1_ 1 and ~X1_2 respectively) are 

significant at 10% and 1% level respectively. 

5.7 Economic Interpretations of the Findings [Eqn 5.1]: 

The economic significance of these findings is as follows 
A 

(i) PI, being significant at 1% level, indicates that short-run shocks, 
transmitted through the channel of income growth, significantly affected the 
long-run relationship which income gro~h maintained with export growth. 

A 

(ii) The negative value of PI indicates that income growth, following any 
positive shock transmitted through the channel of income growth, declined. 
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Consequently, short-run positive income shock appeared to pull down income 
growth from its long-run equilibrium level. 

(iii) ~~~~ < 1 indicates that income growth oscillated around the long-run 

equilibrium level following short-run income shocks and oscillations were 
convergent. Thus the long-run relationship, which income growth maintained 
with export growth, was stable. 

1\ 1\ 

(iv) a3 and a 4 being significant (at 10% and 1% level respectively), even in 

the presence of~ Y1_; (i= I ,2) in the vector of regressors for ~ Yt. indicates that 
export growth Granger Caused economic growth in the short-run. 

5.7 The Findings From the Table-5.1 [Eqn 5.2]: 

In the estimated equation 5.2 in the VEC model 
1\ 

(a) p 2 is not significant even at I 0% level. 
1\ 

(b) f3 2 , the coefficient of LDC1_2 , is significant at 5% level 

(c) all other coefficients fail to be significant even at 10% level. 

5.8 Economic Interpretations of the Findings From the Table 5.1 [Eqn 5.2]: 

The economic significance of these findings is as follows. 
1\ 

(i) p 2 , being insignificant (even at 10% level), indicates that the shocks, 

transmitted through the export channel, failed to disturb the long-run 
relationship that export growth maintained with economic growth. 

(ii) Consequently, this long -run relationship is stable. 

1\ 1\ 

(iii) f3 3 and /34 being insignificant ( even at 10 % level), indicate that 

economic growth jailed to Granger cause export growth in the short run. 
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5.9 Summary of Findings: 

It is, therefore, observed that in the economy of Sri Lanka over the period 1970-
2005 

(i) the long-run relationship, that economic growth maintained with export 
growth, was stable. The shocks, transmitted through income growth channel, 
had no significant dis-stabilizing impact on the long-run relationship. 
Consequently, the short-run dynamics of income growth defined an 
'equilibrium 'process. 

(ii) the long-run relationship, that export growth maintained with income 
growth, was stable. The shocks, transmitted through export growth channel, 
failed to exert any appreciable impact on the long-run relationship. 
Consequently, the short-run dynamics of export growth defined a 'stable 
equilibrium process'. 

(iii) there did exist 'Uni-directional' short-run Granger Causality running from 
export growth to income growth. 

(iv) income growth, consequently, failed to Granger cause export growth in 
the short-run. Income growth emerged as an exogenous variable in the 
equation (5.2) for export growth. 


