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Abstract 

The initial efforts of transformation to market economies in transaction economy countries are to 

increase tighter links to modern eastern countries and one of the topics is the stock market. Empirical 

evidence suggests that the stock market can affect the economic growth. On the other hand, economic 

growth can affect the investments on the stock market by increasing the expectations of future 

economic growth. In this paper, I explore the possibility of the reverse causality between the stock 

market and economic growth in fourteen Central Eastern European (CEE) countries during 1998 to 

2009. Mixed evidences indicate that the stock market is exogenous and has a positive effect on the 

economic growth. However, the results are ambiguous because they depend on the measurement of 

the stock market and the country settings.  
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1. Introduction 

Although world economy has been growing fast over time, there are still countries lagging 

behind (OECD, 2009). Differences among countries arise due to past and current public 

spending on education, private and government spending on physical investment.
1
 But it 

might also be due to the rule of law, democracy or even the efficiency in the capital market. 

In 2008, World Bank started to provide an important transaction to the Uruguayan capital 

market to institutionalize savings (World Bank, 2008).
2
 Within this World Bank report, 

World Bank has since long realized that the financial institutions could be one important 

channel to improve a developing country’s economy. 

 

Does the existence of the stock market affect the economic growth or is it the other way 

around? Baier, Dwyer and Tamura (2003) suggest that if all people expect to gain profits 

from the stock market then the size of stock market is exogenous because everyone perfectly 

anticipates the true value of listed companies, which are registered into the stock market. 

However, the investors with rational expectations in well-functioning market will invest 

according to their expectation of the future of economic growth (Blanchard, Amighini and 

Giavazzi, 2010).
3
 

 

How do economic theories deal with economic growth and the capital market? When 

investors use different markets to invest into portfolios, economic activities, for example 

opening a stock market, can improve the welfare of savers and investors by lowering risks 

and costs and maximizing the return to capital (Sawyer and Sprinkle, 2008; Desai, 2009).
4
 

Mankiw, Romer and Weil (1992) provide an augmented Solow model (MRW model) by 

                                                      

1
 For an excellent review on economic growth and human capital, or economic growth and physical investment, 

see Barro (1991). 
2
 The World Bank (international bank for development) launched a public bond in Uruguayan Pesos in order to 

strengthen Uruguay’s capital markets and highlight the level of development in terms of depth, breadth and 

liquidity of the local capital market. These bonds were received by both domestic and international investors. It 

is predicted that this transform would achieve sustainable growth at higher rates, fight poverty and exclusion, 

and increase investment opportunities. 

3 The expectation of a high share price next year would lead to a high share price today. The dynamic of stock 

market does not affect the growth rate in the long term and differences in the share price between the waves can 

be canceled out by the business cycle. 
4
 Output is determined by the supplies of capital and labor through the production function (Solow, 1956). 
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including accumulation of human as well as physical capital, and explain the exogenous 

effect of financial development on the economy. Based on endogenous model, the stock 

market can affect steady-state growth by improving technological innovation since the stock 

market can facilitate the communication between potential share holders and investors 

(Rousseau and Wachtel, 2000).
5
 Based on the Goldsmith-McKinnon-Shaw view, Greenwood 

and Jovanovic (1990) provide a GJ model to explain that a financial improvement can have 

permanent effects on increasing growth rate with the human-capital formation and 

physical-capital accumulation (AK structure). 

 

Comparing the money market with the stock market, the latter can allocate capital through 

brokers. The ‘Pecking Order’ theory claims that there is hierarchy of firm preferences in 

financing decision (Singh and Weisse, 1998; Desai, 2009). After an investment has been 

financed by retained earnings, banks will undertake a long-term debt and the last resort will 

be through the new equity of the stock market if more financing is required.  

 

Previous works have mainly found that the stock market liquidity positively affect economic 

growth in developing countries, however there are little studies on financial development in 

transition economies. Three close studies that focus on financial development in transition 

economics are Curak (2009), Dawson (2003) and Fink and Haiss (1999). Although 

macroeconomic developments in CEE countries have been positive, the size of stock markets 

in CEE countries remained relatively small. Effective domestic regulation has improved 

stock market development in Polish, Hungarian and the Czech Republic. However, Romania 

and Slovenia show inexistent or even negative developing on the stock market size (Harrison, 

Lupu and Lupu, 2010).
6
 

 

                                                      

5
 By building a connection between a traditional department and a R&D department, the endogenous model 

focuses on the invention of new production processes and goods (Romer, 1986; Romer, 1990; Lucas, 1988).  
6 

The stock market in 14 CEE countries had been closed before 1990 and reopened in the 1990s. The first stock 

markets were established in Hungary (1990), followed by Poland (1991), Czech Republic (1992) and Slovak 

Republic (1992). Bulgaria, Lithuania and Romania followed soon after. Due to the short history of CEE 

countries’ listed companies and the undeveloped domestic institution, the stock market has low liquidity. 

Although CEE countries are geographically close to financial centers, it is difficult for the stock market of CEE 

countries with many ‘low quality’ companies to survive.
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Good political institutions, independence of the judiciary or of the legislature system, peace, 

less corruption and political stability contributes to a good environment for economic growth. 

As an economy grows, there is an increasing demand for good financial institutions, such as 

banks, stock market and other financial intermediates. Thus the expected relationship 

between the size of the stock market and economic growth should go in both directions. 

Knowing more about this relationship can give a reader deeper insights about how economic 

growth in developing countries could potentially be improved by good financial institutions. 

Halkos and Trigoni (2010) found a causal relationship between finance and growth in 

European Union countries. However, to the best of the author’s knowledge, there is no study 

testing this causality in CEE countries.  

 

By exploring time series data, I test the hypothesis of a reverse causality for the period 

1998-2009.
7
 Based on the MRW model and the GJ model from Atje and Jovanovic (1993), 

this paper’s contribution is to examine the relationship between the stock market and the 

economic growth in fourteen CEE transition economies.
8
 To preview the results, I find that 

the stock market size (as measured by market capitalization), in terms of the total value of 

tradable shares, can lead to higher GDP among CEE countries. However the results are not 

robust to the measurement of stock market. The rest of the analysis is organized as follows. 

In section 2 I discuss the theoretical background and empirical studies. In section 3 the data 

and econometric issues are discussed. In section 4 I present the results, conclusion and policy 

implication. 

 

 

 

 

                                                      

7
 I would like to compare two identical countries where only one develops a stock market and then evaluate 

how economic growth looks like before and after the implementation of a stock market. Since this experiment is 

impossible to perform, a second best solution is to compare some countries where the development of the stock 

market (and economic growth) differs (at least marginally). 
8
 Assuming that the effects from a well-functioning stock market to economic growth is short run, I study some 

countries where the stock market has gone through extensive development and liberalization during the last 

decades. 
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2. Theoretical Background and Empirical Studies 

2.1 Theoretical Background on MRW model and GJ model 

Schumpeter (1912) stated that banks are important for finding and financing good 

entrepreneurs and thus spurring technological development. On the other hand Lucas (1998) 

argued that the importance of financial market is overstressed in the economic literature. The 

MRW model (augmented Solow model) has been further extended to incorporate the 

financial sector and explain how increase efficiency of investment (increase accumulation of 

human capita) can lead to enhanced growth and thus increase productivity (Cooray, 2009). 

Levine and Zervos (1998) supported the idea that the rate of real per capita physical capital 

stock growth and productivity growth (such as technological change, quality advances and 

resource allocation enhancements) can link the stock market and long-run real per capital 

GDP growth. Considering the reverse causality relationship between stock market and 

economic growth, Atje and Jovanovic (1993) give an excellent study on both directions by 

using the MRW model and the GJ model. 

 

According to the studies from Atje and Jovanovic (1993), a short-run GDP growth can be 

described by the GJ model, as an output function, which depends on the return of investment 

and financial intermediations. 

      (   ̅)       

where K is capital, L is labor for each firm L. In this production function, output Y depends on 

capital K and labor of each firm L. 

     (   )    (  )    

where Kt is capital in time period t, R(Ft) is the return of investment in the stock market or the 

bank, and It is the investment in time t. In this function for capital, capital in the next period 

of time      depends on current capital in current time and return to investment when 

financial intermediation raises the return of investment. Let    be the growth rate of GDP, 
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   be the growth rate of labor and    be the growth rate of capital, considering the 

following equation: 

       (  ) (
  
  

) (
  
  
)       (  )    

where m is the inverse of capital-output ratio,     ,  it is investment-output ratio in time 

t. In this equation, the growth rate of capital depends on investment-output ratio   in time t 

times return rate when financial intermediation raises join in. The growth rate of capital 

minuses the growth rate of labor is the growth rate of income. 

           (  )    

After derived by first-order Taylor expansion of R in F, it is given by 

              ( )      ( )      

Cancel out    in both sides, I have 

        ( )      ( )      

According to the studies from Atje and Jovanovic (1993) and the studies from Mankiw, 

Romer and Weil (1992), the long-run GDP per capita depends on the growth rate of 

technology and population, human capital, investment and level of financial intermediation. 

Let Y be the output. 

     
   

 
  

 
(    )

         

where L is population, K is capital, H is human capital, and F is the stock market or the 

domestic credit on banking sector. The function of technology, labor looks like these: 

    ( )    

    ( )    
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Let Yt/Lt be the GDP per capita. Then the equation is given as followed: 

  
  
  

         (
     

       
)   (     )

 (
 

       
) [                   ]  

where δ, n,   are depreciation, the growth rate of technology and the growth rate of labor, 

respectively. Thus the GDP per capita depends on a fraction of the growth rate of technology, 

labor and depreciation, a fraction of financial, investment and human capital. 

2.2 Theoretical Background on Asymmetric Information 

The investors may have little information about potential yields in different firms, if the 

market lacks institutions that can supply relevant information about firms (Kong, Xiao and 

Liu, 2011). Although private investors may receive less information than managers of firms, 

the market will offer information of firms, which is collected by the agents in the market 

easily and systematically into a platform, for the private investors. The market maker (such as 

a company or an individual who quotes both a buy and a sell price in the stock market) will 

set prices to maximize profits given all available information (Albuquerque and Vega, 2006). 

Moreover, investors’ expected profits will also depend on the level of asymmetric 

information on financial market (Chiou, Wu, Chang and Huang, 2009; Bebczuk, 2003). 

Assume a firm is running only one productive project. To investors, the expected profits of 

the project need to be equal or higher than the next alternative project. The investors’ 

expected profits of project are showed as followed: 

      
  

  
 
(   ) , 

where    is expected value,  
  

  
 
 (declared probability of success divided by true risk of 

the project) is a measurement of information asymmetry, and r is required return (the return 

of loan, L, at least need to be r; otherwise the contract for the project will not be written). 

Thus the expected profit will increase when there are lower level of information asymmetries, 

the value of an investment project will increase depending on the discounted expected profits 
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of this project (Bondt and Diron, 2008). Because of acquiring the symmetric information, 

financial markets and institutions emerge (Levine, 1997). 

 

Because of acquiring information (in order to increase investors’ profits), Nieuwerburgh, 

Buelens and Cuyvers (2006) state that the stock market can ease the pooling of the liquidity 

risks by sharing symmetric information. The stock market, where there is little uncertainty, 

can reduce liquidity risk because equity holders can readily sell shares once they obtain 

capital invested by shareholders (Nieuwerburgh, Buelens and Cuyvers, 2006).
9
 By reducing 

the costs of acquiring information and allocating resources, the financial market share the 

information cost for each investors, facilitate the acquisition of information on investment 

opportunities, and thereby improve resource allocation. Market participants may have great 

incentives to select promising firms and have efficient allocation of capital, and thus 

investment increase.
10

 Because of reduced costs of acquiring information, firm owners will 

invest more in monitoring firm managers and corporate control, such as create more financial 

arrangements that compel firm managers to manage firms for firm’s owners’ interests 

(Levine, 1997). Moreover, because the information about stock prices of shares reflects 

whether corporate control is well-developed, the stock market can promote corporate control 

by easing takeovers of poorly managed firms (Caporale, Howells and Soliman, 2004). 

 

Along with the development of stock market, there are pitfalls such as agents not being able 

to collect enough valid information, investments becoming more speculative or even inside 

trading.
11

 In addition, shareholders of firms are losing wealth as the properties of bad 

investment in their portfolio increases, and they will be more reluctant to invest in early stage 

investment because of the low expectation of future value of shares. However, Tejvan (2008) 

                                                      

9
 Liquidity is ease and speed of how agents transfer assets to purchasing power at agreed prices and liquidity 

risk arises due to uncertainty convert into a medium of exchange (Levine, 1997). 
10

 Private savers may not be able to collect all information on enterprises, managers and economic conditions, 

thus they will be reluctant to invest in activities with little reliable information (Levine, 1997). 
11

 When the financial intermediaries do not collect enough information from the stock market, the investors 

might be exposed to higher risks and the investments becomes more speculative (Singh, 1997; Singh and 

Weisse, 1998). Thus they might not gain as much as their expectation, so their level of income decrease. There 

will appear inside trading and this inside trading will hurt the trades in the stock market (Choong, Baharumshah, 

Yusop and Habibullah 2010).  
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argues that shareholders are often prepared to lose money and their spending patterns are 

usually independent of share prices, especially for short term losses. 

 

As a conclusion, an efficient stock market could reduce uncertainty and asymmetric 

information when investors (such as institutions, private investors, firms etc.) invest. An 

efficient stock market will help investor discovery and monitor potential investment targets. 

Because of this, investors will efficiently invest in stocks and this will help innovative firms 

finance their new technology projects. This may increase the productivity of firms and thus 

increase the economic growth of a country. Of course other elements that may affect 

economic growth (such as investments in education) are equally important. Even though, 

investments in education may be affected by the increasing demands of firms that lacks the 

proper skills (if education system is correlated with the demands of firms). 

2.3 Empirical Studies 

Empirical evidences on the stock market influence on economic growth presents a mixed 

picture and may be disturbed by the country setting. Previous empirical studies have focused 

mainly on the stock market liquidity in developing and less-developed countries.  

 

In terms of settings, building on the view of Levine (1997) about financial market, most 

studies have focused on developing countries and less developed countries (Enisan and 

Olufisayo, 2009; Singh and Weisse, 1998).
12

 Four studies have focused on transition 

economies (Akimov, Wijeweera, and Dollery, 2009; Curak, 2009; Fink and Haiss, 1999; 

Dawson, 2003).
13

 One study focused on seven countries with well-functioning stock market 

(Caporale, Howells and Soliman, 2004). There are also some studies testing both developing 

                                                      

12
 Enisan and Olufisayo (2009) focused on seven Sub-Sahara African countries between 1980 and 2000. Singh 

and Weisse (1998) focused on less-developed countries between 1983 and 1998. 
13

 Akimov, Wijeweera and Dollery (2009) focused on 27 transition countries between 1989 and 2004. Curak 

(2009) focused on 12 transition EU member countries between 1991 and 2006. Fink and Haiss (1999) focused 

on 10 CEE countries. Dawson (2003) focused on 13 CEE countries between 1994 and 1999. 
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and developed countries (with more developing countries in the database) (such as Minier, 

2009; Harris, 1997; Choong, Baharumshah, Yusop and Habibullah, 2010).
14

 

 

Previous studies have mainly applied two different approaches: testing the effect of the stock 

market (size and liquidity) on the economic growth and testing endogeneity or exogeneity of 

the stock market (the reverse causality between the stock market and economic growth). 

Enisan and Olufisayo (2009) have found positive effects of the stock market. 

Nieuwerburgh,Buelens and Cuyvers (2006), Caporale, Howells and Soliman (2004) and 

Antonios (2010) show a direction from stock market to economic growth.
15

 

 

To conclude, most studies have found that the stock market liquidity can affect the economic 

growth (Harris, 1997; Beck and Levine, 2004; Levine and Zervos, 1996; 1998).
16

 Some 

studies have found that both the stock market size and stock market liquidity can affect the 

economic growth and results are also more significant for developed countries then for 

developing countries (Singh and Weisse, 1998; Rousseau and Wachtel, 2000; Choong, 

Baharumshah, Yusop and Habibullah, 2010).
17

 However, financial development has 

obviously been insignificant as shown in studies on transition economies (Akimov, 

Wijeweera, and Dollery, 2009; Curak, 2009; Fink and Haiss, 1999; Dawson, 2003). 

3. Data and Econometric Issues 

There are only a few empirical studies on the CEE stock market and economic growth in 

these countries. In this study I will use time series data for 14 CEE countries for which 

necessary data are available. These 14 countries are Bulgaria (2007) (the year of becoming 

membership of European Union is in the parentheses), Croatia, Czech Republic (2004), 

                                                      

14
 Minier (2009) investigated 37 countries between 1960 and 1998. Harris (1997) analyzed 39 countries 

between 1980 and 1988. Choong, Baharumshah, Yusop and Habibullah (2010) examined 51 countries between 

1988 and 2002. 
15

 Nieuwerburgh, Buelens and Cuyvers (2006), Caporale, Howells and Soliman (2004) and Antonios (2010) 

focused on the reverse causality between the stock market and economic growth in Belgium (1983-2000), seven 

countries with well-developed stock market (1977-1998) and Germany respectively. 
16

 Beck and Levine (2004) and Levine and Zervos (1998) focused on 40 (47 for latter) developing and 

developed countries between 1970s and 1990s.  
17

 Singh and Weisse (1998) focused on less developed countries (1983-1998). Rousseau and Wachtel (2000) 

focused on 47 developing and developed countries (1980-1995). 
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Estonia (2004), Hungary (2004), Latvia (2004), Lithuania (2004), Moldova, Poland (2004), 

Romania (2007), Russia, Slovak Republic (2004), Slovenia (2004), and Ukraine (Europa.eu, 

2012). 

 

All variables are PPP adjusted. In terms of the augmented MRW model, I use GDP at the 

purchasing-power parity rate, which makes the data comparable between the CEE 

countries.
18

 The explanatory variables are gross domestic investment, a proxy of technology 

and labor force growth (including the growth of labor force, the growth of technology and 

depreciation)
19

, a proxy of the stock market and spending on education.
20

 Total value of 

stock traded relative to GDP (VT), market capitalization relative to GDP (MC), and turnover 

ratio (TR) are measurements of the proxy of the stock market. VT, as a measure of liquidity, 

is showing the total values of shares, which are exchanged in the exchange market, divided 

by GDP. TR, as another measure of liquidity, is calculated by total value of shares traded 

during the period divided by average market capitalization.
21

 MC, as a measure of market 

size, is derived by multiplying share prices and the number of shares, divided by GDP. 

Mankiw, Romer and Weil (1992) chose a multiplication between the school enrollment rates 

in the secondary school (in the age of 12 to 17) and the working-age population as a 

percentage of total population (in the age of 15 to 19) as a measure of the human capital.
22

 

However, the chosen group is in different range of age, and it only measures the population 

instead of the number of spending or consumption. Atje and Jovanovic (1993) chose the 

school enrollment rate as a proxy of the human capital. However, the school enrollment rate 

is only showing the ratio of total number of population studying in the school. Moreover it 

does not show the expenditures on education while other variables (investment and market 

                                                      

18
 To compare GDP in different countries, GDP per capita is measured at local current exchange rate, and it 

may be a poor indicator of the purchasing power of currency at home (Sloman and Wride, 2009).  
19

 The growth of technology and depreciation are assumed to be around 5%, according to Atje and Jovanovic 

(1993) and Mankiw, Romer and Weil (1992). 
20

 Spending on education includes the current and capital public expenditure on education, and on scientific 

institutions. 
21

 Values of the market capitalization and the value traded are not available in Moldova from 2000 to 2009, 

thus I have to take the moving average data for year 1999 and 1998. 
22

 One range of age cover from 12 to 17, and another range of age cover from 15 to 19. 
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size)
23

 in the MRW model are expressed as expenditure or values. The spending of education 

divided by GDP is a measure of current and capital public expenditures on education, 

scientific institutions. The problem by using this variable is that it will generate too many 

missing variables. Fortunately, since the rest of the data are consistent with the period of time, 

I impute missing value by using parametric estimation.
24

 

 

In the augmented Greenwood-Jovanovic (GJ) model, the dependent variable is the growth 

rate of GDP per capita, and the explanatory variables included are the gross domestic 

investment and a proxy of financial intermediation.
25

 This proxy of financial intermediation 

is included in the domestic credit (share of GDP) provided by the banking sector and the 

proxy of the stock market, as mentioned above. 

 

I use trade openness (measure by the sum of import and export) as a control variable for other 

factors affecting economic growth. Recent evidences have suggested that the imports, which 

include technological knowledge, can increase productivity, and exports encourage more 

efficient investment projects (Grossman and Helpman, 1991; Edwards, 1993; Lane and 

Milesi, 2008). Trade openness might correlate with small government consumption, rule of 

law, macro stability (Levine and Renelt, 1992). Besides, inconclusive causality between trade 

openness and financial openness has previously been found by Aizenman and Noy (2004). 

Financial openness endogenously depend on authority’s choice of financial repression as a 

taxation device, however financial openness will bring competition and then increase 

cross-border trade and capital flows. I choose year dummies for time series data. Considering 

                                                      

23
 Investment is expressed as total assets (both on fixed assets and net changes) as percentage of GDP. Market 

sized is expressed as total values of tradable shares as percentage of GDP. 
24

 The missing data is calculated by using y=a+bt, where y is the spending on education in year t and t is a 

given value according to the year. For example when y1 is the spending on education in 1997, t1 is 0. Then y3 is 

spending on education in 1999, t3 is 2. After calculating a and b by using the given data, I will calculate 

spending on education in 1998, y2. 
25

 This proxy is usually the domestic credit (as share of GDP). Atje and Jovanovic (1993) choose both market 

capitalization and domestic credits (as share of GDP) as the proxy of financial intermediation in their model. 
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the European Union, two dummy variables
26

 are used to indicate accession of the European 

Union. 

 

The summary statistics in the Table 3.1 gives a simple description of the data for the 14 CEE 

countries during the period from 1998 to 2009. CEE countries have similar financial 

development environment, thus I expected that the market liquidity (or market size) should 

grow of a similar pace within the CEE countries during the period. However, it is shown that 

there is a substantial variance within and between the countries with respect to growth and 

proxy of the stock market. For example, the market liquidity, as measured by the turnover 

ratio in Estonia was more than 113% in the year of 1998. However it went down to around 

only 25% in the following years. Moreover, the turnover ratio in Bulgaria is only 2.4% in the 

same year which is much less than the turnover ratio in Estonia. The market size, as 

measured by market capitalization, in Estonia dropped from 52% to 25% from 2004 to 2005, 

however the market capitalization in Russian Federation doubled from 45% to 72% in this 

period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      

26
 The accession dummy variables takes the value 1 for the year of accession; otherwise 0. These two accession 

dummy variables are called EU2004 and EU2007 in this paper. For example, Poland, Latvia, Lithuania, Estonia, 

Czech Republic, Slovak Republic, Hungary and Slovenia joined the European Union 2004, and Bulgaria, 

Romania joined 2007. Croatia is on the timetable to join the European Union but has not done so yet. 

Furthermore, time dummies are used to control for time fixed effects. 
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Table 3.1 Summary statistics of variables in 14 CEE countries from 1998 to 2009 

Notes: all the variables are available from the World Bank database. Y is the GDP per capita at the 

purchasing-power parity rate (PPP adjusted). The growth rate of GDP is growth rate of GDP per capita with 

PPP adjusted. Value Traded is the total value as percentage of GDP. Market Capitalization is market 

capitalization of listed companies as a percentage of GDP. Turnover ratio is value traded divided by average 

market capitalization. Trade openness is sum of import and exports of goods and services divided by GDP. 

Investment is gross domestic investment divided by GDP. The proxy of technology and labor force growth is 

the log of sum of growth of labor force, growth of technology and depreciation. The domestic credit is presented 

by the domestic credit provided by the banking sector as a percentage of GDP. 

It is expected that the stock market can improve the economic growth because the stock 

market can increase the return of capital of investment by sharing symmetric information 

(Levine, 2007). However, low values of the stock market indicators can exist in countries 

with high level of adjusted GDP or high level of growth rate of GDP. Especially, markets 

with low liquidity have high value of adjusted GDP or high level of growth rate of GDP. 

Markets (large sized) have low adjusted GDP or low growth rate of GDP. For example, when 

market size and market liquidity in Poland increased, although growth rate of GDP increased, 

adjusted GDP decreased. There might be more complicated variables that disturb these 

 Mean Median Max. Min. Standard 

deviation 

Obs. 

lnGDP 25.2 25.1 28.7 22.4 1.4 168 

 

Growth rate of GDP 4.1 5.1 13 -17.5 5.2 168 

 

Market capitalization 20.8 15.4 115.6 1.4 19.2 168 

 

Value traded 6.7 2.6 58.1 0 10.1 168 

 

Turnover ratio 34.4 21.2 132.2 0.4 32.5 168 

 

Trade openness 52.2 50.9 86.9 22.6 15.4 168 

 

Investment 25.2 25.1 40.4 10.6 5.3 168 

 

Labor force 4.3 4.3 4.4 4.3 0.0 168 

 

Spending on education 4.7 4.7 9.5 2.4 1.1 168 

 

Domestic credit 45.1 43 105.2 0.34 20.9 168 

 

Dummy variables Percentage of the Observations   

 

EU2004 53.3%      

 

EU2007 13.3%      

 

Year Dummy 100%      
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nonlinear situations. In another word, the stock market is not the most important factor 

influencing the GDP growth. 

 

Results might be sensitive to whether people use different types of data. In order to test the 

sensitivity of data, I consider the econometric issues about the causality (the main issue in 

this paper), the auto-correlation problem, the non-stationary problem, the multicollinearity 

and the omitted variable bias problems. 

Causality 

The Granger causality tests can show causal relationship through the Vector Auto Regression 

(VAR)
27

 (Granger, 1969). I use the Granger causality test in order to test the Granger 

causality between the stock market and economic growth. In one VAR, the null hypothesis is 

that the stock market (measured by market size and market liquidity) causes the adjusted 

GDP. In another VAR, the null hypothesis is that the adjusted GDP cause the stock market. 

Since causality direction can rely on the number of lags, I use Akaike information criterion 

(AIC) to choose the number of lags in order to decide the causality direction between the 

stock market and economic growth. Since the stock market might increase gross domestic 

investment by reducing the costs of acquiring information, see Levine (1997), I test the 

causality between the stock market and investment as well. I expect Granger causality 

between the stock market and economic growth in 14 CEE countries. It has been considered 

before that there might be Granger causality between the stock market and adjusted 

investment
28

 (Pagano, 1993; Antonios, 2010; Henry, 2003; Levine, 1997). The results from 

Table 3.2 to Table 3.7 suggest that only the market size significantly lead to the adjusted 

GDP for most of the 14 CEE countries with using two lags under these assumptions.
29 

 

 

 

                                                      

27 VAR is constructed models such as                           and                    

    . If X changes earlier than Y, or X in the previous time can change the prediction of Y, then it is called that X 

is the Granger cause of Y. 
28

 Since investment is not stationary, see Table 3.4, the adjusted investment is given by integrating first order of 

lag. 
29

 There is not clear evidence to show there is Granger causality between the market liquidity and adjusted GDP, 

or between the stock market with investment. 
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Table 3.2 Granger causality test between the market size, as measured by market capitalization, 

and adjusted GDP in 14 CEE countries from 1998 to 2009
30

 

 

 

 

 

                                                      

30
 The first column shows from when the causality relationship becomes significant. The second column is 

Akaike information criterion. The third column is showing if the Granger causality test is significant. The fourth 

column is if the null hypothesis that there is Granger causality between variables is rejected or not. The last 

column is the results of Granger causality direction. 

Countries Num. of Lags AIC test F statistics null hyp. Causality direction 

Bulgaria 1 -16.769 2.52(0.284) not rej not clear 

 

Bulgaria 2 -17.312 19.82(0.000) rej lnMC=>lnppp*** 

 

Croatia 1 -17.414 0.67(0.716) not rej not clear 

 

Croatia 2 -32.118 76.80(0.000) rej lnMC=>lnppp*** 

 

Czech Republic 1 -38.251 2.11(0.349) not rej not clear 

 

Czech Republic 2 -32.814 6.41(0.171) not rej not clear 

 

Estonia 1 -19.45 14.52(0.001) rej lnMC=>lnppp*** 

 

Hungary 1 -30.616 2.81(0.245) not rej not clear 

 

Hungary 2 -25.913 3.98(0.408) not rej not clear 

 

Latvia 1 -25.242 8.93(0.012) rej lnMC<=>lnppp*** 

 

Lithuania 1 -5.63 4.61(0.100) not rej not clear 

 

Lithuania 2 -5.755 20.39(0.000) rej lnMC=>lnppp*** 

 

Moldova 1 -214.45 3.62(0.164) not rej not clear 

 

Moldova 2 -319.662 4.1e+06(0.000) rej lnMC<=>lnppp*** 

 

Poland 1 -50.093 20.34(0.000) rej lnMC=>lnppp*** 

 

Romania 1 -15.293 4.45(0.108) not rej not clear 

 

Romania 2 -11.019 12.49(0.014) rej lnMC=>lnppp*** 

 

Russian Federation 1 -9.303 22.92(0.000) rej lnMC=>lnppp*** 

 

Slovak Republic 1 -43.59 10.97(0.004) rej lnMC=>lnppp*** 

 

Slovenia 1 -20.122 1.38(0.501) not rej not clear 

 

Slovenia 2 -21.283 23.22(0.000) rej lnMC=>lnppp*** 

 

Ukraine 1 3.735 2.24(0.326) not rej not clear 

 

Ukraine 2 1.02 25.93(0.000) rej lnMC=>lnppp*** 
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Table 3.3 Granger causality test between market liquidity, as measured by value traded, and 

adjusted GDP in 14 CEE countries from 1998 to 2009 

 

 

 

Countries Num. of Lags AIC test F statistics null hyp. Causality direction 

Bulgaria 1 -12.138 4.27(0.118) not rej not clear 

 

Bulgaria 2 -12.009 15.91(0.000) Rej lnVT=>lnppp*** 

 

Croatia 1 -25.77 0.04(0.981) not rej not clear 

 

Croatia 2 -29.775 11.01(0.027) Rej lnVT<=>lnppp*** 

 

Czech Republic 1 -27.272 1.75(0.416) not rej not clear 

 

Czech Republic 2 -21.291 12.06(0.017) Rej lnVT=>lnppp** 

 

Estonia 1 -8.407 4.77(0.092) Rej not clear 

 

Hungary 1 -30.027 0.01(0.993) not rej not clear 

 

Hungary 2 -20.394 0.51(0.972) not rej not clear 

 

Latvia 1 -12.495 23.02(0.000) Rej lnVT=>lnppp*** 

 

Lithuania 1 -1.07 3.43(0.179) not rej not clear 

 

Lithuania 2 -0.782 11.28(0.023) Rej lnVT=>lnppp** 

 

Moldova 1 -15.614 3.87(0.144) not rej not clear 

 

Moldova 2 -19.141 1.64(0.802) not rej not clear 

 

Poland 1 -42.087 3.94(0.139) not rej not clear 

 

Poland 2 -36.086 8.11(0.088) Rej lnVT=>lnppp** 

 

Romania 1 -9.315 1.19(0.552) not rej not clear 

 

Romania 2 -15.228 12.36(0.015) Rej lnVT<=>lnppp*** 

 

Russian Federation 1 -4.315 0.54(0.764) not rej not clear 

 

Russian Federation 2 -16.813 3.13(0.527) not rej not clear 

 

Slovak Republic 1 -2.623 1.29(0.524) not rej not clear 

 

Slovak Republic 2 -3.559 10.51(0.033) Rej lnVT<=lnppp* 

 

Slovenia 1 -28.064 1.26(0.533) not rej not clear 

 

Slovenia 2 -29.441 20.49(0.000) Rej lnVT=>lnppp*** 

 

Ukraine 1 -2.699 4.80(0.091) Rej lnVT=>lnppp* 
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Table 3.4 Granger causality test between market liquidity, as measured by turnover ratio, and 

adjusted GDP in 14 CEE countries from 1998 to 2009 

 

 

 

Countries Num. of Lags AIC test F statistics null hyp. Causality direction 

Bulgaria 1 -22.713 9.83(0.007) rej lnTR=>lnppp*** 

 

Croatia 1 -38.808 1.73(0.421) not rej not clear 

 

Croatia 2 -43.75 2.22(0.695) not rej not clear 

 

Czech Republic 1 -34.073 2.54(0.281) not rej not clear 

 

Czech Republic 2 -29.104 17.02(0.001) rej lnTR=>lnppp*** 

 

Estonia 1 -11.102 4.56(0.102) not rej not clear 

 

Estonia 2 -2.89 5.21(0.266) not rej not clear 

 

Hungary 1 -43.273 0.40(0.817) not rej not clear 

 

Hungary 2 -29.897 1.06(0.900) not rej not clear 

 

Latvia 1 -8.456 16.37(0.000) rej lnTR=>lnppp*** 

 

Lithuania 1 -7.844 5.06(0.070) rej lnTR=>lnppp** 

 

Moldova 1 -120.099 3.5(0.174) not rej not clear 

 

Moldova 2 -186.345 1.67(0.796) not rej not clear 

 

Poland 1 -49.821 0.71(0.703) not rej not clear 

 

Poland 2 -40.188 4.22(0.377) not rej not clear 

 

Romania 1 -15.511 0.79(0.675) not rej not clear 

 

Romania 2 -24.818 10.86(0.028) rej lnTR<=>lnppp*** 

 

Russian Federation 1 -7.19 0.22(0.896) not rej not clear 

 

Russian Federation 2 -14.726 3.57(0.467) not rej not clear 

 

Slovak Republic 1 -2.518 1.14(0.565) not rej not clear 

 

Slovak Republic 2 -1.729 10.14(0.038) not rej not clear 

 

Slovenia 1 -25.301 1.63(0.443) not rej not clear 

 

Slovenia 2 -17.457 3.39(0.495) not rej not clear 

 

Ukraine 1 -4.886 2.97(0.227) not rej not clear 

 

Ukraine 2 -8.357 3.92(0.417) not rej not clear 
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Table 3.5 Granger causality test between market size, as measured by market capitalization, 

and investment in 14 CEE countries from 1998 to 2009 

 

 

 

Countries Num. of Lags AIC test F statistics null hyp Causality direction 

Bulgaria 1 151.814 0.51(0.774) not rej not clear 

 

Bulgaria 2 122.543 51.46(0.000) rej mc<=>invest*** 

 

Croatia 1 157.845 0.22(0.894) not rej not clear 

 

Croatia 2 147.398 9.37(0.052) rej mc=>invest*** 

 

Czech Republic 1 124.641 0.14(0.934) not rej not clear 

 

Czech Republic 2 117.501 6.01(0.198) not rej not clear 

 

Estonia 1 153.195 4.01(0.135) not rej not clear 

 

Estonia 2 146.983 3.49(0.479) not rej not clear 

 

Hungary 1 124.219 9.59(0.008) rej not clear 

 

Latvia 1 118.24 6.45(0.04) rej not clear 

 

Lithuania 1 147.225 5.34(0.069) rej not clear 

 

Moldova 1 -250.965 1.10(0.576) not rej not clear 

 

Moldova 2 -223.592 27700.78(0.000) rej mc=>invest*** 

 

Poland 1 135.5 2.60(0.272) not rej not clear 

 

Poland 2 123.458 11.38(0.022) rej not clear 

 

Romania 1 125.639 2.57(0.276) not rej not clear 

 

Romania 2 112.048 15.88(0.003) rej not clear 

 

Russian Federation 1 167.478 1.42(0.493) not rej not clear 

 

Russian Federation 2 149.219 26.75(0.000) rej mc=>invest*** 

 

Slovak Republic 1 98.948 2.48(0.289) not rej not clear 

 

Slovak Republic 2 78.027 46.18(0.000) rej mc=>invest*** 

 

Slovenia 1 153.494 0.61(0.738) not rej not clear 

 

Slovenia 2 131.016 31.03(0.000) rej mc=>invest*** 

 

Ukraine 1 166.298 1.53(0.465) not rej not clear 

 

Ukraine 2 129.41 130.91(0.000) rej mc=>invest*** 
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Table 3.6 Granger causality test between market liquidity, as measured by value traded, and 

investment in 14 CEE countries from 1998 to 2009 

 

Countries Num. of Lags AIC test F statistics null hyp Causality direction 

Bulgaria 1 124.398 0.68(0.711) not rej not clear 

 

Bulgaria 2 97.059 53.02(0.000) rej vt<=>invest*** 

 

Croatia 1 94.542 1.37(0.503) not rej not clear 

 

Croatia 2 85.951 8.37(0.079) rej vt=>invest*** 

 

Czech Republic 1 125.141 0.03(0.985) not rej not clear 

 

Czech Republic 2 119.458 3.70(0.447) not rej not clear 

 

Estonia 1 138.691 1.91(0.384) not rej not clear 

 

Estonia 2 134.875 3.06(0.548) not rej not clear 

 

Hungary 1 125.959 5.81(0.055) rej not clear 

 

Hungary 2 112.608 16.63(0.002) rej vt=>invest** 

 

Latvia 1 93.404 8.40(0.009) rej not clear 

 

Lithuania 1 115.351 5.28(0.071) rej not clear 

 

Moldova 1 99.754 2.47(0.291) not rej not clear 

 

Moldova 2 99.061 2.92(0.571) not rej not clear 

 

Poland 1 108.611 1.46(0.481) not rej not clear 

 

Poland 2 97.172 10.57(0.031) rej not clear 

 

Romania 1 88.486 1.98(0.371) not rej not clear 

 

Romania 2 77.095 24.41(0.000) rej vt=>invest** 

 

Russian Federation 1 161.826 0.10(0.951) not rej not clear 

 

Russian Federation 2 130.223 32.71(0.000) rej vt=>invest** 

 

Slovak Republic 1 89.067 0.04(0.982) not rej not clear 

 

Slovak Republic 2 79.335 5.70(0.223) not rej not clear 

 

Slovenia 1 97.852 0.66(0.719) not rej not clear 

 

Slovenia 2 79.129 32.56(0.000) rej vt=>invest*** 

 

Ukraine 1 70.601 0.97(0.615) not rej not clear 

 

Ukraine 2 56.609 17.86(0.001) rej vt<=>invest*** 
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Table 3.7 Granger causality test between market liquidity, as measured by turnover ratio, and 

investment in 14 CEE countries from 1998 to 2009 

Auto-correlation 

Since this study is based on time-series data, time-series could auto-correlate with observed 

data in the next period and the variable will not be stationary. It may cause spurious results in 

Countries Num. of Lags AIC test F statistics null hyp Causality direction 

Bulgaria 1 146.223 3.79(0.150) not rej not clear 

 

Bulgaria 2 133.127 10.07(0.039) Rej tr=>invest*** 

 

Croatia 1 98.188 0.22(0.897) not rej not clear 

 

Croatia 2 98.195 0.42(0.981) not rej not clear 

 

Czech Republic 1 150.868 0.01(0.994) not rej not clear 

 

Czech Republic 2 144.042 2.73(0.604) not rej not clear 

 

Estonia 1 160.009 2.88(0.236) not rej not clear 

 

Estonia 2 154.498 3.88(0.422) not rej not clear 

 

Hungary 1 144.742 5.75(0.056) Rej not clear 

 

Latvia 1 156.396 8.46(0.015) Rej not clear 

 

Lithuania 1 144.262 7.04(0.029) Rej not clear 

 

Moldova 1 -175.87 1.10(0.576) not rej not clear 

 

Moldova 2 -155.118 390.43(0.000) Rej tr=>invest*** 

 

Poland 1 127.511 4.27(0.118) not rej not clear 

 

Poland 2 114.793 6.34(0.175) not rej not clear 

 

Romania 1 115.642 0.68(0.712) not rej not clear 

 

Romania 2 105.726 10.31(0.036) Rej tr<=invest** 

 

Russian Federation 1 155.331 2.43(0.297) not rej not clear 

 

Russian Federation 2 141.656 9.60(0.047) Rej not clear 

 

Slovak Republic 1 153.294 0.07(0.967) not rej not clear 

 

Slovak Republic 2 141.135 5.59(0.232) not rej not clear 

 

Slovenia 1 136.485 1.79(0.409) not rej not clear 

 

Slovenia 2 124.287 10.61(0.031) Rej not clear 

 

Ukraine 1 129.518 0.76(0.684) not rej not clear 

 

Ukraine 2 95.814 2.29(0.682) not rej not clear 
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the OLS regression. To test whether time series are stationary in my panel sample, the 

augmented Dichey-Fuller (ADF) test is used to check whether there are unit roots in each 

series (Levin, Lin and Chu, 2002). The test assumes that each variable in the panel shares the 

same AR (1) coefficient, by allowing the variable following a time trend. If the null 

hypothesis is rejected then the t-statistic is distributed standard normal which means the time 

series is stationary. In this paper, variables are stationary in different integrated orders. For 

solving non-stationary time series, one of the solutions is to use the first difference of each 

variable and transfer non-stationary process to a Difference Stationary Process (DSP) by 

differencing once is said to be integrated of order 1, I(1). 

Non-stationary 

Since two series might individually be non-stationary, but a linear combination of them (an 

equilibrium relation) might be stationary, it may cause spurious results. In order to test 

whether variables are co-integrated or whether the regression is spurious, I test the order of 

integration of residuals. According to Sargan and Bhargava (1983), the Co-integration 

Regression Durbin-Watson (CRDW) test assumes that the disequilibrium errors can be 

modeled by an AR (1) process. If DW values are large then the null hypothesis of no 

co-integration is rejected.  

Multicollinearity 

Stock and Watson (2006) argue that multicollinearity may be divided into perfect and 

imperfect multicollinearity. If there is perfect multicollinearity or imperfect multicollinearity, 

regression coefficients and standard error could be incorrect. For example, in this paper, 

investment and the stock market may be correlated since the stock market can increase gross 

domestic investment by reducing the costs of acquiring information (Levine, 1997; Rousseau 

and Wachtel, 2000). In order to control for multicollinearity, one of the methods is to identify 

multicollinearity by looking at the tolerance and variance inflation factor (VIF). If a VIF is 

over 20 or a tolerance (1/VIF) is less than 0.05, there might be a problem of multicollinearity. 
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In this paper there is not a problem of multicollinearity within variables given by augmented 

MRW model.  

Omitted variable bias 

One of the main threats to internal validity is bias from omitted/missing variables that 

correlate with any of the explanatory variable (Stock and Watson, 2006). It might cause the 

problem of under-fitting a model. For example, if there are only investments and a proxy of 

the stock market in the regression, a missing/omitted variable could make the investment 

become more or less important to the economic growth than it supposed to be. In order to test 

whether there are omitted variable problems, I use Durbin-Watson test. If the d statistic is 

significant, then there is under-fitting problem. 

 

In order to limit the omitted/missing variables bias, I identify which variables in the 

regression through theory and do regressions both with and without variables with 

insignificant coefficients which should be included in the regression based on theory, 

thereafter I run regressions by using control variables (Stock and Watson, 2006). If trade 

openness can increase the economic growth, see Lane and Milesi (2008) and Aizenman and 

Noy (2004), using trade openness as a control variable for other variables affecting economic 

growth could limit the omitted variable bias. 

4. Results, Conclusion and Policy Implication 

Since the Granger causality test has suggested that the market size significantly cause the 

economic growth, I can estimate the intercept and slope coefficient of the regression equation, 

which is also suggested by Atje and Jovanovic (1993). The dependent variable is the 

logarithm value of adjusted GDP
31

. 

   ̂         (     )               ̂                    , 

                                                      

31
 This adjusted GDP is the value by integrating of first order of lag, because the adjust GDP is not stationary in 

zero order. 
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where n,  , δ are the growth of labor force, growth of technology and depreciation, and SH , 

   ,    are spending of education divided by GDP, market size (as measured by market 

capitalization) (or domestic credit) divided by GDP and adjusted gross domestic investment
32

 

divided by GDP. Dummies present year dummies and accession of EU. From appropriate 

data I can estimate the parameters, from β0 to β5, by the Ordinary least squares (OLS). 

 

My results in Table 4.1 report that market size and gross domestic investment positively and 

significantly affect the economic growth. The OLS estimate of the coefficient on the market 

size (β2) is around 0.007, and the OLS estimate of the coefficient on the gross domestic 

investment is around 0.26. There are no significant evidences for how the proxy of 

technology and labor force growth, domestic credit, spending on education, trading openness 

and membership of EU affecting the economic growth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      

32
 The adjusted investment is the gross domestic investment by integrating of first order of lag, because the 

value of gross domestic investment is not stationary in zero order. 
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Table 4.1 OLS Estimates of the Effect of Market Capitalization on Economic Growth. 

Dependent Variable: the logarithmic value of adjusted GDP, 1998-2009 

Note: standard error is in the parentheses. ***/**/* indicate the significance at 1%, 5%, 10% level respectively. 

Variables are logarithm value. Adjusted GDP, gross domestic investment and domestic credit are integrated first 

order to lag. Regression use World Bank data and data about dummies of membership of EU are from 

Europa.eu. 

 

I also need to consider the validity of regression. In Table 4.1, more than half fraction 

(R
2
=0.56) of the variation of Yt is explained. F-statistics show that the variables have not the 

Independent variables Model 1 Model 2 Model 3 Model 4 Model 5 

Labor force -0.000 

(0.007) 

-0.001 

(0.007) 

-0.001 

(0.007) 

-0.001 

(0.007) 

0.000 

(0.007) 

 

market capitalization 0.007** 

(0.004) 

0.007** 

(0.004) 

0.007** 

(0.004) 

0.007** 

(0.004) 

 

 

 

domestic credit     -0.011 

(0.025) 

 

Investment 0.264*** 

(0.020) 

0.265*** 

(0.020) 

0.264*** 

(0.020) 

0.264*** 

(0.019) 

0.274*** 

(0.02) 

 

Spending on education -0.005 

(0.014) 

-0.003 

(0.013) 

-0.001 

(0.014) 

-0.002 

(0.013) 

-0.002 

(0.015) 

 

Trade 0.004 

(0.011) 

 0.000 

(0.010) 

 -0.006 

(0.010) 

 

year dummies 0.003** 

(0.001) 

0.003** 

(0.001) 

0.002* 

(0.001) 

0.002* 

(0.001) 

0.003*** 

(0.001) 

 

EU 2004 -0.009 

(0.009) 

-0.008( 

0.008) 

  -0.006 

(0.009) 

 

EU 2007 -0.017 

(0.011) 

-0.017 

(0.017) 

  -0.017 

(0.018) 

 

Constant 0.029 

(0.056) 

0.045* 

(0.026) 

0.047 

(0.051) 

0.045* 

(0.026) 

0.069 

(0.053) 

 

R square 0.561 0.560 0.556 0.557 0.551 

 

F statistic 42.82 

(0.000) 

58.70 

(0.000) 

43.66 

(0.000) 

59.18 

(0.000) 

46.69 

(0.000) 

 

Breush-Pagan test 1.57 

(0.210) 

1.60 

(0.206) 

1.85 

(0.174) 

1.86 

(0.173) 

0.79 

(0.374) 

 

White's test 63.48 

(0.011) 

53.99 

(0.009) 

49.29 

(0.006) 

31.38 

(0.050) 

67.38 

(0.005) 

 

Hausman test -23.92 33.38 

(0.000) 

6.89 

(0.33) 

-73.69 -0.92 

 

number of obs 168     
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same impact on the economic growth. The Breush-Pagan test
33

 suggests that there is no 

heteroscedasticity. The normality of residuals is represented by a straight line angled at 45 

degrees. It shows that observations are randomly and equally distributed which is positive 

news. 

 

However, the White’s test
34

 in Table 4.1 suggest that heteroscedasticity might be an issue, 

while the Hausman test
35

 suggest that there are fixed effects that should be accounted for. To 

determine which variable that causes the residuals to be heteroscedastic, I perform partial 

regression plot. In this study, it is mostly the proxy of working force growth and technology 

growth, market size and spending on education that cause heteroscedasticity. 

 

Because of the suggestions from the White’s test and the Hausman test, a fixed effect model 

is considered. I use the Generalized Least Squares (GLS) equation to test the regression when 

there is heteroscedasticity problem.
36

 As expected, the results in Table 4.2 show that market 

size of the stock market positively affects the economic growth. The gross domestic 

investment gives positive effects on economic growth. However according to the results in 

Table 4.2, there is no clear relation between on the one side the proxy of technology and 

labor force growth, spending on education, domestic credit, membership of EU and trade 

openness, and on the other side economic growth. 

 

 

 

 

 

 

 

 

                                                      

33
 The null hypothesis of BP test is that there is constant variance. 

34
 The null hypothesis of White’s test is that there is homoskedasticity. 

35
 The null hypothesis of Hausman test is that there is random effect. If p<0.05, use the fix effect model. 

36
 The command ¨prais¨ in STATA estimates the GLS equation with the Prais-Winsten transformation in the 

regression model in which the errors are serially correlated (Prais and Winsten, 1954). 
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Table: 4.2 Prais-Winsten AR (1) Regressions for the Effect of Market Capitalization on 

Economic Growth. Dependent Variable: The Logarithmic Value of Adjusted GDP, 1998-2009 

Note: standard error is in the parentheses. ***/**/* indicate the significance at 1%, 5%, 10% level respectively. 

Variables are logarithm value. Adjusted GDP, gross domestic investment and domestic credit are integrated first 

order to lag. Regression use World Bank data and data about dummies of membership of EU are from 

Europa.eu. 

In terms of validity of equations in Table 4.2, more than half fraction (R
2
=0.54) of the 

variation of Yt is explained. F statistics show that the variables have not same impact on 

Variables Model 1 Model 2 Model 3 Model 4 Model 5 

Labor force -0.0001 

(0.006) 

-0.001 

(0.007) 

-0.001 

(0.007) 

-0.002 

(0.007) 

0.00 

(0.007) 

 

market capitalization 0.007** 

(0.004) 

0.007* 

(0.004) 

0.007* 

(0.004) 

0.007* 

(0.004) 

 

 

domestic credit     -0.025 

(0.026) 

 

Investment 0.260*** 

(0.020) 

0.261*** 

(0.020) 

0.261*** 

(0.020) 

0.260*** 

(0.020) 

0.267 

(0.020) 

 

spending on education -0.004 

(0.016) 

-0.002 

(0.015) 

0.000 

(0.015) 

0.000 

(0.149) 

0.000 

(0.017) 

 

Trade 0.006 

(0.013) 

 0.002 

(0.011) 

 0.000 

(0.013) 

 

year dummies 0.002* 

(0.001) 

0.002* 

(0.001) 

0.001* 

(0.001) 

0.001 

(0.001) 

0.003 

(0.001) 

 

EU 2004 -0.009 

(0.009) 

-0.008 

(0.010) 

  -0.007 

(0.010) 

 

EU 2007 -0.019 

(0.019) 

-0.019(0.020)   -0.017 

(0.020) 

 

Constant 0.018 

(0.062) 

0.045 

(0.028)* 

0.036 

(0.057) 

0.045 

(0.028) 

0.056 

(0.061) 

 

R square 0.542 0.542 0.538 0.538 0.529 

 

F statistic 40.90 

(0.000) 

56.44 

(0.000) 

41.29 

(0.000) 

56.58 

(0.000) 

43.87 

(0.000) 

      

Durbin-Watson statistic 1.693 1.689 1.696 1.693 1.693 

 

number of observation 168     
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economic growth. The Durbin-Watson statistic (around 1.69) shows that there is no problem 

of serial correlation in the analysis of time series data.
37

 

The results from Table 4.1, referring to the market size of the stock market, are consistent 

with the result from Atje and Jovanovic (1993). It seems that the flows of capital into the 

stock market can increase investors’ return to capital and thus exogenously improve 

economic growth. My results are consistent with the results from Solow (1956) that gross 

domestic investment has positive effect on economic growth by increasing productivity. 

 

Similar with the study of Atje and Jovanovic (1993), I cannot find a similar effect of bank 

domestic credit, and it may be due to domestic credit is being endogenous in the augmented 

Solow model. On the one hand financial system may influence investment choice, 

technological innovation and long-run economic growth. On the other hand growth may also 

operate financial system (Levine, 2005). 

 

The insignificant of proxy of technology and labour growth may be due to the fact that the 

transition economies process high unemployment in the post-communist economies. Little 

fluctuations in the labour force of the CEE countries during the transition period would have 

only little influence on economic growth. The insignificance of trades openness in the results 

in Table 4.2 could be due to trading of CEE countries is correlated with other variables 

affecting economic growth in the augmented Solow model. Trade openness may induce 

technology knowledge and encourage investment projects, see Grossman and Helpman 

(1991), thus increase economic growth. The insignificance of spending on education in the 

results in Table 4.2 could be due to different settings of variables. The other previous studies 

have estimated the school enrolment rate as a measure of human capital, see Mankiw, Romer 

and Weil (1992); Atje and Jovanovic (1993), however I use spending on education, which 

may has only little effects on a short-time economic growth. The insignificance of EU 

                                                      

37
 If the Durbin-Watson statistic is over 2.0, then there is problem of serial correlation in the analysis of time 

series data. 
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membership could be due to the fact that CEE countries still have not been so attractive to the 

high income countries that have developed large and modern financial markets. 

 

Based on the augmented models from Atje and Jovanovic (1993), my study examines the 

reverse causality between the stock market and economic growth, and show that the size of 

the stock market affects the economic growth in 14 Central and Eastern European countries 

for the period 1998-2009. I found that the size of the stock market and gross domestic 

investment both cause economic growth among CEE countries. 

 

I found similar coefficient of the stock market (measured as market capitalization, in terms of 

the total value of tradable share, which is 0.007) with results from the previous research 

(Rousseau and Wachtel, 2000; Atje and Jovanovic, 1993). By comparing with other studies 

using market capitalization as a measure of the stock market, Rousseau and Wachtel (2000), 

Atje and Jovanovic (1993) respectively show that the coefficient of the stock market is 

around 0.007, and around 0.009.
38

 However Choong, Baharumshah, Yusop and Habibullah 

(2010) show that the stock market is less important
39

 to the economic growth when they test 

51 developing and developed countries during the time from 1988 to 2002. It might due to 

the different setting of model or country.
40

 The stock market might affect more on economic 

growth in a common region, because it might be easier for the investors investing or 

understanding a close financial market and thus affecting economic growth of their neighbor 

countries. 

 

I estimated the coefficient of investment (around 0.26) which is inconsistent with results from 

other studies (Choong, Baharumshah, Yusop and Habibullah, 2010; Atje and Jovanovic, 1993; 

Mankiw, Romer and Weil, 1992). The investment is less important in CEE countries by 

                                                      

38
 Rousseau and Wachtel (2000) test 47 developing and developed countries during the time from 1980 to 1995. 

Atje and Jovanovic (1993) test both developing and developed countries but during the time from 1960 to 1985. 
39

 The coefficient of the stock market is only 0.0012. 
40

 In the study from Choong, Baharumshah, Yusop and Habibullah (2010), they test the model based on 

classical Solow model, which is without human capita. 
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comparing my results with the results from Atje and Jovanovic (1993) and Mankiw, Romer 

and Weil (1992).  

 

However, there is no clear indication from my results on how the proxy of technology and 

labor force growth, spending on education, domestic credit, trading, and membership of EU 

affect the economic growth. It may be due to different settings of variables or the 

endogeneity of variables as briefly discussed before. 

 

CEE countries have had a significant economic and political transformation by moving from 

state controlled to relatively free-market system. The initial efforts of transformation to 

market economies might emphasize on enhance the influence of the EU membership later on. 

In order to make the participation of EU to effectively affect economic growth, there is a 

need for substantial reforms in order to restructure liberalizing market and deregulating 

sufficiently their financial systems.  

 

To strengthen and restructure the economies and to improve supervision of financial 

institution can yield a competitive structure
41

 (Yildirim and Philippatos, 2003). Such 

competitive conditions might attract large European financial institutions to extend 

cross-border operations and make capital markets in CEE countries profitable. Moreover, 

new competitive conditions might attract both privatization and foreign participation.  

 

In order to improve the modernization of institutions and avoid financial distress from 

competitive situation, one of the solutions is to establish entry policy with carefully 

supervision for both domestic and foreign participation. Because this kind of entry policy will 

introduce modern institutional practices, service and innovation, and gain maximum profits 

from best-practices of sound financial institutions. It will also increase the competitiveness 

and efficiency in their domestic capital market. 

 

                                                      

41
 A structure can compete with other European countries, such as on modernization of financial system. 
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This paper has showed that the relation between the stock market and economic growth are 

ambiguous and sensitive to the setting of countries and measurement of the stock market. 

Moreover, results might be sensitive to what control variables are included.  

 

In this paper, I use one control variable (trade openness). However, in further studies, other 

control variables could be included into the model. Economic growth may also depend on 

taxation, government consumption, rule of law, macro stability and so on (Barro, 1991). The 

foreign direct investment might also affect economic growth by enhancing the globalization 

process
42

 when the economy of CEE countries is moving from a state controlled to relatively 

free-market system. 

 

                                                      

42
 The globalization process is including boosting productivity, encourage employment, stimulate innovation 

and technology transfer, and to enhance economic growth (Kornecki, 2008). 
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Table A List of 14 CEE countries and year of join EU 

Resources: Europa.eu 

 

Table B Summary of the study's variables 

 Notes: all the variables are available from the World Bank database. Y is the GDP per capita at the 

purchasing-power parity rate (PPP adjusted). The growth rate of GDP is growth rate of GDP per capita with PPP 

adjusted. Value Traded is the total value as percentage of GDP. Market Capitalization is market capitalization of 

listed companies as a percentage of GDP. Turnover ratio is value traded divided by average market capitalization. 

Trade openness is sum of import and exports of goods and services divided by GDP. Investment is gross 

domestic investment divided by GDP. The proxy of technology and labor force growth is the sum of growth of 

labor force, growth of technology and depreciation. The domestic credit is presented by the domestic credit 

provided by the banking sector as a percentage of GDP

List of countries Membership of EU 

(If yes, Year?) 

List of countries Membership of EU 

(If yes, Year?) 

Bulgaria Yes, 2007 Moldova No 

 

Croatia No Poland Yes, 2004 

 

Czech Republic Yes, 2004 Romania Yes, 2007 

 

Estonia Yes, 2004 Russia No 

 

Hungary Yes, 2004 Slovak Republic Yes, 2004 

 

Latvia Yes, 2004 Slovenia Yes, 2004 

 

Lithuania Yes, 2004 Ukraine No 

Variable Description Unit 

Growth (Y) GDP at the purchasing-power parity rate Per capita, PPP adjusted 

 

Growth (gy) Growth rate of GDP Per capita, annual growth rate 

 

Market Capitalization (MC) The share price times the number of shares percentage of GDP 

 

Traded Value (VT) Total value of shares traded percentage of GDP 

 

Turnover Ratio (TR) Total value of shares traded divided by the 

average market capitalization 

percentage of average market 

capitalization 

  

Trade openness The sum of imports and exports of services 

and goods 

percentage of GDP 

 

 

Investment (INVEST) Gross domestic investment percentage of GDP 

 

Proxy of technology and labor 

force growth 

Sum of growth of labor force, growth of 

technology and depreciation 

Percentage of growth rate 

 

 

Spending On Education (SH) Spending on consists of current and capital 

public expenditure on education, scientific 

institutions 

percentage of GDP 

 

 

 

Domestic credit Domestic credit provided by the banking 

sector as percentage of GDP 

percentage of GDP 

 



  

Table C Levin-Lin-Chu unit-root test for variables for 14 CEE countries from 1998 to 2009 

Notes: ln gives the value that is the logarithm value of variables. Integrated orders show the lag of ADF 

regression. ADF statistic is adjusted t-statistic of ADF regression. P-value shows the significance level of 

rejecting null hypothesis. Null hypothesis is that panel contain unit root. Number of panel is 14 and number of 

period is 12. 

 

Table D Tolerance and variance inflation factor 

Note: ln is giving logarithm value of variable. The value of dlninvest is the integrated value of investment with 

first order of lag. This is according to the results of ADF regression in Table C. VIF is variance inflation factor, 

and 1/VIF is the tolerance. 

Variables Integrated 

Orders 

ADF 

statistic 

P value Augmented 

Lag numbers 

Stationary 

Variable 

growth rate of GDP 4 -33.108 0.000  d.d.d.d.GDO 

growth 

 

ln market 

capitalization 

0 -330 0.000  ln MC 

 

 

value traded 0 -4.447 0.000  VT 

 

ln turnover ratio 0 -33.039 0.000  ln TR 

 

domestic credit 4 -780 0.000  d.d.d.d.domestic 

credit 

 

ln labor force 0 -6.555 0.000  ln labor force 

 

Trade 1 -3.687 0.000  d.Trade 

 

ln adjusted GDP 0 -5.169 0.000 1 d.ln PPP GDP 

 

Investment 1 -3.298 0.001  d.Investment 

 

ln investment 0 -2.985 0.001 1 d.ln Investment 

 

ln spending on 

education 

0 -3.108 0.001  ln human capital 

 

 

ln trade 0 -3.29 0.001  ln.Trade 

 

ln domestic credit 0 -1.868 0.031 1 d.ln.Domestic 

credit 

Variable VIF 1/VIF 

Lntrade 1.16 0.865 

 

lnSH 1.14 0.879 

 

Lnmc 1.04 0.956 

 

Dlninvest 1.04 0.960 

 

lnlabor force 1.06 0.947 

 

mean VIF 1.08  



  

Figure A to Figure C show the relationship 

between the stock market (market 

capitalization, value traded and turnover ratio) 

and growth rate of GDP in 14 CEE countries 

during the time from 1998 to 2009. Figure D to 

Figure F show the relationship between the 

stock market and adjusted GDP in 14 CEE 

countries during the time from 1998 to 2009. 

Figure A market capitalization and growth 

rate of GDP  

 

Figure B value traded and growth rate of 

GDP 

 

Figure C turnover ratio and growth rate of 

GDP  

 

Figure D market capitalization and adjusted 

GDP 

 

Figure E the value traded and adjusted 

GDP  

 

Figure F turnover ratio and adjusted GDP  
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Figure G Testing Normality of Residuals  

 

Note: residuals of regression are given according to 

the model from first column in Table 5.1  

 

Figure H Scatter plot for the proxy of labor 

force, and economic growth residuals 

(standardized) 
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Figure I Scatter plot for market size and 

economic growth residuals (standardized) 
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Figure J Scatter plot for spending on 

education and economic growth residuals 

(standardized)  
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Figure K Scatter plot for investment and 

economic growth residuals (standardized) 
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