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Abstract 

This paper investigates the relationship between long run economic growth in Ghana 

and natural resource abundance based on time series techniques. Our unit root tests 

results indicated that all the variables are integrated of first order and hence non-

stationary. We proposed FMOLS, which accounts for both non-stationarity and 

potential endogeneity problems. Using two different indicators to account for natural 

resource abundance – share of agriculture in GDP and per capita cropland – we could 

not find any conclusive evidence in favour or against the resource curse hypothesis as 

the two indicators have opposite signs in the two models. Whilst the share of 

agriculture has positive effect on growth, in a separate regression we found that per 

capita cropland has a significant negative relationship with real GDP growth. We 

have suggested further work using more comprehensive measure of resource 

abundance to rescue this conflicting result. 
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1 Introduction 

Theoretically, natural resources abundance is expected to promote long-run economic 

growth. However, a large number of empirical studies have shown that resource-rich 

countries have performed poorly in terms of growth compared to resource-poor countries. 

This negative relationship between natural resource intensity in the composition of a 

country’s output and the growth rate of per capita income has been dubbed the curse of 

natural resources. This paradox of plenty phenomenon has been shown empirically based on 

cross-country and panel studies. The observation that resource-poor countries sometimes 

outperform resource-rich countries is nothing new in economic history (DeLong and 

Williamson, 1994).  In the theoretical literature, three channels of causation from natural 

resources abundance to poor economic performance have been identified. First, natural 

resources generate rents which lead to rapacious rent-seeking and increased corruption which 

adversely affects long run growth. Following Sala-i-Martin and Subramanian (2003), this 

effect will be referred to more broadly as the institutional impact of natural resources. 

Second, natural resource endowments expose countries to volatility, particularly in 

commodity prices, which could have an adverse impact on growth through an increase in 

inflation. And third, natural resource endowment makes countries susceptible to Dutch 

Disease- the tendency for the real exchange rate to become overly appreciated in response to 

the positive shocks – which leads to a contraction in the tradable sector. This effect, coupled 

with the belief that the tradable sectors, particularly manufacturing, are the engine of growth 

because of learning-by-doing and other positive externalities, leads to the conclusion that 

natural resource abundance exerts a drag on long-run growth.   

 

One common feature of papers that have empirically attempted to study the curse of natural 

resources hypothesis is the use of cross country and panel data for large number of countries 

endowed with different types of resources, whose growth impact might differ.  In order to 

understand the impact of resource endowment on economic growth, country case studies are 

the better way. Unfortunately, country-case studies on the subject are uncommon in the 

literature, with the exception being Acemoglu, Johnson and Robinson (2001), Sala-i-Martin 

and Subramanian (2003), Iimi (2006) and Hussain, Chaudhry and Malik (2009).  



This paper aims to fill part of the gap in the literature by expanding the scope of country-case 

studies on the subject by establishing conclusive evidence in favour or against the curse of 

natural resources hypothesis. The main contribution of this paper is to apply time series 

econometric methods and two different indicators of natural resource abundance/dependence 

(share of agriculture in GDP and per capita crop land) to examine the contribution of natural 

resource to the growth and development process of Ghana since 1960. 

 

The choice of Ghana can be justified on at least two counts. The first is that it is on record 

that Ghana is one of the naturally endowed countries in the world. Ghana is one of the world 

leaders in cocoa, timber and minerals exports. In spite of this, the country has remained poor 

with annual GDP growth averaging about 5% per annum.  The second reason is that Ghana 

has recently discovered crude oil in commercial quantities. This suggests that there is hope 

for Ghana becoming a commercial crude oil producer. The announcement of the discovery 

put smiles in the faces of many Ghanaians, at least for the reason that the discovery and 

extraction of the oil will accelerate the long awaited elevation of Ghana from low-income 

country to middle-income country status in the immediate run and possibly high income 

status in the long run. But this hope will be a mirage if the resource curse hypothesis has a 

support from the Ghanaian data.  

 

This paper investigated the relationship between long run economic growth in Ghana and 

natural resource abundance using time series econometric techniques. Our unit root tests 

results indicated that all the variables are integrated of order one and thus have unit root. We 

therefore proposed fully modified ordinary least squares estimator due to Phillips and Hansen 

(1990), which accounts for both non-stationarity and potential endogeneity problems. Using 

two different indicators to account for natural resource abundance – share of agriculture in 

GDP and per capita cropland - we could not find any conclusive evidence in favour or against 

the natural resource curse hypothesis as the two indicators have opposite signs in separate 

regressions. 

 

The paper will be organised into five sections: Section I introduces the paper and Section II 

will be devoted to the review of relevant literature. Section III of the paper discusses data 



issues, measurements and empirical strategy for identification. Section IV is reserved for the 

presentation and discussion of results and Section V concludes the paper. 

 

2 Literature review 

In the theoretical economic literature, three channels of causation from natural resource 

abundance to poor growth rate has been identified (see for instance Isham, et.al., 2003). First, 

natural resources generate rents which lead to rapacious rent-seeking whose negative impact 

is felt through political economy effects as in Lane and Tornell, (1995) and to increased 

corruption (Mauro, 1995; and Leite and Weidmann, 1999) which negatively affects long run 

economic growth and development. Following Sala-i-Martin and Subramanian (2003) I will 

refer to this effect more broadly as the institutional impact of natural resources on economic 

growth.  The second channel of causation from natural resource abundance to growth 

identified in the literature is that resource ownership exposes countries to volatility, 

particulaly in the commodity prices, which could have a negative effect on growth through an 

increase in inflation. Finally, natural resource ownership makes countries susceptible to the 

Dutch disease-the tendency for the real exchange rate to become overly appreciated in 

response to positive shocks- which leads to contraction of the tradable sector. This outcome, 

combined with the proposition that the tradable sectors, particularly manufacturing, are 

superior because of learning-by-doing and other positive externalities, leads to the conclusion 

that resource ownership imposes drag on long run economic growth.  

 

According to Hausman and Rigobon (2002), the concern that natural resource wealth may 

somehow be immiserating is a recurring theme in both policy and discussions and the 

empirical analysis. They maintain that the empirical regularity seems to be in the data but 

understanding its causes has been a much harder task. This position on empirical regularity of 

the resource curse hypothesis by Hausman and Rigobon (2002) originates from the 

pioneering work by Sachs and Warner (1995), who showed, based on standard cross-section 

growth regressions, that the curse of natural resource ownership is substantial, manifested in 

such countries growing slower, on average, by about 1 percent per year during the period 

1970-89. Variants of this results can be found in Sachs and Warner (2001), Leite and 

Weidmann (1999), Bravo-Ortega and De Gregorio (2001). 



Collier and Hoffler (2002) have shown that natural resources considerably increase the 

chances of civil conflict in a country. According to their estimates, the effect of natural 

resources on conflict is strong and nonlinear. They show that a resource poor country faces a 

probability of civil conflict of 0.5 percent, where as a resource rich country with natural 

resources-to-GDP ratio of 0.26 faces a probability of 23%.  

Gylfason (2000) reviews the reasons behind the negative relationship between natural 

resource abundance and economic growth. He concludes that the heavy dependence on 

natural resources and agriculture may result in corruption and policy failures. He also 

maintains that resource dependence may discourage human capital accumulation, external 

trade and genuine savings. In a related study, Gylfason (2001) provides empirical evidence 

for the negative relationship between natural resources and growth through the human capital 

channel. Using public expenditure on education as an indicator, Gylfason (2001) finds that 

there is a statistically significant relationship between natural resource abundance and low 

levels of education. However he finds a positive relationship between secondary school 

enrolment and economic growth, which is in line with Barro (1977) findings, and concluded 

that about half of the natural resource curse works through the education channel.  

Gylfason and Zoega (2002) conclude that natural capital may on average crowd out physical 

as well as human capital, thereby inhibiting economic growth. They provide empirical 

evidence using a sample of 85 countries over the period 1965 to 1998 and suggested that 

heavy dependence on natural resources can adversely affect savings and investment which 

can have detrimental effect on capital accumulation and long run economic growth.  

In a more recent study, Brunnschweiler and Bulte (2008) critically evaluated the empirical 

basis for  the resource curse using two-stage least squares (2SLS) estimator for a cross 

country sample of 60 countries using data from 1970 to 2000. They concluded that despite 

the popularity of the resource curse thesis, the apparent paradox of plenty may be a red 

herring. They argued that the most commonly used measure of resource abundance (the ratio 

of primary commodity exports-to-GDP) can be more usefully be interpreted as a proxy for 

resource dependence which is endogenous to the underlying structural factors of an economy. 

In multiple estimations that combine resource abundance and dependence, constitutional and 

constitutional variables, Brunnschweiler and Bulte (2008) show that resource abundance, 

constitutions and institutions determine resource dependence. They maintained that resource 



dependence does not affect economic growth but rather resource abundance positively affects 

growth and institutional quality. 

 

3  Empirical Strategy 

In this section of the paper, the outline of the empirical procedure and description of the data 

used is presented. The purpose is to explore the fundamental factors that determine the 

relationship between economic growth and natural resource abundance/dependence. 

 

 

3.1   Model Specification 

 In this section, we specify the equation for real GDP for Ghana that will be estimated and 

analyzed in the in the next section of the paper. While the standard neoclassical growth model 

predicts that labour and capital inputs are able to explain the bulk of economic growth 

patterns in a given country, there is still scope to account for the role of other explanatory 

variables in deriving output changes. Such factors may be considered on the basis of further 

theoretical foundations as well as country-specific characteristics. Among such factors, the 

recent literature on growth has centred on government share in GDP, financial development, 

macroeconomic stability and trade as a percentage of GDP to account for the degree of 

openness of the economy. Another variable that has received attention in the literature is 

natural resource abundance and democracy and the interactions between these two variables. 

We augment a neoclassical type model we these additional growth enhancing variables. 

The starting point of an empirical study of growth determinants in any given country is the 

growth model based on aggregate production function: 

( , , , )tY f A L K R       (1) 

where Y is real GDP, L, K, and R are labour, capital and natural resources respectively and A 

is and index of technological progress.  

In this case, ’A’ captures the total factor productivity (TFP) of growth in output not 

accounted for by increase in labour and capital. Following the new endogenous growth 



theory, ‘A’ is endogenously determined by economic factors. Thus, it is assumed that in 

Ghana, 

( , , , , )A g GoV FD OPEN INF demo       (2) 

where GoV is total government expenditure as a ratio to GDP; FD is a measure of financial 

development; OPEN is the degree of openness of the economy, measured as total trade (sum 

of exports and imports) as a ratio to GDP and INF is inflation, our measure for 

macroeconomic stability whilst demo is an indicator variable that take the value of 1 if the 

government if democratically elected and 0 otherwise. 

By substituting (2) into (1), we obtain: 

( , , , , , , , , )t t t t t t t t tGDP F K L R GoV FD OPEN INF TOT demo     (3) 

From (3), the specific operational model for real GDP growth for Ghana in log-log form is: 
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All the variables are as already defined before and t  is the disturbance. Equation (4) shows 

the long-run equilibrium relationship. 

The coefficient on the stock of capital, labour, natural resource endowments, financial 

development, trade openness and democracy are all expected to be positive. The coefficient 

on government expending has ambiguous sign and inflation is expected to impact negatively 

on growth.  

 

3.2 Time Series Techniques  

3.2.1 Unit root tests 

The time series properties of the individual variables are first determined. The purpose is to 

determine the order of integration of each of the variables and the number of times that a 

particular variable would have to be differenced for the series to achieve Stationarity. A 

standard test for the presence of unit root based on the augmented Dickey-Fuller (1979, 1981) 



test is used to examine the order of integration of the variables in used in this paper. The 

augmented Dickey-Fuller (ADF) test for unit root involves estimating the following equation: 
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The unit root test is carried out by testing the null hypothesis that 
* =0 against the alternative 

that 
* < 0. 

3.2.2 Cointegration 

There are several methods available for conducting the cointegration test. The most widely 

used methods include the residual based Engle-Granger (1987) test and the maximum 

likelihood based Johansen (1988; 1991) and Johansen and Juselius (1990) tests. According to 

Pesaran and Pesaran (1997), the residual-based cointegration tests are inefficient and can lead 

to contradictory results, especially when there are more than two I (1) variables under 

consideration. Therefore, Johansen (1988, 1991) and Johansen and Juselius (1990) tests are 

used for multivariate case. All the above methods require that all the variables in the system 

be integrated of the same order. These methods do not include the information on structural 

break in time series data and also suffer from low power. However, the ARDL modeling 

approach popularized by Pesaran and Pesaran (1997), Pesaran and Smith (1998), Pesaran and 

Shin (1999) and Pesaran et al (2001) has a number of advantages over the other approaches to 

testing cointegration. The main advantage of this approach lies in the fact that it can be 

applied irrespective of whether the variables are I(0) or I(1) (Pesaran and Pesaran, 1997). 

Another advantage of the ARDL approach to cointegration is that it is more statistically 

significant in small samples unlike the Johansen test, which is only robust in large samples. 

Unfortunately, the ARDL approach is a single-equation based model and cannot deal with the 

simultaneity and consequent endogeneity   problems typical of macroeconomic time series. 

Given the nature of the relationship among the variables in the present paper, we cannot 

apply the ARDL method. 

Due to these problems associated with the traditional approaches to testing for cointegration, 

I propose the fully modified least squares (FMOLS) estimator developed by Phillips and 

Hansen (1990). The fully modified estimator is robust in the models with I(1) variables and 

endogenous regressors since it is an instrumental variable estimator. Additionally, the finite 



sample performance of the FMOLS has been found to be reliable in many simulation studies. 

The FMOLS is applicable in models with either full rank or cointegrated I(1) regressors and 

even in models with stationary regressors.  Another attractive feature of the FMOLS method 

that makes it more appropriate to this paper is its admission of both I(0) and I(1) regressors in 

the same equation. In such cases the limit theory of the for the fully modified (FM) estimates 

of the stationary components of the regressors is equivalent to that of OLS, while the FM 

estimates of the nonstationary components retain their optimality properties (i.e. they are 

asymptotically equivalent to the maximum likelihood estimates of cointegrating matrix) 

(Phillips, 1995).   

 

3.3. Data  

Date for this paper is taken from the World Bank’s world development indicators (WDI) 

2009 CDROM. Our dependent variable in all the regressions is the log of real GPD in 

millions of US dollars with the year 2000 as the base. Following the literature, I use two 

proxy indicators of natural resource abundance/dependence- the share of agriculture in GDP 

and per capita cropland. The earlier literature, following Sachs and Warner (1995; 1999, 

2001), the most popular measure for resource abundance is the share of primary commodity 

exports in GDP. However, data on this variable is only available from the 1990s. I therefore 

used the share of agriculture in GDP as my measure of resource dependence. Our second 

measure of resource abundance is per capita cropland. Other studies have used indicators 

such as share of mining in GDP, share of the labour force in agriculture and mining 

employment. Our choice of resource abundance indicators was primarily due to data 

availability and inspiration from earlier researchers on the subject. We control for the 

influences of other variables on growth following Barro (1997) and include the following 

variables in our growth regressions. GFC (gross capital formation as percentage of GDP) as a 

proxy for the capital stock or investment rate (K as in (4); lnLabor (lnL as in (4)) is the log of 

the labour force; FD is our measure of financial development (measured as the credit to the 

private sector as percentage of GDP). Other control variables include TRADE (sum of exports 

and imports as ratio to GDP) to account for the degree of openness, TOT is the terms of trade 

and INFCPI is the inflation rate measured as the annual percentage change in the consumer 

price index. We have also included in our model a dummy for democratic governance 

(DUM). 



4. Results and Analysis 

4.1 Unit root test results 

In this subsection of the paper, I discuss the results of the unit root test on each of the series 

used in the regression, except the political dummy. The test is based on the augmented 

Dickey-Fuller test for unit roots. The results of the test are presented in table 1. The results 

show that all the variables are integrated of order one (I(1)) and are thus nonstationary. This 

means that all the variables have unit roots. The implication of this is that a shock to and of 

the variables will have permanent effect. That is, there is lack of mean reversion in these in 

all the variables variables.   

Table 1: Results of the Unit Root Test 

 ADF  Order of 

integration 

Variable Level  1st Difference  I(d) 

  

Trend 

 

No Trend 

  

Trend 

 

No Trend 

  

lnRGDP -0.64205 1.35119  -4.65778*** -4.08267***  I(1) 

GCF 1.27894 2.28559  -5.59593*** -4.23169***  I(1) 

lnLABOR -1.36856 -0.58017  -3.68515** -3.73151***  I(1) 

AGDP -2.03043 -1.38024  -7.23890*** -6.80478***  I(1) 

lnPCCL -2.44973 -2.73494*  -3.92790** -3.84478***  I(1) 

FD 1.14090 1.75394  -3.65099** -2.8965*  I(1) 

TRADE -2.09898 -0.40259  -5.96664*** -5.48067***  I(1) 

TOT -3.22884* -2.13517  -6.82301*** -6.90443***  I(1) 

GOVGDP -2.57590 -2.60422  -5.23326*** -5.29361***  I(1) 

INFCPI -2.41867 -2.39757  -6.53917*** -6.5632***  I(1) 

***, **, * denotes significance at 1%, 5% and 10% levels respectively. 

 

The presence of units roots in the data justify our choice for the fully modified least squares 

estimator which accounts for both endogeneity and non-stationarity as shown by Phillips and 



Hansen (1990). In this case the ordinary least squares estimator leads to biased and incorrect 

conclusions. To demonstrate this with our data, we have displayed the results for the ordinary 

least squares estimates of our models in the appendix to this paper. 

4.2 Regression results and discussions 

Tables 2 and 3 below presents our estimates for the long run determinants of economic 

growth in Ghana when one take into account natural resource endowments. In table 2 our 

measure of natural resource endowment is the share of agriculture in GDP (AGDP). Table 3 

presents the results of same model, but with a different indicator of natural resource 

abundance – per capita cropland (PCCL). In all the regressions that we report in this paper, 

the log of real GDP is our dependent variable. 

        Table 2: Fully Modified Phillips-Hansen Estimates                     

              Bartlett weights, truncation lag =1, Trended Case                
******************************************************************************* 

Dependent variable is LNRGDP 

42 observations used for estimation from 1966 to 2007 

******************************************************************************* 

 Regressor              Coefficient       Standard Error         T-Ratio[Prob]  

 Intercept                  1.2297             .81725             1.5047[.142]  

 GCF                      .6668E-4           .2566E-4             2.5983[.014]  

 LNLABOR                    .66311            .085324             7.7717[.000]  

 AGDP                      .013052           .0030509             4.2782[.000]  

 FD                       .0089633           .0052967             1.6922[.100]  

 TRADE                    .0037926           .9263E-3             4.0944[.000]  

 GOVGDP                    .020719           .0058237             3.5577[.001]  

 TOT                     -.7318E-3           .4996E-3            -1.4646[.153]  

 INFCPI                  -.6928E-3           .4302E-3            -1.6105[.117]  

 DUM                       .090381            .024790             3.6459[.001]  

******************************************************************************* 

Table 3: Fully Modified Phillips-Hansen Estimates                     

              Bartlett weights, truncation lag = 1, Trended Case   
******************************************************************************* 

 Dependent variable is LNRGDP                                                   

 42 observations used for estimation from 1966 to 2007                          

******************************************************************************* 

 Regressor              Coefficient       Standard Error         T-Ratio[Prob]  

 Intercept                  1.0207             .71999             1.4176[.166]  

 GCF                      .2758E-4           .2395E-4             1.1514[.258]  

 LNLABOR                    .50244            .077135             6.5137[.000]  

 LNPCCL                    -1.3238             .21180            -6.2500[.000]  

 FD                        .015258           .0048419             3.1512[.004]  

 TRADE                    .0052032           .8752E-3             5.9451[.000]  

 GOVGDP                  -.0028228           .0053230            -.53030[.600]  

 TOT                      .6643E-3           .4490E-3             1.4796[.149]  

 INFCPI                  -.9474E-3           .4016E-3            -2.3590[.025]  

 DUM                       .044911            .021615             2.0778[.046]  

******************************************************************************* 

 

The results in table 2 show that all the variables have the right expected theoretical signs. In 

particular all the variables have positive impact on long run economic growth except terms of 

trade (TOT) and inflation which have negative effect as expected. Furthermore, the 



coefficients on all the regressors are statistically significant, except inflation and terms of 

trade as well as the constant term. 

 

In table 2, our variable of interest, the share of agriculture in GDP (AGDP) has positive and 

significant coefficient. This means that dependence on agriculture and hence natural 

resources has contributed positively to long run economic growth in Ghana over the period 

1966 to 2007.  Specifically, a one percentage point increase in AGDP increases real GDP by 

0.0131 percent. Based on this result, it appears that we do not have evidence in support of the 

resource curse hypothesis. However, we reserve this conclusion until we have examined the 

effect of per capita cropland on GDP growth. 

 

From table 3, all the regressors have the expected theoretical signs except our measure of 

natural resource abundance – PCCL – which have significant negative coefficient. The results 

in table 3 indicate that a one percent fall in per capita cropland leads to 1.3238 per cent 

increase in real GDP. This finding is in consonance with the resource curse hypothesis- 

abundance natural resources are not good for growth. Notice that are proxy for capital looses 

significant as a result of changing the measure of resource abundance whilst inflation gained 

significance. Another fact about table 3 is that the share of government expenditure in GDP 

(GOVGDP) and terms of trade change signs and loose their significance.  Interestingly, 

labour, financial development, trade and democratic governance have proved to be robust 

determinants of growth – they have maintained their signs and proved significant in all our 

estimates.  

Since our two measures of resource abundance give conflicting results, we are unable to 

neither accept nor reject the natural resource curse hypothesis. The subject needs to be taken 

up in further research which will use more comprehensive measures of natural resource 

abundance. Our measures of resource abundance in this paper are more of proxies than actual 

measures of natural resource abundance. A comprehensive measure that will include mineral 

and timber production as well as reserves of natural resource stocks can be a good extension. 

 

 

 



5. Conclusions 

This paper investigates the relationship between long run economic growth in Ghana and 

natural resource abundance based on time series techniques. Our unit root tests results 

indicated that all the variables are integrated of first order and hence non-stationary. We 

proposed FMOLS, which accounts for both non-stationarity and potential endogeneity 

problems. Using two different indicators to account for natural resource abundance – share of 

agriculture in GDP and per capita cropland – we could not find any conclusive evidence in 

favour or against the resource curse hypothesis as the two indicators have opposite signs in 

the two models. Whilst the share of agriculture has positive effect on growth, in a separate 

regression we found that per capita cropland has a significant negative relationship with real 

GDP growth. We have suggested further work using more comprehensive measure of 

resource abundance to rescue this conflicting result. 
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Appendix A: OLS Regressions 

Ordinary Least Squares Estimation                        

******************************************************************************* 

 Dependent variable is LNRGDP                                                   

 42 observations used for estimation from 1966 to 2007                          

******************************************************************************* 

 Regressor              Coefficient       Standard Error         T-Ratio[Prob]  

 GCF                      .8699E-4           .2672E-4             3.2557[.003]  

 LNLABOR                    .61256            .088841             6.8950[.000]  

 AGDP                     .0076250           .0031766             2.4003[.022]  

 FD                       .0066399           .0055151             1.2039[.237]  

 TRADE                    .0031843           .9645E-3             3.3016[.002]  

 GOVGDP                    .013931           .0060638             2.2974[.028]  

 TOT                     -.4932E-3           .5202E-3            -.94799[.350]  

 INFCPI                  -.3713E-3           .4479E-3            -.82887[.413]  

 DUM                       .070729            .025812             2.7402[.010]  

 C                          1.9901             .85094             2.3388[.026]  

******************************************************************************* 

 R-Squared                     .97970   R-Bar-Squared                   .97399  

 S.E. of Regression           .056939   F-stat.    F(  9,  32)  171.5670[.000]  

 Mean of Dependent Variable    8.1097   S.D. of Dependent Variable      .35303  

 Residual Sum of Squares       .10375   Equation Log-likelihood        66.4777  

 Akaike Info. Criterion       56.4777   Schwarz Bayesian Criterion     47.7893  

 DW-statistic                  1.1126                                           

******************************************************************************* 

                                                                                

                                                                                

                               Diagnostic Tests                                 

******************************************************************************* 

*    Test Statistics  *        LM Version        *         F Version          * 

******************************************************************************* 

*                     *                          *                            * 

* A:Serial Correlation*CHSQ(   1)=   8.8657[.003]*F(   1,  31)=   8.2946[.007]* 

*                     *                          *                            * 

* B:Functional Form   *CHSQ(   1)=   1.3419[.247]*F(   1,  31)=   1.0231[.320]* 

*                     *                          *                            * 

* C:Normality         *CHSQ(   2)=   1.8293[.401]*       Not applicable       * 

*                     *                          *                            * 

* D:Heteroscedasticity*CHSQ(   1)=   .61600[.433]*F(   1,  40)=   .59540[.445]* 

******************************************************************************* 

   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      

 

 

 

 

 

 

 

 

 



                       Ordinary Least Squares Estimation                        

******************************************************************************* 

 Dependent variable is LNRGDP                                                   

 42 observations used for estimation from 1966 to 2007                          

******************************************************************************* 

 Regressor              Coefficient       Standard Error         T-Ratio[Prob]  

 GCF                      .7199E-4           .2748E-4             2.6196[.013]  

 LNLABOR                    .53110            .088698             5.9877[.000]  

 PCCL                      -3.5792             1.2770            -2.8028[.009]  

 FD                       .0092394           .0055502             1.6647[.106]  

 TRADE                    .0036943           .0010048             3.6765[.001]  

 GOVGDP                   .8233E-3           .0060826             .13536[.893]  

 TOT                      .3403E-3           .5153E-3             .66038[.514]  

 INFCPI                  -.5884E-3           .4582E-3            -1.2842[.208]  

 DUM                       .049854            .024804             2.0099[.053]  

 C                          3.7339             .89256             4.1834[.000]  

******************************************************************************* 

 R-Squared                     .98076   R-Bar-Squared                   .97535  

 S.E. of Regression           .055423   F-stat.    F(  9,  32)  181.2775[.000]  

 Mean of Dependent Variable    8.1097   S.D. of Dependent Variable      .35303  

 Residual Sum of Squares      .098295   Equation Log-likelihood        67.6110  

 Akaike Info. Criterion       57.6110   Schwarz Bayesian Criterion     48.9226  

 DW-statistic                  1.1883                                           

******************************************************************************* 

                                                                                

                                                                                

                               Diagnostic Tests                                 

******************************************************************************* 

*    Test Statistics  *        LM Version        *         F Version          * 

******************************************************************************* 

*                     *                          *                            * 

* A:Serial Correlation*CHSQ(   1)=   8.3507[.004]*F(   1,  31)=   7.6933[.009]* 

*                     *                          *                            * 

* B:Functional Form   *CHSQ(   1)=   2.2141[.137]*F(   1,  31)=   1.7252[.199]* 

*                     *                          *                            * 

* C:Normality         *CHSQ(   2)=   1.1908[.551]*       Not applicable       * 

*                     *                          *                            * 

* D:Heteroscedasticity*CHSQ(   1)=  .012989[.909]*F(   1,  40)=  .012374[.912]* 

******************************************************************************* 

   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      

 

 

 

 

 

 

 

 

 

 


