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Abstract: The motivation for this study is the fact that many studies have looked at the impact of 

the Ghana Capital Market on economic growth which does not provide answers on issues related to 

how investment education, institutional quality, macroeconomic variables such as exchange rate, 

interest rate, inflation rate, etc. affect the performance of the GSE on firm level analysis. We 

employed Arellano-Bond (1991) on our panel data to get difference Generalized method of 

moments GMM estimators. Using different techniques “investment education”, theory all 

confirmed that investment education has a positive effect on the performance of firm listed on the 

stock market. The attempt by Ghana Securities Exchange Commission to intensify education in 

relation to operations of the capital market to the general public is in the right direction. 
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1. Introduction 

Several developing countries have invested in developing domestic capital markets as 

institutions for mobilizing external capital inflow and domestic savings. The development of 

domestic capital markets provides opportunity for greater funds mobilization, improved efficiency 

in resource allocation and provision of relevant information for investment appraisal (Black, 1988).  

Comparing developing countries to developed countries Aronson (2006) stated that developed 

countries enable human beings to realize their potential, build self-confidence, and lead lives of 

dignity and fulfillment. By implication developing countries have relatively low standard of living, 

undeveloped industrial base, and moderate to low Human Development Index (HDI). The economic 

and the political nature of developing countries do not frees people from fear of want and 

exploitation whiles developed countries ensure political, economic, or social oppression of investors 

or market participants. Through development, political independence acquires true significance. It is 

interesting to note that all emerging capital markets can be located in countries that are developing. 

Capital markets in Africa, usually classified as emerging, differ in some respects from those in 

developed countries. In comparison with those of developed countries, they have fewer market 

participants and less sophisticated and less skilled investment analysts. These characteristics raise 

the question as to the markets' capability to mobilize funds and allocate resources efficiently, as 

well as their ability to endure in their financial intermediation roles for foreign and domestic capital.  

Stock markets, as an arm of capital markets, are central institutions in long-term financial 

intermediation. For a number of reasons, developed stock markets are important for promoting the 
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efficiency of investments. The first point is that well-functioning stock markets generate lower cost 

of equity capital for firms. The second point is that continuous adjustment of share prices imposes 

control on the investment behaviour of firms. Third one is that investors have the opportunity to 

price and hedge against risk effectively and finally, serves as a mechanism for attracting foreign 

portfolio investment (Demirguc-Kunt and Levine, 1993). 

The work of Hogfeldt and Pajuste (2000) broadly classified risk factors into macroeconomic 

and financial risk factors, political and legal events and, institutional factors. The limitations of 

most research findings reviewed, for instance Frimpong et al. (2008 and 2006), Osei (1998) and 

Osusu-Nantwi and Kuwornu (2011)) on stock market performance considered only macroeconomic 

and financial risk factors. Winful et al. (2012) also did not consider the effect of “investment 

education” on stock market performance. We seek to control for all the three broad factors and in 

addition investment education to determine their impact on stock market performance because we 

believe they are relevant variables. To the best of our knowledge, there is hardly any published 

work in Ghanaian and international literatures that focuses exclusively on Hogfeldt and Pajuste risk 

factors.  

The objective of this article is to determine the impact of “investment education” on listed 

firms of an emerging economy through an inquiry into the performance of the GSE. We postulate 

that “Investment education” has no significant impact on the performance of listed firms on GSE. 

2. Literature Review 

The conventional wisdom about the role of stocks is that they provide a hedge against inflation 

or that the nominal equity returns should be positively related to inflation (the Fisherian 

hypothesis). McCarthy et al (1990), however, suggest a negative relationship between stock returns 

and inflation. Negative effects of inflation include a decrease in the real value of money and other 

monetary items over time, uncertainty over future inflation may discourage investment and savings, 

and high inflation may lead to shortages of goods if consumers begin hoarding out of concern that 

prices will increase in the future. Positive effects include ensuring central banks adjust nominal 

interest rates (intended to mitigate recessions) and encouraging investment in non-monetary capital 

projects. Kaul (1990) and Spyrou (2001) confirmed their articles that high inflation rate have 

negative correlation with the performance of the firm and hence the stock market performance.  

Classical economic theory hypotheses that stock prices and exchange rates can interact. 

Dornbusch and Fisher (1980) postulate that exchange rate movements cause stock price 

movements. Branson et. al (1977), in contrast to flow oriented models, ‘stock oriented’ or ‘portfolio 

balance approaches’ postulate that stock prices can have an effect on exchange rates. Eiteman et. al. 

(2004), stated that illiquid markets make it difficult and/or less timely for investors to buy and sell 

stock, while segmented markets entail imperfections, such as government constraints on investment, 

high transactions costs and large foreign currency risks, each of which may discourage foreign 

investment.  

There are various ways by which stock and currency markets can interact. See Chow et al. 

(1993); Roll (1992); Ma and Kao (1990). Although theory such as the flow and portfolio models 

and the money demand equation hypothesis that a relationship should exist between exchange rates 

and stock prices, the evidence provided by the literature on this subject matter has been mixed. A 

study by Aggarwal (1981) provided some evidence in support of the flow model and concluded on a 

positive correlation. Ma and Kao (1990) also found a positive relationship between exchange rate 

and stock indices. On the other hand, Soenen and Hennigar (1988) found a significant negative 

correlation. The findings of Ajayi et al. (1998) uncovered a consistency in the relationships between 
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stock prices and exchange rates among developed economies. On the contrary, the patterns of 

causality among the emerging Asian economies examined were mixed as per the findings of 

Bahmani-Oskooee and Sohrabian (1992) and Yu Qiao (1997). Ajayi et al. (1998) attributed the 

difference in their findings between developed and emerging economies to structural differences 

between the currency and stock markets of each. We expect high exchange rate to have a negative 

correlation with performance of company.  

The higher the interest rate the higher the cost of doing business hence the lower the returns 

from investment. We expect interest rate (INT) to correlate negatively with log of closing stock 

price or stock market performance as established in the work of Ologunde, Elumilade and Asaolu 

(2006) and Abdul-Mumin (2010).  

According to Yartey (2008), the rapid development of stock market in emerging market does 

not mean that even the most advanced emerging stock markets are matured. Demirguc-Kunt and 

Levine (1996) have found that most stock market indicators are highly correlated with banking 

sector development. In an attempt to establish the relationship between “investment education” of 

citizenry of market participates and stock market performance, we use the closing stock price as a 

measure of stock market performance because we believe it is a good proxy and less arbitrary than 

other individual measures of stock market performance. Levine (1997) demonstrate the importance 

of overall financial sector development for economic growth. King el al. (1993) and Zervos (1998) 

indicated that there is correlation between overall financial development and economic growth 

whiles Leving, Loayza and Beck (1999), Beck, Levine and Loayza, (1999), Neusser and Kugler 

(1998), and Rosseau and Wachtel (1998) talk about causality between them. King el al. (1993) 

confirmed that the size of a nation’s banking sector and the size and liquidity of its securities market 

exerts a causal impact on economic growth.  

Empirical evidence linking stock market development to economic growth has been 

inconclusive even though the balance of evidence is in favor of a positive relationship between 

stock markets and economic growth. Levine and Zervos (1998) find that various measures of the 

stock market activity are positively correlated with measures of real economic growth across 

countries, and that the association is particularly strong for developing countries. Durham (2002), 

on the other hand, finds that the positive impact of stock market development is largely dependent 

on the inclusion of higher income countries in the regression sample, which limits the relevance for 

lower income countries.  

Also empirical evidence linking macroeconomic and financial factor to stock market 

performance has been inconclusive on the signs and significance of the variables. Osei (2006) 

discovered a positive association between interest rate and stock price. Kyereboah-Coleman and 

Agyire-Tettey (1999) used cointegration and the error correction model techniques to establish that 

lending rates have adverse effect on stock market performance and particularly serve as major 

hindrance to business growth in Ghana. Their article again in 2008 established a negative 

relationship between interest rate and stock market performance whiles the work of Frimpong 

(2009) reveal that with the exception of exchange rate the rest of the macroeconomic stability 

variables impact negatively on stock market performance. Osusu-Nantwi and Kuwornu (2011) 

reveal in their article that only the consumer index (inflation) had a significant effect, whiles crude 

oil prices, exchange rate and Treasury bill rate do not appear to have any significant effect on stock 

market performance. Eita (2012) investigates the macroeconomic determinants of stock market 

prices in Namibia. His finding was that stock market prices are chiefly determined by economic 

activity, interest rates, inflation, money supply and exchange rates. Adam and Tweneboah (2008) 

established that interest rate and Foreign Direct Investment are the key determinants of the share 

price movements in Ghana but inflation was found to positively correlate with stock market 

performance.  
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Yartey (2008) considered political risk, law and order, and bureaucratic quality as institutional 

variables in his article. Our measure of institutional quality is very similar to that of Kaufman et al 

(1999). It is argued that the institutional agents that govern a country have a direct impact on the 

profitability of firms through transaction costs associated to business dealings and the regulation 

and enforcement of corporate governance mechanisms. Rosenberg and Birdzell (1986) believe that 

the emergence of London as a world financial centre was due to the reputation for fairness that the 

English courts and the common law had acquired. In relation to that North (1994) argued that 

tightly defined property rights and their cost effective enforcement are important requirements for 

low-cost transacting which are essential to productive economies. It is argued that the common law 

countries have better minority shareholder protection than the civil law countries. Aggarwal et al. 

(2002) also affirm the findings by say that fund managers invest less in countries with poor legal 

environments and low corporate governance standards. Laporta et al. (2000) discuss the experience 

of transitional economies and the central role that legal institutions play in the functioning of 

markets. Laporta et al (2000; 1997) find that countries with lower quality of legal rules and law 

enforcement have smaller and narrower capital markets and that the listed firms on their stock 

markets are characterized by more concentrated ownership. Pajuste (2002) finds that the 

effectiveness (enforcement) of financial regulations has the highest explanatory power of stock 

market performance. Equity investment thus becomes gradually more attractive as political risk is 

resolved over time (Perotti and Van Oijen, 2001). Demirguc-Kunt and Maksimovic (1998) show 

that firms in countries with high ratings for the effectiveness of their legal systems are able to grow 

faster by relying more on external finance.  

Numerous studies by Lombardo and Pagano (1999), Pistor (2000) and Coffee (1999) have also 

emphasized the relevance of law, judicial efficiency, corporate governance and the regulatory 

framework. Empirical evidence suggests that better legal protection of outside shareholders is 

associated with easier access to external funds in the form of either equity or debt, higher valuation 

of listed firms, and lower private benefits of control (Nenova, 1999). Moreover, it has been shown 

that the enforcement of law and regulations has much higher explanatory power for the level of 

equity and credit market development than the quality of the law on the books. See Pistor et al 

(2000) and Coffee (1999).  

Increasing public knowledge about the functioning of the stock market according to Yartey 

and Adjasi (2007) could promote the development of the stock market in Africa. Knowledge about 

stock market activity can be improved through regular and intensive education programs. Educating 

the public about the role of the stock market can help increase the investor based and improve the 

liquidity of the stock market. There is often very little or no education on the role of stock markets 

in African economies. Being new financial systems in most of Sub-Saharan Africa, stock markets 

would not appeal automatically to economic agents. Education about stock markets must be at the 

firm and individual level. At the firm level, it is important to allay the fears of firms by educating 

them strongly and regularly on the benefits of listing. Firms in Africa have an array of reasons why 

they would not list on stock markets. Apart from the lack of knowledge about how stock markets 

work, there are other reasons such as high listing requirements and fear of losing control over 

family businesses. A study on the Ghana Stock Exchange (Yartey, 2005) revealed that 33 percent of 

firms surveyed were unwilling to list on the stock exchange because of fear of losing control. At the 

individual level, African markets could tap into potentially large amounts of financial wealth which 

exists outside of the financial system, by pursuing vigorous and consistent educational campaigns 

about stock markets at various levels of society. Such educational drives are already in existence in 

a number of stock markets in Africa. In South Africa, the JSE/Liberty Life Investment Challenge 

which introduces the youth to dynamic games in economics and finance and its application to 

investing and trading on the JSE has been running for three decades now.  
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Education influences economic growth not only directly but also indirectly, through its effects 

on a number of other growth determinants, notably: labor force participation, overall labor 

utilization, total factor productivity, the so-called skill-bias of technological progress and the 

complementarity – or substitutability – of physical capital and skills. Sustainable economic 

development for which the capital market is an important factor cannot be achieved without 

development of the intellectual capacities of the citizenry. According to Lewis (1962) poor 

countries cannot afford to pay for as much education as richer countries. Education was not 

invented in order to make men produce more goods and services. The purpose of education is to 

enable men to understand better the world in which they live, so that they may more fully express 

their potential capacities, whether spiritual, intellectual or material. Indeed, for centuries the 

traditional attitude of practical men towards education has been that its unfit recipients for useful 

work. Certainly, most people would agree that education is desirable even if it contributed nothing 

to material output.  From the standpoint of economic development, one may distinguish between 

types of education which increase productive capacity and the type of education which do not. The 

former type of education is called “investment education” and the latter kind is called consumption 

education (Lewis 1962). In this article we are interested in “investment education” impact on stock 

market development. “Consumption education” is the natural knowledge investors are born with or 

the experience they gain from the society they find themselves. “Consumption education” does not 

lead to increase productive capacity. 

3. Methodology 

Cadeleron-Rossell (1990) developed a behavioral structural model of stock market 

development. In his model economic growth and stock market liquidity are considered the main 

determinants of stock market development. In his model economic growth and stock market 

liquidity are considered the main determinants of stock market development. Market capitalization 

is defined as follows 

                                                           

where:  Y = market capitalization; V = number of listed companies; P = average price of listed 

companies. 

The model can be presented formally as follows: 

                                                    

                                              

The exogenous variable G represents per capita GNP in local currency and variable T 

represents the turnover ratio. The endogenous variables are V, P, and M. The reduced model is 

                                           

The components are expressed as follows: 

                                                   

                                             

Equation (4) becomes 
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Factorizing we have 

                                                 

Where                                                                               

And                                                                                    

Equation (8) shows the impact of G and T, on Y. The model shows that stock Y is the result of 

the combined effect of G and T on the both stock prices and the number of listings. 

Yartey (2008) modifies the Calderon-Rossell model to incorporate other financial, economic, and 

institutional variables that might affect stock market performance. The model can be expressed as 

                                           

Here α is the unobserved country specific fixed effect, and     is the white noise. M is a matrix of 

macroeconomic variables. P is institutional quality. We modify the modified Calderon-Rossell to 

incorporate “investment education level of market participant.  

                                       

Here,    (total education);    (consumption education); and    (investment education). Under 

the assumption of rational behavior  

                                             

Under assumption of irrational behavior  

                                               

Econometric model used in the study is as follows 

                                      

The general econometric model above is then changed to logarithmic model as we are 

interested in growth rate (elasticity) of stock markets as shown below: 

               
        

 
       

       
     

                  

By taking the natural logarithm, the model becomes 

                                                                              

With                                                                               

                                                                       

Where                 
     

Equation (19) is the econometric model used in this study. Recited as the following: 

                                                                    

From equation (17),     is closing stock price,    is the unobserved firm specific fixed effect 

and     is the observation-specific errors.        (matrix of macroeconomic economic variables); 

      (matrix of liquidity variables). The       (matrix of institutional quality) and     
(“investment education”). We proxy “investment education,” by ratio of junior secondary school 

enrollment and children out of school.      from equation (18) is  white noise. 
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Panel data is now widely used to estimate dynamic econometric models. Generalized Method 

of Moment (GMM) is a general estimation principle. Estimators of GMM are derived from so-

called moment conditions. The three primary motivations for GMM are 

i) Many estimators are seen as special cases of GMM 

ii) Maximum likelihood estimators have the smallest variance in the class of consistent 

and asymptotically normal estimators.  

iii) GMM estimation is often possible where a likelihood analysis is extremely difficulty. 

We only need a partial specification of the model. 

There are several econometric difficulties when estimating equation (20). The institutional 

variable and macroeconomic variables are assumed to be endogenous. This is because causality 

may run in both directions and there regressors may be correlated with the error term. Another point 

is that time-invariant firm characteristics (fixed effects), such as geography and demographics, may 

be correlated with the explanatory variables. The fixed effects are contained in the error term in 

equation (20), which consists of the unobserved firm-specific effects,    , and the observation-

specific error,     The  third problem is the presence of the lagged dependent variable     gives rise 

to autocorrelation. The final problem is that panel dataset has a short time dimension and a larger 

firm dimension.  

To address the problem of the explanatory variable being correlated with the error term, one 

would usually use fixed effects instrumental variables estimation (two stage least squares), which is 

likely to be biased in the way of the OLS estimators. For that reason we employed Arellano-Bond 

(1991) difference GMM estimator first formulated by Holtz-Eakin, Newey and Rosen (1988). 

Instead of using only the exogenous instruments lagged levels of the endogenous regressors are also 

added. This makes the endogenous variables pre-determined and, therefore, not correlated with the 

error term in equation (20).  

In the case of time-invariant firm characteristics (fixed effects) correlating with the 

explanatory variables, we use the first difference GMM to transform equation (20) into  

                                                                           

Bringing in the specific variables  equation (21) becomes; 

          
                        
                                                                  
                                   
                                                                                                                                                      

 

The expectations of the explanatory variables are as expressed below 

                                                      ;       

By transforming the regressors by first differencing the fixed firm-specific effect is removed 

because it does not vary with time. From equation (18) above we get 

                                  

The econometric problem of the lagged dependent variable giving rise to autocorrelation is 

solved by making past levels variable it instrument. With problem of the panel dataset having a 
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short time dimension and a larger firm dimension, Arellano-Bond estimator is designed for small-T 

and large-N panels. In large-T panels a shock to the firm’s fixed effect, which shows in the error 

term, will decline with time. Similarly, the correlation of the lagged dependent variable with error 

term will be insignificant. In this case one does not necessarily have to use the Arellano-Bond 

estimator. 

Description of Variables  

The approach taken in this article is to model the impact of the “investment education” in the 

economy and stock market performance of emerging stock markets in Africa the case of Ghana 

Stock Exchange. The rationale behind the inclusion of relevant variables in the model and their 

measurements are discussed below. 

In the work of Yartey (2008) he used market capitalization as a percentage of GDP as the 

measure of stock market development. Literature also have it that some writers also used indicators 

like number of listed companies, changes in the stock market index and an index of stock market 

size and liquidity.  We proxy this as the measure of returns on stock as we assume that dividend on 

holding stocks are zero.  

Macroeconomic stability may be an important factor for the performance of the stock market. 

To determine the impact of macroeconomic stability on stock market performance, we used three 

measures of macroeconomic stability; year on year real inflation rate, interest rate and then the 

exchange rate to a dollar.  

Liquidity itself is not observable and therefore, has to be proxied by different liquidity 

measures. As Baker (1996) stated, different liquidity measures lead to conflicting results when 

evaluating the liquidity of a financial market.  

Governments throughout the world have become aware of the importance of corporate 

governance for the efficient performance of the stock market. In the last few years’ corporate 

governance has become an important issue throughout the world. A market that has sound corporate 

governance proves to be very efficient. An efficient market in turn attracts more investment and 

increased transaction thus increasing market capitalization and liquidity. 

Knowledge Society is the driving force of an economy. The expectation here is that 

“investment education” correlate positively with stock market performance. In this article we 

measure “investment education” by the ratio student enrolment per children out of school. 

4.  Empirical Results 

4.1  Descriptive Analysis 

The descriptive statistics of the variable of interest are as shown in Table 1 on the next page. 

The number of observations for the variables range from 1097 to 1508. The mean value for log 

closing stock price (lghanacedis) which is       is -1.463 and minimum and maximum values are -

5.57 and 3.64 respectively with a standard deviation of 1.79. kurtosis of 3.11 and skweness 0.35. 

The mean value for “investment education” (Qty_invest) is one (1) with a minimum and maximum 

values of -6.44 and 27.93 respectively. The skweness and kurtosis are 2 and 5.65 respectively.  

The table 2 below shows the test for normal distribution using skewness and kurtosis. The joint 

p-value for all the variables in the table 2 below shows that we must fail to reject the null hypothesis 

that their distribution is the same to that of the normal distribution. At a significance of 1% we 

reject the null hypothesis for the variable “turnovernew”. However, on the basis of skewness we 

reject the null hypothesis that skewness of the distribution “turnovernew” is different from the 
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skewness of the normal distribution. Also on the basis of kurtosis we reject the variable “infl” to be 

normally distributed.  

Table 1 Descriptive Statistics 

Variable Obser Mean Sd Min Kurtosis Skewness Max 

Lghanacedis 1508 -1.462817 1.794004 -5.57275 3.10705 0.3498149 3.637586 

Linfl 1508 -1.698535 0.397003 -2.30259 2.26243 0.4623941 -0.867501 

Ldivyield 1097 1.099922 1.05933 -11.3996 20.2408 -1.782605 3.948612 

Lpolyrate 1508 -1.636915 0.272836 -2.07944 1.60263 -0.117128 -1.272966 

Lturnovernew 1269 1.44934 1.262251 -24.6353 288.798 -14.27505 2.581037 

Lmexchrate 1508 -0.140219 0.233748 -1.01164 5.84924 -0.753205 0.3966934 

Lmktgh 1508 2.284177 1.927842 -1.5474 2.18893 -0.175609 6.50526 

Ltst 1324 6.400267 2.062855 1.427116 3.34735 0.1314162 13.67895 

Qty_invest 1352 0.9960038 10.2236 -6.44 5.65022 1.99845 27.93983 

Source: Authors' calculation   

Table 2  Kurtosis / Skewness test for Normality 

Variable 
Skewness / Kurtosis tests for normality Joint 

Obs Pr (Skewness) Pr(kurotsis) Chi2 (2) Prob Chi2 

      
Ghanacedis 1500 0.000 0.000 1677.77 0.000 

Turnovernew 1500 0.215 0.003 10.46 0.005 

Ltst 1500 0.051 0.02 9.25 0.01 

Mktgh 1500 0.000 0.000 158.77 0.000 

Mexchrate 1500 0.000 0.000 158.77 0.000 

Idrate 1500 0.000 0.000 154.83 0.000 

Infl 1500 0.000 0.706 193.18 0.000 

4.2  Quantitative Analysis 

In this section, we start with the classical OLS estimator applied to equation (3), and then 

modify it step by step to address all the concerns listed above in chapter four, ending with the 

estimators of interest. From table 3 below gives us the OLS estimation results. In model OLS1 the 

coefficient of the lag dependent variable is positive and significant indicating high correlation with 

performance of the stock market. Also total share traded, market capitalization and it lag, 

“investment education”, square of “investment education” and corporate governance turn out to 

correlate with stock market performance at different significant levels as shown in table 3 below. 

All the signs of these variables mentioned above were as expected with the exception of corporate 

governance. The R
2 

and the adjusted R
2
 were all very high around 99% and F statistic also very 

significant at 1%. Original Breusch-Pagan / Cook Weisberg test of heteroskedasticity of model 

OLS1 failed to reject the null hypothesis of constant variance at 1% significance level. Szroeter's 

test for homeskedasticity using Holms adjusted p-value for the various variables in the model failed 

to reject null hypothesis of homeskedasticity for eight (8) of the variable as shown in table 4 below.  

We constructed another heteroskedasticity test this time dropping the assumption that the 

regression disturbances are normally distributed. The result is that we reject the null hypothesis at 
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5% significance level. This test is also supported by the F-statistic version which also drops the 

normality assumption.  

Model OLS2robust gives us a robust standard error of model OLS1. The results were the same 

as shown in table 3 below. “Investment education” is still significant at 1% and corporate 

governance at 10%. The R
2
 is very high and the F statistic significant at 1%. Model3robust control 

for the elements of corporate governance and results is still not different from model OLS1. The 

difference here is that most of the elements of corporate governance are positively related to stock 

market performance which is as expected. Finding here is that “investment education” and 

corporate governance have positive effect on stock market performance. It also shows that a 

developed educational system which is proxy by the square of “investment education” has a 

positive effect on stock market performance.  It is worth noting that the results we obtained from the 

three models were all very consistent result. The conclusion from the three models on our variable 

of interest “investment education” is the same for all the three models in table 3 below.  

Table 3  OLS Dynamic Panel-data Estimation 

Variables name 
OLS1 OLS2robust OLS3robust 

Coefficient p-value coefficient p-value coefficient p-value 

       Log of closing stock price (lag 1) 0.9979 0.0000 0.9979 0.0000 0.9977 0.0000 

Ltst 0.0063 0.0006 0.0063 0.0000 0.0066 0.0000 

log Market Capitalization 0.0840 0.0000 0.0840 0.0444 0.0811 0.0484 

log Market Capitalization (lag 1) 0.0829 0.0000 0.0829 0.0478 0.0799 0.0529 

“Investment education” 0.0048 0.0002 0.0048 0.0000 0.0302 0.0045 

“Investment education” (Lag 1) 0.0000 0.9966 0.0000 0.9964 0.0007 0.3896 

lending rate 0.8481 0.6422 0.8481 0.5825 -0.4402 0.8525 

Ldrate -0.3332 0.3742 -0.3332 0.3478 0.0631 0.8568 

Log Exchange rate 0.0387 0.9236 0.0387 0.9508 0.4684 0.4036 

Lmexchrate -0.0074 0.9864 -0.0074 0.9909 0.0055 0.9929 

Corporate Govance -0.1797 0.0319 -0.1797 0.0601   

sqQty_invest 0.0002 0.0000 0.0002 0.0000 0.0015 0.0056 

Lsqinfl 0.0016 0.8679 0.0016 0.8763 0.0261 0.2973 

Lsqldrate -0.0978 0.7214 -0.0978 0.6813 0.1158 0.7630 

Voice and Accountability     -1.0211 0.0104 

Political Stability an~     0.6748 0.0118 

Government Effectiveness     1.4903 0.0165 

Regulatory Quality     (omitted) 

Rule of Law     1.0334 0.0165 

Control of Corruption     -1.0800 0.0270 

Dummy For Month of the year       

Constant -0.4351 0.7172 -0.4351 0.6796 0.7657 0.6580 

R
2
 0.9960 0.9960 0.9961 

Adjusted R
2
 0.9959   

Prob> F 0.0000 0.0000 0.0000 
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Ramsey RESET test using powers of the fitted values of the dependent log variable closing 

stock price reject the null hypothesis that the model has no omitted variables at all the traditional 

significance levels. 

One immediate problem in applying OLS to this empirical problem, and to equation (3) in 

general, is that        is correlated with the fixed effects in the error term, which gives rise to 

“dynamic panel bias” (Nickell 1981). This correlation between a regressor and the error violates an 

assumption necessary for the consistency of OLS. In particular, it inflates the coefficient estimate 

for lagged closing stock price by attributing predictive power to it that actually belongs to the firm’s 

fixed effect. 

There are two ways to work around this endogeneity. One, at the heart of Difference GMM, is 

to transform the data to remove the fixed effects. The other is to instrument       and any other 

similarly endogenous variables with variables thought uncorrelated with the fixed effects. An 

intuitive first attack on the fixed effects is to draw them out of the error term by entering dummies 

for each individual—the so-called Least Squares Dummy Variables (LSDV) estimator.  

A third way to get nearly the same result is to partition the regression into two steps, first 

“partialling” the firm dummies out of the other variables and then running the final regression with 

those residuals. This partialling out applies a mean-deviations transform to each variable, where the 

mean is computed at the level of the firm. 

Table 4 Test for homoskedasticity of variables 

Variables name 
Holm Adj. 

chi2 p-value 

Log closing Stock Price L1 25.69 0.0000 

Log Total Shares Traded 42.54 0.0000 

log Market Capitalization 264.32 0.0000 

log Market Capitalization L1 185.84 0.0000 

“Investment Education” 166.62 0.0000 

Qty_invest L1 317.82 0.0000 

Log lending rate 9.45 0.0148 

Log lending rate  L1 16.00 0.0008 

Log Exchange rate 1.38 0.7210 

Log Exchange Rate Per Dollar (lmexchrate) 1.48 0.8976 

Corporate Govance 25.47 0.0000 

Improvement in Education 9.86 0.0135 

Lsqinfl 265.69 0.0000 

Lsqldrate 9.45 0.0148 

OLS on the data so transformed is the Within Groups estimator. It generates the same 

coefficient estimates, but standard errors that are biased because they do not take into account the 

loss of N degrees of freedom in the pre-transformation. Kiviet (1995) argues that the best way to 

handle dynamic panel bias is to perform Least Square Dummy Variable (LSDV) and then correct 

the results for the bias. The results from Least Square Dummy Variable are as given in table 4 

above. As our dataset is a panel of firms, LSDV provides a good way to understand the fixed effect 

on the lag of the dependent variable as regressor.  
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We use fixed-effects (FE) because we are interested in analyzing the impact of variables that 

vary over time and test for fixed effect from our dataset. Comparing the lag of the dependent 

variable for model OLS3robust of 0.998 to model GLS1 of 0.933, we see a fall in the correlation for 

in model GLS1. In fact, a credible estimate should probably be below 1.00 since values above 1.00 

imply an unstable dynamic, with accelerating divergence away from equilibrium values. As Bond 

(2002) points out, these bounds provide a useful check on results from theoretically superior 

estimators. 

Table 5 GLS Dynamic Panel-data 

Variable name 
 GLS1          GLS2 vca(robust)      

coefficient  p-value coefficient  p-value 

Log closing Stock Price L1 0.9330 0.0000 0.9330 0.0000 

Log Total Shares Traded 0.0066 0.0003 0.0066 0.0025 

log Market Capitalization  0.0854 0.0000 0.0854 0.1513 

log Market Capitalization L1 0.0616 0.0002 0.0616 0.2209 

“Investment Education” 0.0280 0.0000 0.0280 0.0423 

“Investment Education” L1 0.0006 0.4729 0.0006 0.3965 

Log lending rate    -1.1315 0.6877 -1.1315 0.4379 

Log lending rate  L1 0.0650 0.8604 0.0650 0.7624 

Log Exchange rate    0.4185 0.3675 0.4185 0.1787 

Log Exchange Rate Per Dollar (lmexchrate)  0.0210 0.9643 0.0210 0.9614 

Voice and Accountability   -1.0351 0.0000 -1.0351 0.0305 

Political Stability an~   0.8013 0.0000 0.8013 0.0247 

Government Effectiveness    1.5290 0.0000 1.5290 0.0523 

Regulatory Quality  (omitted)    (omitted)           

Rule of Law   0.8415 0.0177 0.8415 0.1108 

Control of Corruption  -0.9152 0.0008 -0.9152 0.1507 

Improvement in Education 0.0015 0.0000 0.0015 0.0424 

Lsqinfl 0.0258 0.0668 0.0258 0.2638 

lsqldrate   0.2228 0.6197 0.2228 0.3541 

Dummy Months of year         

Constant   1.1313 0.5516 1.1313 0.3220 

sigma_u  0.0887 0.0887 

sigma_e  0.1119 0.1119 

rho  (fraction of variance due to u_i) 0.3856 0.3856 

The coefficient of variable of interest “Investment Education”, for model GLS1 is 0.028 and 

that of GLS2 is also 0.028 at different significant levels of 1% and 5% respectively as shown in 

table 5 above. The F test of a probability of 0.0000 means that all the coefficients together are 

significant in explaining the model. The error     are positively correlated (0.841) with the 

regressors in the fixed effect model. Rho of 39% from model GLS1 is the measure of variance due 

to the differences across panels and it is the same for GLS2. The finding from models GLS1 and 

GLS2 are similar with difference being the robust standard error. But Within Groups does not 

eliminate dynamic panel bias (Nickell 1981; Bond 2002).  
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Table 6    Arellano-Bond Dynamic Panel-data 

Variables name 
GMM1 GMM2 GMM3 

coefficient p-value coefficient p-value coefficient p-value 

Log closing Stock Price L1 0.9496 0.0000 0.9398 0.0000 0.9921 0.0000 

Log Total Shares Traded 0.0069 0.0123 0.0076 0.0060 0.0072 0.0091 

log Market Capitalization 0.0999 0.0938 0.0874 0.1492 0.0913 0.1106 

log Market Capitalization L1 0.0765 0.1579 0.0695 0.1932 0.0900 0.1274 

“Investment Education” 0.0044 0.0032 0.0036 0.0576 0.0046 0.0014 

“Investment Education” L1 0.0001 0.7872 0.0005 0.4045 0.0001 0.8892 

Log lending rate 0.6492 0.5444 -1.1505 0.4798 0.6657 0.6293 

Log lending rate  L1 -0.3729 0.1718 0.0543 0.7957 -0.3660 0.2011 

Log Exchange rate -0.1224 0.7482 0.4041 0.2098 0.0122 0.9751 

Log Exchange Rate Per Dollar 

(lmexchrate) 

0.2366 0.5405 0.0409 0.9267 0.0349 0.9296 

Corporate Govance 0.2120 0.0382   0.1679 0.0603 

Improvement in Education 0.0002 0.0007   0.0002 0.0004 

Lsqinfl 0.0008 0.9302 0.0262 0.2606 0.0013 0.8968 

Lsqldrate -0.1006 0.5255 0.2272 0.3896 -0.0712 0.7221 

Voice and Accountability   0.4229 0.2203   

Political Stability an~   1.3028 0.0234   

Government Effectiveness   1.2541 0.0537   

Regulatory Quality   1.9507 0.0448   

Rule of Law   0.1445 0.2720   

Control of Corruption   0.0196 0.9400   

Dummy Months of year       

Arellano-Bond test for AR(1) in first diff: Pr > z =  0.115 Pr > z =  0.111 Pr > z =  0.112 

Arellano-Bond test for AR(2) in first diff: Pr > z =  0.427 Pr > z =  0.485 Pr > z =  0.422 

Sargan test of overid. restrictions: Prob > chi2 =  

0.558 

Prob > chi2 =  

0.846 

Prob > chi2 =  

0.550 

To improve efficiency of our results from the previous models discussed above, we introduce 

the GMM models and the outputs are as shown in Table 6 above. One way to improve efficiency is 

by introducing more information (more lags of the dependent variables for instance) into the model 

as in Anderson-Hsiao (1981). The trade-off here is that the sample is reduced. Working in the 

GMM framework, Holtz-Eakin, Newey, and Rosen(1988) show a way around this trade-off. Instead 

they build a set of instruments from the second lag of the dependent variable, one for each time 

period, and substitute zeros for missing observations, resulting in “GMM-style” instruments.  

           
   

   

 

Having eliminated the trade-off between lag length and sample length, it becomes practical to 

include all valid lags of the untransformed variables as instruments, where available. For 

endogenous variables, that is lags 2 and up. Although these instrument sets are part of what defines 

difference and system GMM, we are free to incorporate other instruments instead or in addition. 

Given the importance of good instruments, it is worth giving serious thought to all options. The 
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only way errors could reasonably be expected to be spherical in “Difference GMM” is if  

a) the untransformed errors are i.i.d., which is usually not assumed, and 

b) the orthogonal deviations transform is used, so that the errors remain spherical. 

Using the GMM estimation technique gives us table 6 above. Model GMM1is difference 

GMM estimation. The coefficient, lag closing stock price of 0.95 means that a 1% increase leads to 

95% improvement in the performance of the stock market at 1% significant level. Variables like 

total shares traded, log of market capitalization and “investment education” are all significant at 

different level. The signs for these variables are as expected. The results from model GMM1 shows 

that one percentage point increase in “investment education” affect the performance of the stock 

market by 0.004 with a p-value of 1% significant level. Good governance also contributes to the 

performance of the stock market. A percentage increase in corporate governance leads to 21% 

improvement in stock market performance at 5% significance level. Arellano-Bond test for AR1 in 

first difference and AR2 have p-values of 0.115 and 0.427 respectively. All these finding are 

supported by Sargan test of 0.588. 

In model GMM2 we control for the elements of good governance which in model GMM1 we 

used the average of the elements to measure corporate governance. Using Kaufman et al (1999) 

measure of institutional variables we controlled for the following in the model, Voice and 

Accountability (VA), Political stability and absence of violence/terrorism (PS/NV), Government 

effectiveness (GEFF), Regulatory Quality (RQ), Rule of Law (RL), and Control of Corruption 

(CC). Of the six element mentioned in the work of Kaufman et al (1999) only three were significant 

in our model at different significant levels. Political stability and absence of violence/terrorism 

(PS/NV), Government effectiveness (GEFF) and Regulatory Quality (RQ) turnout significant in the 

model and their signs were as expected as shown in table 6 above. Interestingly Arellano-Bond test 

for AR1 in first difference and AR2 have p-values of 0.111 and 0.485 respectively as shown in 

Table 6. Sargan test of 0.846 supports the finding from model two. 

Model GMM3 is system GMM. Lag of the dependent variable, total shares traded, “investment 

education”, corporate governance and improvement in investment education are all significant at 

different level. The signs for these variables are as expected. The interesting phenomenon is that the 

variable of interest, “investment education” continues to be significant in all the models. In this 

model a one percentage change in “investment education” brings about 0.0046 change in the 

performance of the market at 1% significance level. Also worth noting is the variable corporate 

governance (institutional factors) has been be consistent in all the models discussed. The coefficient 

of 0.168 with a p-value of 0.06 was established. Improvement in investment education was also 

very consistent in our analysis. In model GMM3 even though the coefficient is very small it was 

significant 1%. When we attempted to control for the determinants of corporate governance 

(institutional factors) using system GMM, results obtain were not interesting hence we did not 

report the results. AR(1) and AR(2) were all absent in model GMM3 and the Sargan test of 0.55 

supports the findings that the instrumental variables are really exogenous variables. In all the 

models we controlled for months of the year because we assume that that the errors are only 

correlated within individuals, not across them. Hence we introduce time dummies in order to 

remove universal time related shocks from the errors. Even though with GMM estimation AR(1) is 

mostly expected to be present, in all our models discussed they were not significant hence good. 

Policies to improve the democratic dispensation in Ghana and also improvement in the 

investment education will go a long way to improve upon activities on the capital market of the 

country. 
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5. Conclusion 

The objective of this article is to determine the impact of “investment education” on listed 

firms of an emerging economy through an inquiry into the performance of the GSE. We controlled 

for some macroeconomic and corporate governance variables. Using various techniques it we 

confirm the findings of Osusu-Nantwi and Kuwornu (2011) and Osei (2006) that macroeconomic 

stability is an important variable for proper functioning of firms listed on Ghana Stock Exchange. 

We also confirm that good corporate governance (regulatory quality, government effectiveness and 

political stability) is an important variable for decision making if Ghana Stock Exchange is to play 

its role in the development of the country as reviewed in the works of Lombardo and Pagano 

(1999), Pistor (2000) and Coffee (1999). It is interesting to note that our variable of interest turns 

out to be significant from the various techniques adopted in this article. This explains why most 

developing countries with poor and high illiteracy rates  have very small number of firm listed on 

their exchange since their market do not perform to encourage more listing. We encourage 

Securities and Exchange Commission to continue their program " Financial Literacy Week" as this 

will go a long way to improve activities on the market thereby increasing the market value of listed 

firms. We again encourage the government to implement the free compulsory basic education. 
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