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Abstract In this article we extend the comparative analysis between the results of a pooled OLS 
regression and the use of fixed effects panel models concerning the determinants of debt, 
comparing the results of using static panel models and dynamic panel estimators, including the 
dynamic estimator of correction of fixed effects. The results show that the differences between 
the results of static panel model evaluations and those of dynamic estimators are not significant, 
and so the results of this study are not dependent on the type of estimators used. The most 
profitable Portuguese companies resort less to debt, this result suggesting that Portuguese 
companies follow a hierarchical order concerning their sources of finance, preferring internal 
capital to external capital. Larger Portuguese companies resort more to debt.  
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1. Introduction 
 
Bevan and Danbolt (2004) test the inconsistency of the determinants of capital structure in 
British companies, comparing the results of a pooled OLS regression with the results of 
application of panel models considering fixed non-observable individual effects. The authors, 
using as determinants of various types of debt according to its maturity and origin, size, level of 
security, profitability and opportunities for growth, conclude that the results of a pooled OLS 
regression validate theories about capital structure, whereas the results of panel models 
considering fixed non-observable individual effects do not validate these same theories. The 
authors conclude that the conclusions of studies of the determinants of capital structure, backed 
up by pooled OLS regressions, are biased by not controlling the specific effects of companies 
which are not measured by the relationship between debt and its determinants. 
 
As Scherr and Hulburt (2001) state, it is fundamental to try to understand the dynamism of 
company capital structure, given the need to carry out permanent adjustments as a consequence 
of the need to renegotiate the level and conditions of debt.  
 
The advance of econometric techniques allowed investigators to use dynamic panel estimators in 
empirical studies of the determinants of company capital structure. The studies by Kremp et al. 
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(1999), Shyam-Sunder and Myers (1999), Miguel and Pindado (2001), Ozkan (2001) and Gaud 
et al. (2005), use dynamic panel estimators rather than static panel models. 
 
The aims of this study are: 1) to extend the comparison carried out by Bevan and Danbolt (2004) 
to the application of dynamic panel estimators, comparing the results of static and dynamic panel 
models, verifies the possible differences in the results obtained and; 2) draw conclusions about 
the determinants of capital structure of listed Portuguese companies. 
 
As debt determinants of listed Portuguese companies, we use the determinants presented 
regularly in the literature: nondebt tax shields; profitability; size; tangibility; level of risk; and 
finally, growth opportunities.  
 
We use the FINBOLSA database concerning listed Portuguese companies. We selected 39 
companies in the period 1998 to 2004. Given the number of cross-sections, and consequently 
observations, application of the Bruno (2005) estimator is justified so as to test the robustness of 
the results obtained from applying dynamic estimators, since as Bruno (2005) concludes, the 
number of instruments generated by dynamic panel estimators, given the reduced number of 
observations, can lead to distortion of the estimated parameters.  
 
We divide the article, after this introduction, as follows: in section 2, we present the database and 
methodology; in section 3, we present the results obtained; in section 4, we discuss the results 
obtained; and finally, in section 5, we draw conclusions from this study.  
 
 
2. Database and Methodology 
 
2.1. Database 
 
We use the Finibolsa database covering Portuguese companies quoted on the Stock Exchange. 
The Portuguese capital market is not yet very developed, and so the number of companies is 
rather small. From the total number of companies we took out 3 financial companies and 2 
football clubs, leaving a total of 39 companies with the necessary available data, in the period 
from 1998 to 2004. Since not all companies were part of the Portuguese share market in 1998, 
the panel obtained was not uniform. We use the information considered relevant taken from 
published results and company balance sheets. 
 
2.2. Methodology 
 
2.2.1. Static Panel Models 
 
The most commonly used ways of assessing the relationship between debt and its determinants, 
considering static panel models, are: 1) a pooled OLS regression; 2) panel model of random 
effects; 3) panel model of fixed effects. 
 
Considering the previously defined determinants of debt used in this study, the evaluation of an 
pooled OLS regression can be presented in the following way: 
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where  represents each of the companies, t  represents the period of time,  is the level of 
debt (ratio between Total Liabilities and Total Assets),  are nondebt tax shields (ratio 
between Depreciations and Total Assets),  is profitability (ratio between Operating 
Income and Total Assets),  is size (Logarithm of Total Sales), TANG  is asset structure 
(ratio between Fixed Assets and Total Assets),  is the level of risk (absolute value of 
percentage change of Operating Income),  are growth opportunities (Growth of Total 
Sales),  are temporal dummy variables that measure the impact of possible macroeconomic 
alterations on company debt, and  is the error which is assumed to have a normal distribution. 
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Using an pooled OLS regression, companies’ non-observable individual effects are not 
controlled, and so, as Bevan and Danbolt (2004) conclude, heterogeneity, a consequence of not 
considering those effects, can influence measurements of the estimated parameters.  
 
Using panel models of random or fixed effects, it is possible to control the implications of 
companies’ non-observable individual effects on the estimated parameters. Considering the 
existence of non-observable individual effects, we have: 
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where , with  being companies’ non-observable individual effects. The difference 
between an pooled OLS regression and a model considering non-observable individual effects 
lies precisely in .  
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To test the relevance of non-observable individual effects we use the LM test. This tests the null 
hypothesis of non-relevance of non-observable individual effects, against the alternative 
hypothesis of relevance of non-observable individual effects. Not rejecting the null hypothesis, 
we can conclude that non-observable individual effects are not relevant, and so a pooled OLS 
regression is an appropriate way of carrying out evaluation of debt determinants. On the 
contrary, if we reject the null hypothesis that non-observable individual effects are not relevant, 
we can conclude that a pooled OLS regression is not the most appropriate way of carrying out 
analysis of the relationship between debt and its determinants. 
 
However, there may be correlation between companies’ non-observable individual effects and 
debt determinants. If there is no correlation between companies’ non-observable individual 
effects and debt determinants, the most appropriate way of carrying out evaluation is by using a 
panel model of random effects. If there is correlation between companies’ individual effects and 
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debt determinants, the most appropriate way of carrying out evaluation is using a panel model 
admitting the existence of fixed effects. To test for the possible existence of correlation we use 
the Hausman test. This tests the null hypothesis of non-existence of correlation between non-
observable individual effects and the explanatory variables, in this study, debt determinants, 
against the null hypothesis of existence of correlation. By not rejecting the null hypothesis, we 
can conclude that correlation is not relevant, a panel model of random effects being the most 
correct way of carrying out evaluation of the relationship between debt and its determinants. On 
the other hand, by rejecting the null hypothesis, we conclude that correlation is relevant, and so 
the most appropriate way to carry out evaluation of the relationship between debt and its 
determinants is by using a panel model of fixed effects. 
 
In this study we also present the evaluation of the most appropriate panel model, according to the 
results of the LM and Hausman tests, consistent with the existence of first order autocorrelation.  

 
2.2.2. Dynamic Panel Estimators 
 
As was already mentioned, static panel models do not allow us to analyse the possible dynamism 
existing in company decisions when choosing their capital structure.  
 
Next we present the dynamic panel estimators, and their particular relevance, compared to static 
models, in the study of choice of company capital structure. 
 
Besides the advantages mentioned earlier, concerning elimination of companies’ non-observable 
individual effects, of greater control of endogeny, use of dynamic panel estimators also has the 
advantage of allowing us to determine the level of adjustment of actual debt towards optimal 
level of debt. We can describe that adjustment process as follows: 
 

)*( 1,,1,, −− −=− titititi LEVLEVLEVLEV α ,                (3) 
 
where  is the actual debt of company i in period t,  is the actual debt of company i 
in period t-1 and,  is the optimal debt of company i in  period t.  
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Regrouping the terms and solving to the order of , we have: tiLEV ,

 
1,,, )1(* −−+= tititi LEVLEVLEV αα .                (4) 

 
If 1=α , we have , the actual level of debt being equal to the optimal level of 
debt. In these circumstances, companies manage to find an optimal capital structure. On the 
contrary, if 

*,, titi LEVLEV =

0=α , we have , the actual level of debt in the current period being 
equal to the level of debt in the previous period, the adjustment of the level of actual debt 
towards the optimal level of debt being nil. We can conclude that high values of 

1, −tiLEV, =tiLEV

α , mean a close 
proximity of the level of actual debt to optimal level of debt. On the contrary, low values of α , 
mean less proximity between the actual level of debt and optimal level of debt.   
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As stated by Kremp et al. (1999), Shyam-Sunder and Myers (1999), Miguel and Pindado (2001), 
Ozkan (2001) and Gaud et al. (2005), optimal level of debt depends on companies’ specific 
characteristics that are on the determinants considered relevant in explaining debt. Therefore, the 
optimal level of debt is given by: 
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Substituting (5) in (4), and solving to the order of , we have: tiLEV ,
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where )1( αδ −= , 00 αλβ = , 11 αλβ = , 22 αλβ = , 33 αλβ = , 44 αλβ = , tt dαθ = , ii vαη = , 

tie ,ti, αε = . 
 
Evaluating equation (6) using static panel models, admitting or not correlation between non-
observable individual effects and debt determinants, we obtain biased and inconsistent 
evaluations of the evaluated parameters, since as well as there being correlation between iη  and 

, there is also correlation between 1, −tiLEV ti,ε  and . The correlation of non-observable 
individual effects and the error with the lagged debt has the consequence of bias and 
inconsistency of the estimated parameters.  

1, −tiLEV

 
Arellano and Bond (1991) propose evaluation of the equation (6) with the variables in first 
differences, and the use of debt lags and its determinants at level as instruments. Evaluation of 
the equation (6) in first differences allows us to eliminate non-observable individual effects, 
eliminating in this way the correlation between iη  and . The use of lags of the debt and 
its determinants as instruments allows for the creation of orthogonal conditions between 

1, −tiLEV

itε  and 
, eliminating the correlation. 1, −tiLEV

 
However Blundell and Bond (1998) conclude that when the dependent variable is persistent, 
there being a high correlation between its values in the current period and in the previous period, 
and the number of periods is not very high, the GMM (1991) estimator is inefficient, the 
instruments used generally being weak. In these circumstances, Blundell and Bond (1998) extend 
the GMM (1991) estimator, considering a system with variables at level and first differences. For 
the variables at level in equation  (6) the instruments are the variables lagged in first differences. 
In the case of the variables in first differences in equation (6) the instruments are those lagged 
variables at level. 
 
However the GMM (1991) and GMM system (1998) dynamic estimators can only be considered 
robust on confirmation of two conditions: 1) if the restrictions created, a consequence of using 
the instruments, are valid; and 2) there is no second order autocorrelation.  
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To test the validity of the restrictions we use the Sargan test in the case of the GMM (1991) 
estimator and the Hansen test in the case of the GMM system (1998) estimator. In both cases, the 
null hypothesis indicates the restrictions imposed by use of the instruments are valid, indicating 
the alternative hypothesis that the restrictions are not valid. By rejecting the null hypothesis, we 
conclude that the estimators are not robust.  
 
We test for the existence of first and second order autocorrelation. The null hypothesis is that 
there is no autocorrelation, the alternative hypothesis being the existence of autocorrelation. By 
rejecting the null hypothesis of non-existence of second order autocorrelation, we conclude that 
the estimators are not robust.  
 
Bruno (2005) concludes that in situations where the number of cross-sections is not very high, 
and consequently nor is the number of observations, the use of dynamic estimators, given the 
number of instruments generated, can lead to bias of the estimated parameters. Given the number 
of observations, we present the Bruno (2005) dynamic estimator, LSDVC (Least Squares 
Dummy Variable Corrected). with regression of convergence of fixed effects corrected, so as to 
test the robustness of the results obtained from applying the dynamic estimators.  
 
 
3. Results 
 
The results of the descriptive statistics of the variables and corresponding correlation matrix are 
presented in appendix, tables A1 and A2 respectively. We find that only the risk and growth 
opportunities variables show a somewhat volatile behaviour.  
 
According to Aivazian et al. (2005), when correlation coefficients between explanatory variables 
are not more than 30%, the problem of collinearity is not particularly relevant. Observing the 
correlation coefficients between the explanatory variables, Table A2 in appendix, we see that 
only the correlation coefficients between risk and profitability and between risk and size are 
more than 30%. However, their values are not considerably above 30%, and so the problem of 
collinearity may not be particularly relevant between explanatory variables.  
 
We calculated the correlation coefficient between debt in the current period and debt in the 
previous period, obtaining a correlation coefficient of 0.8203. The value of the correlation 
coefficient is quite significant, and so we can conclude that the debt series is persistent, the 
GMM system (1998) dynamic estimator being possibly more efficient than the GMM (1991) 
dynamic estimator.  
 
Next we present the results of the static panel model evaluations. From analysis of the results of 
the Wald and F tests, we can conclude that we cannot reject the null hypothesis that the 
explanatory variables do not explain, taken as a whole, the explained variable, and so the 
determinants selected in this study can be considered explanatory of the debt.  
 
The results of the LM test indicate we can reject the null hypothesis, at 1% significance, that 
companies’ non-observable individual effects are not significant. Therefore, a pooled OLS 
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regression will not be the most appropriate way of carrying out evaluation of the relationship 
between debt and its determinants, since we do not consider the heterogeneity of companies, a 
heterogeneity which cannot be measured by the relationship between debt and its determinants. 
The fact of the determination coefficient increasing substantially when we evaluate panel models 
with random or fixed effects shows the relevance of non-observable individual effects in 
explaining debt. 
 
The results of the Hausman test show that we cannot reject the null hypothesis of absence of 
correlation between companies’ non-observable individual effects and explanatory variables, that 
is to say, debt determinants. Therefore, we can conclude that the most appropriate way to carry 
out evaluation of the relationship between debt and its determinants is evaluation of a random 
effects panel model. The similarity of the results obtained, using random or fixed effects, shows 
that the correlation between non-observable individual effects and debt determinants is not 
relevant.  Therefore, and given the possible existence of autocorrelation, we assess the random 
effects panel model, consistent with the existence of first order autocorrelation.  
 
Next we present the results of the GMM (1991) and GMM system (1998) dynamic estimators. 
The results appear in the following tables. The results of the Wald and F tests, as in the case of 
the static panel models, let us conclude that the determinants used in this study can be 
considered, as a whole, explanatory of the debt. 
 
From the results of the Sargan and Hansen tests, we can conclude that we cannot reject the null 
hypothesis of instrument validity, and consequent restrictions generated, from use of the GMM 
(1991) and GMM system (1998) dynamic estimators respectively. The results of the second 
order autocorrelation tests concerning respectively the GMM (1991) and GMM system (1998) 
dynamic estimators, allow us to conclude that we cannot reject the null hypothesis of absence of 
second order autocorrelation. Given the validity of the instruments and absence of second order 
autocorrelation, we can conclude that the GMM (1991) and GMM system (1998) dynamic 
estimators are efficient and robust.  
 
Given that in this study the number of cross-sections is not very high, and consequently, nor is 
the number of observations, we present the results of the Bruno (2005) dynamic estimator, a 
corrected dynamic estimator of fixed effects. The results appear in the following table. 

 
We present the Bruno (2005) dynamic estimator for cases of correcting the GMM (1991) and 
GMM system (1998) dynamic estimators. The results are similar, and so use of the Bruno (2005) 
estimator allows greater convergence of the results of the GMM (1991) and GMM system (1998) 
dynamic estimators.  
 
 
4. Discussion of the Results 
 
Next we present the comparison of the results of the models previously presented. First we 
compare the results of the static panel models, then we compare the results of the dynamic panel 
estimators, and finally we go on to compare the results of the static and dynamic panel 
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estimators. The summary of the results of the signs and statistical significance concerning the 
relationship between debt and its determinants are presented in the following table.  

 
4.1. Comparison of the Results of Static Panel Models 
 
Bevan and Danbolt (2004) concluded that the differences between the results of an pooled OLS 
regression and the evaluation of a fixed effects panel model were especially significant in the 
relationship between tangibility and debt, and between size and debt. Concerning the 
relationships between profitability and debt, and between growth opportunities and debt, the 
authors conclude that the differences between the results of an pooled OLS regression and the 
results of a fixed effects panel model are not significant. 
 
Observing the results presented in Table 4, we can conclude the results of a pooled OLS 
regression are not substantially different from those obtained using panel models of random and 
fixed effects. The only significant difference concerns the relationship between nondebt tax 
shields and debt. Whereas using a pooled OLS regression the estimated parameter is negative, 
but not significant statistically, considering a panel model with random or fixed effects, the 
relationship becomes positive and statistically significant.  
 
As for the impact of asset composition on debt, using an pooled OLS regression the estimated 
parameter is positive, whereas using panel models with random or fixed effects, the estimated 
parameter is negative. However, this difference is not significant, since in neither case can we 
consider the relationship between tangibility and debt as statistically significant.  
Considering the relevance of non-observable individual effects, given by the results of the LM 
test, we can draw the following conclusions from the results of the static panel models: 1) there 
is a positive and statistically significant relationship between nondebt tax shields and debt; 2) 
there is a negative and statistically significant relationship between profitability and debt; 3) 
there is a positive and statistically significant relationship between size and debt; and 4) 
statistically, the relationships between tangibility and debt, risk and debt, and growth 
opportunities and debt are not significant. 
 
4.2. Comparison of the Results of the Dynamic Panel Estimators 
 
Comparing the results of the dynamic estimators GMM (1991) and GMM system (1998), we 
find that the estimated results do not vary greatly, although there are some differences in the 
results obtained.  
 
Using the GMM (1991) dynamic estimator, we obtain an impact of debt in the previous period 
on debt in the current period which is statistically significant at 5% significance, of 479.0=δ , 
and so with )1( αδ −= , we have an adjustment of actual debt towards optimal level of debt of 

521.0=α . Applying the GMM system (1998) dynamic estimator the impact of debt in the 
previous period on debt in the current period is statistically significant at 1% significance, of 

414.0=δ , and so adjustment of actual debt towards optimal level of debt is 586.0=α .  
 
When we apply the Bruno (2005) dynamic estimator, the impact of debt in the previous period 
on debt in the current period is 639.0=δ  when we consider correction of the GMM (1991) 
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dynamic estimator and 631.0=δ  when we consider correction of the GMM system (1998) 
dynamic estimator, and so adjustments of actual debt towards optimal level of debt are 
respectively 361.0=α  and 369.0=α .  
 
The parameter measuring the impact of nondebt tax shields on debt is positive using both GMM 
(1991) and GMM system (1998) dynamic estimators. However, using the GMM (1998) dynamic 
estimator, the estimated parameter is not statistically significant. When we use the Bruno (2005) 
dynamic estimator, we find that in both cases, correction of the GMM (1991) and GMM system 
(1998) dynamic estimators, there is a positive and statistically significant relationship.  
 
As for the relationships between profitability and debt, and between size and debt, we find, 
whichever estimator we use, the existence of relationships that are statistically significant, and 
negative and positive respectively, results which are maintained when we apply the Bruno (2005) 
correction dynamic estimator. 
 
The relationships between tangibility and debt, level of risk and debt, and growth opportunities 
and debt, are not statistically significant. From application of the Bruno (2005) dynamic 
estimator we can corroborate these conclusions.  
 
Based on the results of the dynamic panel estimators, we can draw the following conclusions: 1) 
companies adjust the level of actual debt towards the optimal level of debt, the adjustment being 
around 33%, 34 %, considering the LSDVC (2005) dynamic estimator. However, the adjustment 
is not substantial; 2) there is a positive and statistically significant relationship between nondebt 
tax shields and debt; 3) there is a negative and statistically significant relationship between 
profitability and debt; 4) there is a positive and statistically significant relationship between size 
and debt; and 5) the relationships between tangibility and debt, risk and debt, and growth 
opportunities and debt are not statistically significant. 
 
 
5. Conclusions  
 
Given the relevance of companies’ non-observable individual effects, an pooled OLS regression 
is not the most appropriate way to carry out evaluation between debt and its determinants. This 
being so, and given the absence of correlation between non-observable individual effects and 
debt determinants, we consider the panel models of random or fixed effects equally suitable. 
 
Given the persistence of the debt series, we advise in these circumstances application of the 
GMM system (1998) dynamic estimator rather than the GMM (1991) dynamic estimator. 
However, given the low number of cross-sections, and the consequently low number of 
observations, we will consider the Bruno (2005) dynamic estimator for correction of the 
estimated parameters, as a reference for application of the dynamic panel estimators.  
 
The results obtained by the two estimators are identical concerning the signs and level of 
significance of the statistically significant parameters. Comparing the results of the random 
effects panel model and the Bruno (2005) correction dynamic estimator we find that in both 
cases: 1) there is a positive relationship which is statistically significant at 1% significance, 
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between nondebt tax shields and debt; 2) there is a negative relationship, statistically significant 
at 1% significance, between profitability and debt; 3) there is a positive relationship, statistically 
significant at 1% significance, between size and debt; 4) the relationships between tangibility and 
debt, between level of risk and debt, and between growth opportunities and debt, are not 
statistically significant.  
 
The Portuguese companies adjust the level of actual debt towards the optimal level of debt. The 
adjustment is not very pronounced, between 0.33 and 0.34, when compared with adjustments of 
other country companies. Kremp et al. (1999) obtain values for adjustment coefficients of 0.53 
and 0.28 for Germany and France respectively, Shyam-Sunder and Myers (1999) 0.59 for the 
United States, Miguel and Pindado (2001) 0.79 for Spain, Ozkan (2001) 0.57 for the United 
Kingdom and Gaud et. al.(2005) values between 0.14 and 0.387, according to the type of debt 
used, for Switzerland. 
 
We find a positive and statistically significant relationship between nondebt tax shields and debt, 
contrary to the expected negative relationship, and so we can conclude that Portuguese 
companies do not reduce debt, given the greater possibility of nondebt tax shields. 
 
We confirm the existence of a negative relationship between profitability and debt. This result 
suggests the most profitable Portuguese companies resort less to debt, opting first for internal 
financing. 
 
Given the positive and statistically significant relationship between size and debt, we conclude 
that larger companies turn more to debt than smaller companies, since the former have access to 
better conditions and credit facilities, given less information asymmetry and less likelihood of 
bankruptcy.  
 
We do not find a statistically significant relationship between asset structure and debt, level of 
risk and debt, and between growth opportunities and debt. Based on the results obtained, we 
cannot conclude that a greater level of collaterals contributes to companies increasing debt, that a 
higher level of risk contributes to decreasing debt or that companies use debt to finance their 
growth. 
 
To sum up, we can conclude that Portuguese companies adjust the actual level of debt towards 
the optimal level of debt, although the level of adjustment is not substantial. Size and 
profitability can be considered determinant factors in explaining the capital structure of 
Portuguese companies, and consequently in explaining the adjustment towards optimal level of 
debt. Larger companies turn more to debt while the most profitable companies turn less to debt.  
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Appendix  
 
Table A1. Descriptive Statistics  
 
Variable Observations Mean Standard 

Deviation 
Mínimum Maximum 

tiLEV ,  226 0.719 0.148 0.250 0.998 

tiNDTS ,  226 0.052 0.027 0.004 0.218 

tiPROF ,  226 0.094 0.061 -0.185 0.269 

tiSIZE ,  226 19.63 1.626 15.42 22.70 

tiTANG ,  226 0.549 0.200 0.006 0.931 

tiEVOL ,  226 0.418 0.679 0.001 4.653 

tiGROWT ,  226 0.115 0.426 -0.993 4.529 

 
Table A2. Correlation Matrix 
 
 

tiLEV ,  tiNDTS ,  tiPROF , tiSIZE ,  tiTANG ,  tiEVOL ,  tiGROWT ,

 

tiLEV ,  1       

tiNDTS ,  -0.054 1      

tiPROF ,  -0.147** 0.206*** 1     

tiSIZE ,  0.293*** 0.011 0.273*** 1    

tiTANG ,  0.059 0.249*** 0.064 0.181*** 1  1 

tiEVOL ,  -0.138** -0.001 -0.367*** -0.349*** 0.124* 1  

tiGROWT ,

 

-0.083 -0.026 0.007 0.094 0.041 0.274*** 1 

Notes: 1. *** indicates significance at the 1% level, ** indicates significance at  the 5% level,  
and * indicates significance at the 10% level. 
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Table 1. Static Panel Models 
 
Dependent Variable:  tiLEV ,

Independent 
Variables 

OLS Random Effects Fixed Effects Random Effects 
AR(1) 

tiNDTS ,  -0.0679 
(03638) 

0.6816* 
(0.3493) 

0.8745** 
(0.3817) 

1.3028*** 
(0.4088) 

tiPROF ,  -0.676*** 
(0.1701) 

-0.7208*** 
(0.1382) 

-0.7330*** 
(0.1485) 

-0.7603*** 
(0.1668) 

tiSIZE ,  0.0308*** 
(0.0065) 

0.0442*** 
(0.0099) 

0.0577*** 
(0.0148) 

0.0429*** 
(0.0117) 

tiTANG ,  0.0269 
(0.0499) 

-0.0444 
(0.0736) 

-0.0660 
(0.1008) 

-0.0741 
(0.1040) 

tiEVOL ,  -0.0231 
(0.0166) 

-0.0048 
(0.0107) 

-0.0021 
(0.0110) 

-0.0115 
(0.0099) 

tiGROWT ,  -0.0300 
(0.0233) 

-0.0130 
(0.0144) 

-0.0113 
(0.0147) 

0.0119 
(0.0212) 

CONS 0.1728 
(0.1259) 

-0.0957 
(0.1984) 

-0.3591 
(0.3009) 

-0.0708 
(0.1253) 

Observations 226 226 226 226 
LM (χ2)  230.67***  

 
 

Hausman (χ2)  4.42  
 

 

R2 0.1629 0.1883 0.1922 0.2594 
Wald (χ2)  46.11***   

F(0,1) 7.11***  7.18*** 56.12*** 
Notes: 1. The LM test has χ2 distribution and tests the null hypothesis that non-observable individual effects are not 
relevant in explaining the dependent variable, against the alternative hypothesis of relevance of non-observable 
individual effects in explaining the dependent variable. 2. The Hausman test has χ2 distribution and tests the null 
hypothesis that non-observable individual effects are not correlated with the explanatory variables, against the null 
hypothesis of correlation between non-observable individual effects and the explanatory variables. 3. The Wald test 
has χ2 distribution and tests the null hypothesis of non-significance as a whole of the parameters of the explanatory 
variables, against the alternative hypothesis of significance as a whole of the parameters of the explanatory 
variables. 4. The F test has normal distribution N(0,1) and tests the null hypothesis of non-significance as a whole of 
the estimated parameters, against the alternative hypothesis of significance as a whole of the estimated parameters. 
5. Standard deviations in brackets. 6. *** significant at 1% significance; ** significant at 5% significance; * 
significant at 10% significance.  7. The estimates include constant.  
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Table 2. Dynamic Models GMM(1991) and GMM system (1998) 
  
Dependent Variable:  tiLEV ,

 Independent Variables GMM(1991) GMM system (1998) 

1, −tiLEV  0.4788** 
(0.1981) 

0.4139*** 
(0.1326) 

tiNDTS ,  1.4409** 
(0.5655) 

0.2408 
(0.5816) 

tiPROF ,  -1.2548*** 
(0.2278) 

-1.0824*** 
(0.3371) 

tiSIZE ,  0.0684*** 
(0.0132) 

0.0461** 
(0.0226) 

tiTANG ,  -0.1052 
(0.1030) 

0.0475 
(0.1285) 

tiEVOL ,  -0.0229 
(0.0199) 

-0.0256 
(0.0335) 

tiGROWT ,  0.0006 
(0.0199) 

-0.0273 
(0.0369) 

CONS  0.0064 
(0.0054) 

-0.4085 
(0.3971) 

Instruments GMM GMM system 
Observations 145 184 

Wald (χ2) 325.72  
F  8.29*** 

Sargan (χ2) 13.74  
Hansen  28.94 

m1(N(0,1)) -1.97** -2.05** 
m2 (N(0,1)) -0.45 -050 

Notes: 1. In the GMM (1991) estimator the instruments used are ( ,∑ ), in which  are the 

debt determinants lagged two periods. 2. In the GMM system (1998) estimator the instruments used are 

( , ) in the first difference equations, and (

2, −tiLEV

1, −

=
−

n

K
tikZ

1
2,, 2,, −tikZ

2, −tiLEV ∑
=

−

n

K
tikZ

1
2,, Δ tiLEV

K
, ) in the levels equations. 3. 

The Wald test has χ2 distribution and tests the null hypothesis of overall non-significance of the parameters of the 
explanatory variables, against the alternative hypothesis of overall significance of the parameters of the explanatory 
variables. 4. The Sargan test has χ2 distribution and tests the null hypothesis of significance of the validity of the 
instruments used, against the alternative hypothesis of non-validity of the instruments used. 5. The m1 test has 
normal distribution  N(0,1) and tests the null hypothesis of absence of first order autocorrelation, against the 
alternative hypothesis of existence of first order autocorrelation. 6. The m2 test has normal distribution N(0,1) and 
tests the null hypothesis of absence of second order autocorrelation against the alternative hypothesis of existence of 
second order autocorrelation. 7. Standard deviations in brackets. 8. *** significant at 1% significance; ** significant 
at 5% significance; * significant at 10% significance.   

∑
=

−Δ
n

tikZ
1

1,,
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Table 3. LSDVC Estimator: Regression of Convergence - Correction FE-GMM (1991)  
and GMM system (1998) 
 
                                                    Dependent Variable:  tiLEV ,

Independent Variables  LSDVC (2005) Initial GMM(1991) LSDVC (2005) Initial GMM system 
(1998) 

1, −tiLEV  0.6388*** 
(0.0943) 

0.6307*** 
(0.0906) 

tiNDTS ,  1.7587*** 
(0.4428) 

1.7198*** 
(0.4389) 

tiPROF ,  -1.0672*** 
(0.1354) 

-0.9833*** 
(0.1286) 

tiSIZE ,  0.0774*** 
(0.0163) 

0.0731*** 
(0.0158) 

tiTANG ,  -0.0734 
(0.1003) 

-0.0707 
(0.0101) 

tiEVOL ,  -0.0093 
(0.0105) 

0.0084 
(0.0108) 

tiGROWT ,  -0.0217 
(0.0252) 

-0.0241 
(0.0260) 

Observations 145 184 
Notes: 1. Standard Deviations in brackets. 2. *** significant at 1% significance; ** significant at 5% significance;  
* significant at 10% significance.   
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Table 4. Summary of the Results of Applying the Various Estimators:  
Empirical Evidence for Portugal  
 

tiLEV ,  Expected 
Sign  

OLS Random 
Effects 
 

Fixed 
Effects 
 

Random
Effects 
AR(1) 

GMM 
(1991) 

GMM 
system 
(1998) 

LSDVC 
(2005) 
Initial 
GMM 
(1991) 

LSDVC 
(2005) 
Initial 
GMM 
(1998) 

1, −tiLEV  + - - - - +** +*** +*** +*** 

tiNDTS ,  - -(n.s.) +* +** +*** +** +(n.s.) +*** +*** 

tiPROF ,  - -*** -*** -*** -*** -*** -*** -*** -*** 

tiSIZE ,  + +*** +*** +*** +*** +*** +** +*** +*** 

tiTANG ,  + +(n.s.) -(n.s.) -(n.s.) -(n.s.) -(n.s.) -(n.s.) -(n.s.) -(n.s.) 

tiEVOL ,  - -(n.s.) -(n.s.) -(n.s.) -(n.s.) -(n.s.) -(n.s.) -(n.s.) -(n.s.) 

tiGROWT ,  + -(n.s.) -(n.s.) -(n.s.) +(n.s.) +(n.s.) -(n.s.) -(n.s.) -(n.s.) 

Notes: 1. n.s. not significant. 2. *** significant at 1% significance. 3. ** significant at 5% significance.  
4. * significant at 10% significance 
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