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ABSTRACT 

The relationship between financial development and economic growth has for a long period 

been a predominant area of both theoretical and empirical economic research. Although it is 

generally agreed that there exist a positive relationship between financial development and 

economic growth, the direction of causality is still a puzzle. The purpose of this study is to 

investigate the causal relationship between financial development and economic growth in 

South Africa for the period of 1963 to 2008. Using a VAR and VECM model, the empirical 

findings suggest the existence of bi-direction causality between economic growth and 

financial development in South Africa. This study suggests policy reforms that will mutually 

enhance the performance of both the financial sector and economic growth. 
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1. INTRODUCTION 

The important role played by financial development in economic growth is traceable to the 

work of Schumpeter (1911), which postulates that, financial development leads to economic 

growth through increased productivity. Productivity is increased by inducing improvements in 

the mobilization of savings (which in turn increases capital accumulation), identification and 

evaluation of profitable investments, risk pooling and the monitoring and controlling of 

managers. While King and Levine (1993) found empirical evidence to support this argument, 

Robinson (1952) presented a controversial opinion. According to him, financial development 

follows economic growth. That is, the development of the financial sector is an outcome of 

increasing demand for financial services created by the emerging economy. 

The works of Schumpeter (1911) and Robinson (1952) awakened an interest in the 

relationship between financial development and economic growth. Thereafter, the topic has 

received much attention in both theoretical and empirical literature. Patrick (1966) was one of 

the early researchers who contributed to this literature by theoretically assessing the viability 

of the nexus on developing countries. His findings detected the existence of bi-directional 

causality between financial development and economic growth. Meaning that, the two sectors 

complement each other. 

The above discussion shows that, in spite of the agreed existing fundamental link between 

financial developments and economic growth, researchers have not reached a consensus 

regarding the direction of causality. Indeed, the direction of causality is still a puzzle, which 

calls for more research resulting in further evidence and clarification on a common direction 

of dependence, if any. Therefore, the purpose of this study is to provide further evidence on 

the linkage between financial development and growth in Africa. This will be achieved by 

empirically testing the direction of causality for the South African economy from 1963 to 

2008. 

South Africa has the leading financial system in Africa. The economy is more developed 

compared to other economies in Africa and its financial sector was reformed in 1990s (Jalil et 

al. 2010). Although many African countries undertook financial sector reform, the South 

African financial sector reform seems to be more successful as compared to other countries in 

Africa. Therefore, it is worthwhile to investigate whether the growth of the economy was 

driven by financial sector development or whether it is economic growth that led to the 

development of the financial system or if both depend on each other. 

This study differs from previous studies in South Africa such as Odhiambo (2007) and Jalil et 

al. (2010) in a number of ways; firstly, it uses more data points, ranging from 1963 to 2008. 

This is consistent with the work of Abu-Qarn and Abu-Bader (2008) who noted that, the 

relationship between financial development and growth could only be clearly captured when 

data used is sufficiently long enough. Furthermore, a large sample size will help reduce 

possible small sample biases. 

Secondly, when taking into consideration the ongoing debate over the appropriate measures of 

financial development, for instance Zingales (2003) proposed measures that capture the 

degree of accessibility of financial services, while Jung (1986) employed extended broad and 

narrow definitions of money (M1 and M3). This study utilizes five traditional measures of 

financial development in order to assess the various proxies for financial development and the 

possible impact the different proxies can have on the conclusions made regarding the 

relationship between financial development and economic growth.  
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Lastly, the empirical methods that will be adopted to address the question in this paper are the 

Vector Auto-regression approach (VAR) and its error corrected counterpart namely the 

Vector Error Correction Model (VECM). The VAR technique is chosen over other 

alternatives due to the fact that, it does not assume co-integration property of variables a 

priority when estimating the causality relationship (Toda and Philips, 1993; Luintel and Khan, 

1999; Eita and Jordaan, 2007). The VECM model will be used to test for Granger causality 

and it is another preferred analysis since it permits the investigation of both contemporaneous 

and long run causal relationship of co-integration variables (Green, 2008; Enders 2004; 

Granger, 1988) 

The organization of this paper is as follows: Chapter 2 discusses literature review both 

theoretical and empirical. Chapter 3 represents methodology, data and measurement of 

variables. The results of econometric analysis will be discussed in Chapter 4 and lastly, 

conclusion and suggestion for further research will be presented in Chapter 5. 

2. BACKGROUND AND LITERATURE REVIEW  

2.1 What is financial development? 

To create a better understanding of the topic, this section provides two definitions of financial 

development; one from the World Economic Forum of 2008 and from Levine (2004). 

The World Economic Forum (WEF) in its financial development report of 2008 defined 

financial development from two perspectives; (a) the inputs to and (b) the outputs of the 

financial sector. Accordingly, inputs are all factors that serve as a foundation for fostering 

effective financial intermediation. It further noted that, the state of financial development is 

achieved when there are enforceable laws and regulation, high supervision and availability of 

skilled human and physical capital. 

 

On the other hand, the outputs include; financial deepening and accessibility. Financial 

deepening is the overall size of the financial sector. Thus, a more developed financial sector 

should be well deepened. A larger financial sector is likely to benefit from economies of scale 

and be more capable of hedging risk. This leads to a greater chance of expanding the levels of 

savings and investment. Financial accessibility refers to the introduction of new financial 

instruments, tools and the ease with which financial services can adequately be used by 

individuals, local and international enterprises of all sizes (WEF, 2008). 

 

In addition, Levine (2004 p.6) defines financial development as “the improvement in the 

production of ex ante information about possible investment, monitoring of investment and 

implementation of corporate governance, trading, diversification and monitoring of risk, 

mobilization and pooling of savings, and exchange of goods and services.” 

 

2.2 Overview of the South African Financial Sector 

South Africa is considered to be one of the most developed countries in Africa, with a GDP 

per capita of 7280 USD as of December 2010 (World Data Bank, 2012). The country has a 

sophisticated financial system and sustainable economic growth compared to other African 

countries. Reported in the national treasury policy document of 2011, the financial sector is 

among the leading sectors in South African economy with 10.5 percentage share of total GDP 

and 9.1 percent annual growth rate by the year 2010. The country’s financial development 
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achievements were initiated by well-developed regulatory and legal frameworks together with 

sound supervision and good physical infrastructure. As reported by the World Economic 

Forum (2010) for the financial development index 2010, South Africa’s financial sector rank 

31
st
 out of 57 of world’s leading capital markets and financial systems. The sector comprises 

of among others the South African Reserve Bank (which has the mandatory role of managing 

South Africa’s banking system), insurance, mortgage lending, merchandise, commercial 

banking, retail banking and investment (South Africa Reserve Bank, 2011).  

 

The South African financial system is highly dominated by the banking sector, but as noted 

by Odhiambo (2007), the banking assets market share is unevenly distributed. More than 70% 

of total share is in the hands of only 4 banks. According to South Africa reserve bank (2011), 

there are twelve registered banks, which are locally controlled. There are six foreign 

registered banks and two registered mutual banks. For the non banking financial sector, South 

Africa has very active insurance companies with more than 160 long term and short term 

registered insurance companies together with a robust pension system that incorporates more 

than 50% of formal employees (South Africa Reserve Bank, 2011). 

 

The Johannesburg Stock Exchange which was established 1887, is well developed and 

recognized as a world-class stock exchange. With over 120 years of operational experience as 

a trading place for financial instruments. In 2005 the Johannesburg Stock exchange was 

ranked the 18
th

 largest stock exchange market in the world by market capitalization 

(Odhiambo, 2007). 

 

Figure 1 shows the trend of indicators of financial development along with economic growth 

for South Africa for the period of 1965-2008. Where M3 is the ratio of extended broad money 

to GDP, PRV represent domestic credit to private sector, DS is gross domestic savings as a 

percentage of GDP, BAN is domestic credit provided by banking sector as percentage of GDP 

and M1 is the ratio of narrow money to GDP, while Y100 stands for real income per capita in 

100s. Examining this figure one could conclude that there exists a relationship between 

financial development and economic growth in South Africa. As it can be observed from the 

graph, after the financial sector reform in 1990s, the country recorded a large increase in GDP 

per capita. Ceteris paribus, it could be assumed that, the leap in GDP is as a result of a well 

functioning financial sector attributed by the reform of that period and this can be explained 

by causality analysis. 
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Figure 1: Trends of Indicators of Financial Development and Economic Growth   

Source: South Africa Reserve Bank and World Data Bank. NB.GDP per capita (100) 

 

2.3 Theoretical Framework 

2.3.1 Endogenous Growth Model 

Economic growth occurs when there is a positive change of a country’s capacity of producing 

goods and services over a period of time (Case and Fair, 2002). Looking at the available 

literature on various growth models (such as, classical, neo-classical and endogenous) the 

components of financial system (includes savings and capital accumulation) have directly 

been linked to factors that contribute to economic growth.  

In this paper, a simple version of AK endogenous growth model presented by McGrattan 

(1998) is chosen to give an insight to the existing link between economic growth and a well 

functioning financial sector. The AK growth model, unlike other growth models, is based on 

the assumption of constant returns to capital. This means that, any percentage change in 

capital stock will bring about the same percentage change in output. According to Barro and 

Sala (1995), the tendency of constant return to capital, makes the model a preferred choice in 

explaining factors that determine the long run growth rate of income per capita. 

 

Given a simple version of AK growth model as explained by McGrattan (1998), firms are 

assumed to face a linear production function given by:  kfAkyt   Where y is per capita 

income, A is technology, (f'(k)) represents the marginal product of capital and k is per capita 

human and physical capital stock. The production function is assumed to experience constant 

returns that is; f''(k) is equal to zero. However, output is assumed to either be consumed or 

invested; ttt Akic  . The next period capital accumulation is given by the summation of per 
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capita capital stock adjusted for depreciation and investment from the previous period;   

  ikIk tt  1  

 

When trying to show a clear link between financial sector and economic growth, McGrattan 

(1998), assumed a situation whereby, technology and population stays constant over time. In 

such a situation the production function will be given by; tt ky   (output equals capital stock). 

 

Given the assumption of no diminishing return to capital stock, any increase in capital 

accumulation initiated by the financial sector will bring about the same increase in total 

output. In that sense the AK model assumes that, output and capital grows at the same 

constant rate.   

The growth rate of capital per capita stock, which equals the growth rate of output per capita, 

is attained by calculating the change in capital stock;  
t
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1   , where 

1ty is growth rate at period  t+1. 

 

The equation above shows that, the marginal product of capital and the investment output 

ratio are the elements accountable for any adjustment in economic growth. Therefore, from 

the AK model, it can be observed that, a well functioning financial sector can foster economic 

growth through its influence on marginal product of capital and investment i.e. increase the 

amount of savings channeled to investment and improvements in credit allocation. 

2.3.2 The Link between Economic Growth and Financial Development 

The possible link between the financial sector and real sector is largely discussed in both 

traditional and current theoretical literature. When explaining the traditional literature, Gertler 

(1988) argues that, the interest of examining the possible linkage has not recently emerged but 

started during the great depression of 1930. During which there was a mutual breakdown of 

the financial and the real sector. This in turn motivated economists to investigate the possible 

relationship between the two and assume that the negative growth in the real sector might be 

as a result of the collapse of financial sector (Gertler, 1988). 

Fisher’s debt deflation, explaining the factors that led to the great depression of 1930 was one 

of the theories presented by Gertler (1988). According to the theory, the great depression was 

an outcome of unmanageable excessive leverage borrowing at a time when the economy was 

facing deflation. Thus, due to fall in net worth caused by deflation, borrowers had to cut down 

on current expenditure. This in turn led to a negative effect on performance of the overall 

business sector and hence a decrease in total productivity and further regress of the economy. 

While, Keynesian’s theory of investment showed that, the source of the Great Depression was 

mainly due to the collapse of the confidence between borrowers and lenders that slowed down 

the whole process of channeling funds from savers to investors, the monetarists emphasized 

the effect that money supply and demand have on real interest rates. They argued that, the 

sharp decrease of money supply was the main cause of the collapse of the economy (Gerlter, 

1988). 
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As illustrated in the figure below, the recent literature discusses the possible link between 

financial development and economic growth by elaborating some channels through which a 

well functioning financial sector can foster economic growth (Levine, 2004).                                                          

                                                           FUNCTIONS 

 

Financial sectorF 

 

                    

 

 

 

Figure 2.  Fundamental Functions of Financial Sector through which Improvement in Savings and Investment can be realized 

Source Kessy (2008) and Levine (2004). 

According to Levine (2004), development in the financial sector is attained when there is an 

improvement in the performance of the above-mentioned functions. A well-functioning 

financial system is adequate for eliminating constraints faced by economic players and thus 

improving capital accumulation necessary for long run economic growth.  

Levine (2004) argued that, the costly early steps undertaken before any investment decision 

(such as the high information cost associated with research on market conditions or evaluation 

of managers and firms) would serve as a constraint for individual savers. Hence this may 

prevent capital from flowing towards its most profitable use. Therefore a well-developed 

financial sector that effectively performs the above functions would cut down information 

costs. Financial sector could enhance technological innovation and select entrepreneurs with 

the best investment ideas, thereby, improving resource allocation and fostering productivity. 

The arrangements on active monitoring and sound corporate governance by financial 

intermediates improve the degree to which providers of capital are able to effectively monitor 

and influence capital use. This raises savers confidence in funding more investment projects 

leading to an increase in productivity (Levine, 2004). 

Levine (2004) also emphases the ability of financial markets to pool, hedge and trade risks 

associated with projects, firms and countries. By this, risk-averse savers are induced to shift 

from funding low return investment to more risky high return investment, altering the 

allocation of capital and productivity. 

As demonstrated in Figure 3 below, Levine (1997) also examined in details the controversial 

argument presented earlier by Robinson (1952) regarding the subject in question. According 

to Robinson (1952) financial development simply follows economic growth, thus the 

emphasis should be put more on the development of other sectors of the economy that employ 

a large proportion of the population. The outcome of this will be the creations of more 

demand for financial services, which will in turn enhance the growth of the financial system, 

as the sector will automatically adjust its supply to accommodate the extra demand (Levine, 

1997).  
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Development of other sectors                                                                                                                                              
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Figure 3. The effect of Economic growth on financial development. Source Patrick (1966) and Levine (1997) 

From the theoretical literature it can be summarized that, the discussions on the findings have 

rotated around three major views, supply-lending, demand-lending and bi-directional. Supply-

lending states that, the development of financial sector is a necessary condition for economic 

growth. This view originates from Schumpeter (1911). Among the supporters of this view is 

infamous paper of King and Levine (1993). 

The second hypothesis argued that, the growth of real sector leads to development of financial 

sector. That is causality flows from real sector to financial system. The followers of   demand 

lending view among others are Kar and Pentecost (2000).  

Besides these two hypotheses, Patrick (1966) also showed that, given the level of economic 

development, there is bi-direction causality between economic growth and financial 

development. Greenwood and Jovanovich (1990) support this view by arguing that economic 

growth provides necessary means for development in financial sector and the financial sector 

in turns foster growth by allowing more savings and investment. 

2.4. Empirical Review 

Having discussed the theoretical literature on the linkage between financial development and 

economic growth, in this section, we will present selected empirical studies on this topic. Our 

aim is to see whether or not the empirical findings are consistence with theoretical framework. 

This literature review is divided into two parts: International and African studies.   

International Studies 

One of the latest empirical works is a study by Demirhan et al. (2011) on Turkey applying an 

Error Correction Model and Impulse Response Functions method. The causality test showed 

interdependence between the two sectors. 

Shan, Morris and Sun (2001) apply a Granger no causality test and Vector Auto-regression 

econometric methods to study the relation between financial development and economic 

growth for various countries. They find that different countries have different results. With the 

application of trade ratio, consumer price index, stock market price index and total factors 

productivity as proxies, the test revealed no linkage between financial development and 

growth in France and New Zealand. Bi-directional causality was detected in USA, UK, Japan, 

Denmark and Australia. For Italy, China and Canada the causality runs from economic growth 

to financial development.  
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Coporale et al. (2009) employed dynamic panel model on a dataset from 1994 – 2007 to test 

the causality for Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and Slovenia, with 

the use of credit to the private sector and interest rate margin as proxies for financial 

development. They detected a causality running from financial development to economic 

growth. 

Similarly, Jalil and Ma (2008) expanded the literature by comparing financial reform and its 

impact on economic growth for China and Pakistan. Using time series data ranging from 1960 

to 2005 together with broad money (M2) as percentage of GDP, domestic credit provided by 

the banking sector, deposit liabilities to GDP and currency in circulation as proxies for 

financial development. Their study revealed that the relationship between financial 

development and growth exists only in Pakistan. Hooitan et al. (2007) tested the hypothesis 

on South Korea, Singapore and Thailand and the regression results indicated financial 

deepening leads to growth. 

Africa Studies 

There is also remarkable number of empirical studies done in Africa. Among others is the 

study done by Abu-Qarn and Abu-Bader (2008) using time series data from 1960 to 2004 for 

five Middle East and North African countries. The results indicated a weak long run 

relationship running from economic growth to financial development. Another survey by Kar 

et al. (2010) was recently done for the same region using a different econometric approach of 

Panel Causality testing and data from 1980-2007. The findings confirmed a positive 

relationship between financial sector development and economic growth although the 

direction of causality was not clearly captured. 

Hassan and Suk-Yu (2007) used the ratio of general government final consumption 

expenditure to GDP and ratio of trade to GPD as proxies of economic growth to test the 

relationship between financial development and economic growth hypothesis over the period 

of 1960 to 2005 in Morocco. The study recommended further adoption of policies that 

reforms the financial sector. 

In Kenya, the nexus was re-examined by Rufael (2009) using four proxies of financial 

development. The Granger causality test observed a causal relationship running from financial 

development to growth, whilst a former study in Kenya performed by Odhiambo (2007) 

indicated unidirectional causality, running from economic growth to financial development. 

In 2005 Odhiambo investigated the validity of the hypothesis for Tanzania by employing the 

ratio of currency to narrow definition of money, bank claim on the private sector to GDP and 

the ratio of broad money to GDP as proxies of financial development. His results confirmed 

the existence of bidirectional causality between economic growth and financial development. 

A controversial result of a negative relationship between the economic growth and financial 

development was found by Akinboade (2000) after investigating the rationale using a narrow 

and broad definition of money as proxies of financial development in the same country. 

Dushimumukiza (2010) investigated the direction of causality between economic growth and 

financial development for Rwanda in the period of 1964 – 2005. He concluded that there is 

both long run and short run relationship between financial sector and real growth, and argued 

that causality flows from development of the financial sector to economic growth.  
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Using a data range from 1975 to 2005, the test identified the existence of bi-direction 

causality. Akinlo and Egbetunde (2010) performed a study on the same region and suggested 

that the supply lending hypothesis is supported by the Central African Republic, the Congo 

Republic, Gabon and Nigeria and that the demand following hypothesis is evident in Zambia. 

Nevertheless bi-directional causality between financial development and growth was found in 

Kenya, Chad, South Africa, Sierra Leon and Swaziland. A long run stable relationship with 

causality running from financial development to economic growth was detected in Botswana 

for the time range between 1977 and 2006 by Eita & Jordaan (2007).   

 

Ghirmay (2004) recommends more appropriate policy reform for financial development. The 

author came to this conclusion after using a time series approach to investigate the causal 

relationship between financial development and economic growth for Ghana, Kenya, Malawi, 

Mauritius, Nigeria, Rwanda, South Africa, Tanzania, Togo and Zambia. Overall, the test 

supports the financial-led development hypothesis. 

 

For South Africa, Odhiambo (2010) applies an ARDL –Bound test to investigate the nexus, 

using M2 to GDP, ratio of private sector credit to GDP and liquid liabilities to GDP as proxies 

for financial development. Odhiambo findings support the existence of a one way causality 

running from economic growth to financial development. Whereas, the same empirical 

method was applied by Jalil, Wahid and Shahbaz (2010) to test the hypothesis and found a 

positive impact of financial development proxies on growth. 

From the above discussed literature review, it is observed that, the link between financial 

sector and economic growth does exist in both developed and developing countries. Although 

the overall results clearly indicate that, the direction of causality remains an issue of 

discussion. Examining the literature, we do observe that the demand lending hypothesis is 

predominant in countries with a more developed financial sector while in developing 

countries supply lending is predominant. 

Furthermore the literature also shows that the results concerning the direction of causality also 

depend on the selected proxies of financial development. Therefore, this study uses more 

alternative proxies for reliable results and compares the results for each proxy. 

 

3. METHODS 

3.1 Methodology 

This paper applies a time series approach for investigating the causal relationship between 

financial development and economic growth. The regression model employed to show such a 

relationship is given in the following form;      

tttt Cfy   lnlnln 10    (i)
 

tttt Cyf   lnlnln 10      (ii)
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Where tyln  is the natural log of real GDP per capita which is the measure of economic 

growth, tfln  represent natural log of indicators of financial development, tcln   represents 

the control variables and t  is the residual. 

The econometric technique that will be applied to investigate the direction of causality is as 

follows; this paper will first employ unit root tests to check whether data series have a 

common trend and to identify the order of integration, i.e. whether any variable are co-

integrated, the next procedure will be to test for long run relationship between financial 

development and economic growth using Johansen maximum likelihood test and third, 

depending on the co-integration test results, Vector Auto-regression or Vector Error 

Correction regression model will be used to test for Granger causality. Lastly, impulse 

response functions will be used to understand the dynamic inter-relationship between the 

variables. 

3.1.1 The Unit root and Co-integration Tests 

Before choosing the suitable econometric model for examining the causal relationship 

between growth and financial development, there is a need to first identify the integration 

order and stationary characteristic of the time series variables. In the literature, it is argued 

that non-stationary time series data is a prerequisite condition for determining co-integration 

property between sequences (Enders, 2004).  For investigating the presence of unit root, the 

paper employs, Augmented Dickey Fuller (ADF) Tests, which consist of a set of 3 regression 

equations; 
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Whereby; 0a  is the drift or the intercept ta2  is the linear time trend and n is the lag length. To 

determine whether to accept or reject the null hypothesis 0  , the t-statistic is compared 

with ADF three statistic values ,  and  for equation (i), (ii) and (iii) respectively. 

According to Enders (2004), the hypotheses can also be jointly tested 

as 00  a , 020  aa , 02  a , using the F statistic 1 , 2 and 3 , if the null 

hypothesis cannot be rejected then the variable contains a unit root.  

 

In spite of the fact that, ADF has successfully been used in various number of empirical 

studies, such as Hooitan et al (2007) and Akinlo and Egbetunde (2010), ADF has been 

criticized for its tendency to fail to accurately detect the presence or absence of unit root in 

time series data in the presents of structural breaks (Enders, 2004). After the unit root and 

first order differencing tests, if the variables are found to be non-stationary and integrated of 

the same order, say integrated I(1), the next procedure is to test for co-integration. That is to 

investigate if there is a long run equilibrium relationship between variables. 
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As highlighted from the introduction chapter, this paper employs Johansen approach to test 

for co-integration vectors. The test is chosen over other alternatives such as Engle-Granger 

test, due to the ability to detect more than one co-integrating vector. 

 

3.1.2 Vector Auto-regression 

Vector Auto-regression (VAR) framework has proven to be one of the most reliable 

frameworks when estimating joint dynamics and interdependence of macroeconomic and 

financial multivariable time series (Engle and Yoo, 1987). This is due to the fact that, VAR 

models are not bounded by any theoretical input. This makes it a perfect fit for estimating 

studies with uncertainty regarding the choice of independent and dependent variables. In VAR 

analysis, all variables are treated as endogenous and their past and present information are 

allowed to affect each other (Green, 2008). 

One can define VAR as a system of simultaneous equations, where by each equation explains 

the dynamics of one variable as a function of its own past information as well as the past 

information of all the variables in the system (Enders, 2004). Consider a simple example of 

VAR (2) process ; i.e. growth (g) and financial development (f), the standard VAR(2) is given 

by; 
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Whereby tC is a vector of control variables, 
ty and 

tf
 are zero mean white noise which are 

assumed be uncorrelated. From the equations above it can be observed that the variables are 

permitted to influence one another, for instance 
1

12  is the effect of a unit change in 1tf on ty ,  
2

12  is the effect of a unit change of 2tf on  ty  , the same applies to the second equation.  

To incorporate multivariable time series data, the VAR model can be extended to a more 

general and standard form by inclusion of more variables and lags for every variable in the 

equations to take n form as given below ;  

ttit

n

i

it CZKKZ  




1

0  

Where, i is the lag (which is determined by the model), Z represent a vector of endogenous 

variable, C is a vector of control variables and t is the error term. Although VAR approach 

has become common and proven to be efficient in defining the direction of causality, the 

model is not free of criticisms. It is criticized for its unrestricted nature that allows the system 

to incorporate so many parameters accompanied by no underlining theoretical guidelines that 

would justify the accuracy of its outcomes. This complicates the interpretation of the results. 

To overcome the drawbacks, this paper will employ the dynamic properties of VAR using 

Granger Causality test.  



12 

 

3.1.3 Granger causality test  

When explaining the relationship between econometric models, Granger (1969), defined 

causality by considering a simple case of two variables; in terms of variables in this study, the 

two variables will be defined as: financial development and economic growth. 

According to Granger (1969), financial development is said to Granger cause economic 

growth, if growth can be better predicted by using past information of financial development 

than predicted using only its own past information. The same case applies when growth is 

said to Granger cause financial development. 

To give more clear explanation of causality, Granger (1969) presented a model of two 

variables given by; 
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Whereby; ty  is a measure of growth and tf  represents financial development proxies, 
t

 and 

t
  are uncorrelated time series error terms, tC  is the control variables, and n is the lag 

length. The null hypotheses are; 0H = i =0 (financial development does not Granger cause 

growth) and 0H = i  = 0 (growth does not cause Granger financial development)  

If one hypothesis is rejected then one variable Granger causes the other and it can be 

concluded that, there is unidirectional causality. If both are rejected then, the two variables 

Granger cause each other, that is bi-directional causality, and if all the hypotheses are 

accepted, it implies, there is no causal relationship between the variables. 

3.1.4 Vector Error Correction Model 

If variables are integrated of the same order and contain a long run equilibrium relationship, 

the traditional Granger tests, may detect causality when in actual manner there is no causality 

or sometimes the tests fails to detect the present of causality relationship between non 

stationary series. This is due to the fact that traditional Granger causality test gives more 

accurate results when variables are stationary. Therefore using traditional tests on non- 

stationary variables, the series will have to be transformed into stationary form by 

differencing. But when transforming the series, some of the important lag information will be 

eliminated from the original series, and this may lead to misspecification and hence the 

possibility of presenting incorrect results (Granger, 1988; Odhiambo, 2004; Demirhan et al 

2011). 

Since most of macroeconomic time series data are non-stationary, as suggested by Granger 

(1988), to deal with the situation, the Granger causality test should be applied in a form of 

Vector Error Correction Model (VECM). For the purpose of including the long run 

information that would have been eliminated by the differencing procedure and testing for 

short run causality. For instance in the case of growth and financial development Vector 

Correction Model is given as; 
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Whereby, 1 and 2  are speed of adjustment coefficients, and reflects the pace of adjustment 

towards the long run equilibrium.   represents the first difference, and 1tZ is the lag error 

correction term obtained from co-integration series, which shows a short run deviation from 

the long run equilibrium in the previous period (Enders, 2004; Demirhan et al., 2011). 

If 1tZ  and 12 take values that are not significantly different from zero, then one can say that 

financial development does not Granger cause growth, likewise if 21  and 1tZ equals to zero, 

it indicates that growth does not Granger cause financial development. It should be noted that 

for two variables to be co-integrated, the speed of adjustment coefficients are expected not to 

be equal to zero. In any situation that the coefficients are zero, then the granger causality test 

will be estimated under first difference of Vector Auto-regression model (Enders, 2004). 

3.2 Data and Measurements of Variables 

It is evident from the literature that, one of the most critical matters when investigating the 

relationship between financial development and economic growth is how to attain reasonable 

measures of financial development. As pointed out by Zingales (2003) most of the used 

proxies are uncertain and may give misleading results. Since the objective of the paper is to 

investigate the linkage between financial development and economic growth, the measures 

employed are mainly aimed at capturing the output efficiency of the financial sector i.e. the 

channels through which improvement in economic growth can be realized. 

 

Therefore, the measures adopted in this paper are traditional measures of financial 

development that includes; ratio of extended broad money to GDP (M3) which measures the 

overall size of the financial sector (depth); Domestic credit to private sector (PRV) and gross 

domestic savings (DS) as a percentage of GDP, both measures financial intermediation; 

Domestic credit provided by the banking sector as percentage of GDP (BAN), this is to 

differentiate credit provided by banks from credit provided by the central bank. Since 

commercial banks have greater chance of allocating credit to its best use (King and Levine, 

1993); and ratio of narrow money to GDP (M1), which measures the financial sector 

sophistication. 

 

Even though the financial development indicators above are empirically proven to be the most 

used and reliable measures of financial development, just like all other measures of financial 

development they are not free from criticisms. They are generally criticized on the ground that 

they don’t provide information on accessibility, efficiency and quality of services provided by 

banking system (Zingales, 2003). The ratios of M3, DS, PRV and BAN are expected to 

increase when there is an improvement in the financial sector while M1 is expected to 

decrease indicating improvement in using banking deposits and reduction of excessive use of 

currency. Economic growth in this study will be measured by real GDP per capita.  
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The South African economy depends on many other factors rather than financial development 

alone, taking that into consideration, this paper includes non-financial factors in the regression 

as control variables. Since it is argued that, exclusion of other variables that may have big 

influence on growth or financial development, could create bias results (Akinlo and 

Egbetunde, 2010). The chosen variables include; three important elements of growth equation 

that captures the level of physical capital stock in the economy, the effectiveness of fiscal 

policy and the country’s total earning from export-import balance (i.e. investment, general 

government expenditure and trade) and two of the backbone sectors of South Africa’s 

economy (agriculture and mining). 

 

The study employs annul data from 1963 to 2008; the data series is obtained from South 

Africa Reserve Bank (SRB) and the World Databank (WDB). 
 

Table 1.Variables of financial development and economic growth  

Description of Indicators Variable Measured Source 

Y =  Real per capita GDP  Economic Performance SRB 

M3= Ratio of extended broad money to GDP Financial Deepening SRB 

PRV= Domestic credit to private sector % of GDP  Financial Intermediation WDB 

BAN = Domestic credit provided by banking sector as % 

of GDP 

The degree of commercial banks in credit 

allocation 

WDB 

M1 = Ratio of narrow money to GDP Financial Sophistication SRB 

DS = Gross domestic savings  % of GDP Financial Intermediation SRB 

GOV = General government expenditure  Fiscal Policy SRB 

TRADE = Trade as % of GDP Export and Import SRB 

GOLD = Net price of gold  Price of gold SRB 

INV = Gross fixed capital formation  Investments SRB 

AGRIC = Index of agriculture prices  Agriculture output WDB 
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4. RESULTS AND ANALYSIS 

For the purpose of choosing suitable VAR analysis for the study, the first step taken was to 

identify the stationary property and integration order of the variables in the series. All 

variables were transformed into logarithm and Augmented Dickey – Fuller tests was used to 

detect the presence of unit root. 

4.1 Unit root test 

Table: 2 Augmented Dickey Fuller  
Variable Test statistic Model specification Results 

None Trend Trend & intercept 

LnY Levels 0,6993 -2,19919 -2,1943 Non stationary  

 1
st
Difference -3,730*** -3,7998 -3,739* Stationary  I (1) 

LnPRV Levels 0,5015 0,8755 -3,904*** Non stationary 

 1
st
 Difference -9,993*** -9,9983*** -9,9516*** Stationary   I (1) 

LnM1 Levels 0,3453 -1,07779 -2,2182 Non stationary 

 1
st
 Difference -5,458*** -5,4185*** -5,20852*** Stationary  I (1) 

LnDS Levels -0,7303 -1,55165 -2,2803 Non stationary 

 1
st
 Difference -5,883*** -5,8435*** -5,79206*** Stationary    I (1) 

LnM3 Levels -1,07794 -2,0256 -2,8295 Non stationary 

 1
st
 Difference -7,977*** -7,87585** -7,7970*** Stationary    I (1) 

LnBAN Levels 0,5015 0,8755 -3,904*** Non stationary 

 1
st
 Difference -10,36*** -10,369*** -10,328*** Stationary    I (1) 

Note: ***,** and * significant levels, 1%,5% & 10% respectively. Critical Values: Levels, 1%, 5% & 10% is -2.618579, -1.948495 & -

1.612135 respectively. Trend: 3.592462, -2.931404 & -2.603944 for 1%, 5% & 10% respectively. 

For trend and intercept: 1%, 5% & 10% are -4.180911, -3.515523 & -3.188259. 

Annual data range from 1963 to 2008. 

 

As presented in Table 2, the null hypothesis of unit root in levels cannot be rejected for all the 

variables in all the 3 equations of ADF tests. Therefore it can be concluded that, all variables 

are non-stationary. However, when we apply the ADF tests on the 1
st
 difference of the 

variables, the null hypothesis was rejected, meaning that, after 1
st
 difference all variables 

attained a stationary characteristic and are integrated of order one I(1). 

 

 

 
 

 

 

 

 

 

 

 

 



16 

 

4.2. VAR Co-integration  

Table (3), JOHANSEN COINTEGRATION TEST RESULTS  

   Trace Statistic Maximum Eigen Value Statistic 

Null Alternative Test Statistic 0,05 Critical 

Value 

Null Alternative Test Statistic 0,05 Critical 

Value 

LnY and LnPRV     

r = 0 r ˃  0  39,3137 15.49471 r = 0 r = 1 34,1457 14.26460 

r ≤ 1 r˃ 1  5,16794  3.841466 r =  1 r = 2  5,167948  3.841466 

LnY and LnM1     

r = 0 r ˃  0  45,77025 15.49471 r = 0 r = 1 27,07503 14.26460 

r ≤ 1 r˃ 1 18,69521  3.841466 r =1 r = 2 18,69521  3.841466 

LnY and LnDS      

r = 0 r ˃  0  34.53627 28.79660 r = 0 r = 1 25.95299 14.26460 

r ≤ 1 r˃ 1  8.583275  9.049185 r = 1 r = 2  8.583275 3.841466 

LnY and LnM3     

r = 0 r ˃  0 44,48809  15.49471 r = 0 r = 1 31,7572 14.26460 

r ≤ 1 r˃ 1 12,73084  3.841466 r =1 r = 2 12,73084  3.841466 

LnY and LnBAN 

r = 0 r ˃  0  16.58892 15.49471 r = 0 r = 1  27.38487 14.26460 

r ≤ 1 r˃ 1 5.762884  3.841466 r =1 r = 2  5.762884  3.841466 

 

After confirming that all variables are non-stationary in levels and integrated of the same 

order, before testing for co-integration, the next step is to set the optimal lag length. This is to 

ensure that, all residuals of the estimated model are white noise i.e. display no serial 

correlation (Anders, 2004). The optimal lag length for each combination of measures of 

financial development and real GDP per capita was determined in the VAR analysis using lag 

length information criteria tests that includes; Final Prediction Error, Akaike Information 

Criterion, Schwarz information criterion and Hannan –Quinn Information criterion. For more 

details on lag length, see Appendix1. 

 

The existence of long run relationship (co-integration) between indicators of financial 

development and economic growth was tested in the VAR model using Johansen maximum 

likelihood test. As it can be seen from Table 3, the maximum Eigen value and trace statistic 

rejects the null hypothesis of no co-integration vector among all the proxies of financial 

development and real GDP per capita.  

 

Therefore, the results indicate the existence of long run equilibrium relationship between all 

the variables of financial development and real GDP per capita. But despite the fact that co-

integration implies the existence of long run interdependence between variables it does not 

identify the direction of this dependence. For this purpose a VECM analysis derived from co-

integration was employed to determine the long run direction of causality.  

 

From the empirical results of VECM, it can be concluded that, there exist a long run and a 

short run relationship between financial development and economic growth. This is, due to 

the fact that no zero value of error correction term or speed of adjustment coefficient was 

detected from all the tested equations. Having confirmed the existence of co-integration 

among variables the following step is to test for the direction of causality (For more details of 

VECM see the Appendix 2). 
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4.3. VEC Granger Causality 

Table: 4 VEC Granger Causality Test Results 

Null Hypothesis 

 

Chi –sq/Wald test Probability Conclusion 

LNMI does not Granger cause 
LNY 

1,5352  0,2153 Null hypothesis is accepted 

There is no causality 

LNY does not Granger cause 
LNM1 

5,0293  0,0621* Null hypothesis is rejected, causality 
running from LNY to LNM1 

LNM3 does not Granger cause 

LNY 

3,7322 0,0537* Null hypothesis is rejected,  causality 

running from LNM3 to LNY  

LNY does not Granger cause M3 4,6296 0,0314** Null hypothesis is rejected, causality 
running from LNY to LNM3 

LNDS does not Granger cause 
LNY 

0,595229 0,4404 Null hypothesis is accepted 

There is no causality 

LNY does not Granger cause 
LNDS 

4,9910 0,0255** Null hypothesis is rejected, causality 
running from LNY to LNDS 

LNPRV does not Granger cause  

LNY 

11,96983 0,0005*** Null hypothesis is rejected , causality 

running from LNPRV to LNY 

LNY does not Granger cause 
LNPRV 

7,200523 0,0073*** Null hypothesis is rejected , causality 
running from LNY to LNPRV 

LNBAN does not Granger cause  
LNY 

15,22155 0,001*** Null hypothesis is rejected , causality 
running from LNBAN to LNY 

LNY does not Granger cause 

LNBAN 

8,0122 0,0046*** Null hypothesis is rejected , causality 

running from LNY to LNBAN 

Note: ***,** and * significant levels, 1%,5% & 10%. 

As indicated in Table 4, the results of Granger causality test between financial development 

and economic growth in South Africa can be summarize as follows; when narrow money (M1) 

and gross domestic savings (DS) are employed as a measure of financial development, 

Granger causality test detected uni-directional causality running from economic growth to 

financial development. While a bi-directional causality was evident when extended broad 

money (M3), the ratio of domestic credit provided by banks (BAN) and domestic credit to 

private sector (PRV) were separately used as proxies of financial development. Implying that 

economic growth in South Africa decreases excessive use of currency and increases the level 

of domestic savings. On the other hand as suggested by Patrick (1966), the ratio of broad 

money to GDP (M3), domestic credit to private sector (PRV) and domestic credit provided by 

banking sector (BAN), showed inter-dependence of financial development and economic 

growth in South Africa. 

4.4. Impulse Response 

Besides the VECM Granger test, for more investigation of the linkage, this paper made use of 

impulse response function to expose the long run dynamic inter-relationship between financial 

development and economic growth. As defined by Mitchell (2000) impulse response is an 

effect measure of the shock in an independent variable of one standard deviation on the 

anticipated values of dependent variable for a given period of time. All indicators of financial 
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development against GDP per capita were tested for long run dynamic linkage using VECM 

system over time and the results are indicated below. 
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Figure 4, response of GDP per capital to shocks in financial development indicators for 45 years 

 

Figure 4 shows how real GDP per capita responds to shocks in the financial development 

indicators over a period of time. As observed, in general the real GDP per capita responds to 

shocks in the financial sector although the response seems to be realized after some years. 

Nevertheless the duration and magnitude taken by real GDP per capita to react to shocks tend 

to be sensitive to the choice of the financial development indicators used. As it can be seen, 

real GDP per capita took longer time with small magnitude to respond to shocks in monetary 

variables M1 and M3 (which took approximately 18 and 13 years respectively) as compared to 

its response to shocks in BAN, DS and PRV( which took less than 10 years with much larger 

magnitude effect).  This outcome can be explained by the fact that, the monetary variables 

does not have a direct effect on economic growth, they are mostly designed to show the size 

of the financial sector (Hassan &  Yu, 2007), while the other three proxies indicates the 

channels through which financial sector can spur economic growth. A well functioning 

financial sector through its influence in BAN, DS and PRV can be able to directly channel 

adequate funds to the private sector. Since it is assumed that, the private sector is an engine 

for economic growth through increasing investment and productivity, this might be an 

explanation for the shorter time response of real GDP on shocks on the three indicators.  
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Figure 5, response of financial development indicators to shocks in GDP per capital  

 

Figure 5 above shows that, there is no strong evidence of short run response of financial 

development indicators to shock in GDP per capita. However, in comparison with the real 

GDP per capita reaction to shocks in the financial sector, financial indicators took shorter time 

period with much larger magnitude   to react to shocks in economic growth (i.e. M1 responded 

in less than 5 years). Furthermore, the magnitude effect of the financial sector indictors to 

shocks in GDP per capita is approximately the same for all the proxies. The findings are 

consistent with previous studies in South Africa, which pointed out that, the dependency of 

financial sector in economic growth is significantly larger than the dependency of economic 

growth on financial development (Odhiambo, 2010). The results indicated a long run negative 

response of the all indicators of financial development to any shock in GDP per capita. The 

overall Impulse response outcomes confirms long run causal relationship between financial 

development and economic growth in South Africa.  

 

Thus, according to the general empirical results one could conclude that, in South Africa the 

financial sector develops as a result of increasing demand of financial services created by 

growing real sector and in turn the financial sector spurs more economic growth through 

improving productivity by positively influencing savings and investment decisions.   
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5. CONCLUSION 

The focus of this paper was to examine the causal relationship between financial development 

and economic growth in South Africa. To achieve this goal, the paper utilized a VECM 

analysis (as the variables were co-integrated) to investigate the direction of Granger causality 

and the dynamic inter-relationship between the financial sector and economic growth using 

impulse response function. The analysis is based on data from 1963 to 2008. Five measures of 

financial development were employed, namely, ratio of extended broad money to GDP 

(lnM3), ratio of narrow money to GDP (lnM1), gross domestic savings as a percentage of GDP 

(lnDS), domestic credit provided by banking sector as a percentage of GDP (BAN) and 

domestic credit to private sector as percentage of GDP (lnPRV) along with GDP per capita 

(lnY) as the indicator of economic growth.  

In the process of examining the causal relationship, the study controlled for other variables 

that have direct effect on economic growth. The control variables include; gross fixed capital 

formation, general government expenditure, trade, agriculture and the net price of gold.  

It was realized from VECM Granger causality test that, different indicators provided different 

results. This shows that the direction of causality between financial development and 

economic growth depends on the choice of indicators used as also stressed in previous studies 

such as Odhiambo (2004). In this study, M1and DS indicated a uni-direction causality flowing 

from economic growth to financial development, while when M3, BAN, and PRV are used as 

indicators of financial development, economic growth and financial development are found to 

Granger cause each other.  However, it can be concluded that the strength of findings is much 

stronger on the existence of bi-directional causality between economic growth and the 

financial development rather than uni-direction. This conclusion is drawn based on the result 

that, three out of the five indicators of financial development used, revealed two-way 

dependence between financial system and economic growth in South Africa.  

 

From impulse response results, it can be as well concluded that, the causal relationship 

between financial development and economic growth in South Africa exists only in the long 

run. This suggests that, as the size of financial sector expands (i.e. opening of new branches, 

introducing new financial tools and assigning more funds to private sector) the growth in the 

real sector will be realized after some period of time. The short run non-response of GDP per 

capita to shocks in the financial sector could also be explained by the fact that, the nature of 

financial sector in South Africa is still at the emerging level to have an immediate impact on 

the economy. On the other hand, the test results indicated a negative respond of all indicators 

of financial development to any shock in real GDP per capita. 

In general, the empirical results revealed a long run and bi-direction causal relationships 

between financial development and economic growth in South Africa. This confirms the 

interdependence between economic growth and the financial development. The findings of 

this study are not only in line with the findings of Patrick (1966), Greenwood and Jovanovich 

(1990) and Demirhan et al (2011) but also consistent with the study of Odhiambo (2011) who 

used M3 and the ratio of stock market to GDP as indictors of financial development and found 

a bi-direction causality between financial development and economic growth in South Africa. 

From the findings, the study suggests for consideration economic policies that could mutually 

boost the performance of both financial and real sector. 
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Even though this study used several econometric models to ensure the accuracy of the 

outcome, the methods used have some shortcomings which should be considered when 

making policy decisions. In addition, the study has three following major limitations that call 

for further research. Firstly, due to limited availability of longer time series data, the 

econometric investigation was done using only 45 observations. According to literature, more 

observations are preferred to better capture well the long term dynamic relationship between 

variables. The current paper could be improved by using quarterly data instead. 

Also from the impulse respond test result real GDP per capita tend to respond positively on 

M1 shocks and negatively on shocks in DS, while M3, DS, PRV and BAN reacted negatively 

on shocks in real GDP per capita, these findings contradict the theory as well as the findings 

of previous studies ( Kar et al. 2010).  Since this was out of the scope of the study, the current 

study did not examine this in details. Our main focus was only on the duration, magnitude and 

whether or not the expected values of one variable react on shocks of another variable. With 

no doubt these findings could have more important implications on the relationship between 

economic growth and financial development in South Africa. Therefore it could be more 

interesting to conduct a more detailed investigation on this to provide more insight and 

expanding our understanding on the subject.  

 Lastly, the financial development indicators used in this paper did not capture the 

accessibility and the impact of regulatory aspects on the development of financial sector. This 

should be taken into consideration in further studies. 
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APPENDIX 1 

Lag length results 

VAR Lag Order Selection Criteria     

Endogenous variables: LNY LNBAN     

Exogenous variables: C LNGOV  LNTRADE LNINV LNGOLD LNAGRIC    

Date: 06/15/11   Time: 20:53     

Sample: 1963 2008      

Included observations: 42     
       
       
 Lag LogL LR FPE AIC SC HQ 
       
       
0 -605.7434 NA   2.26e+10  29.51159  30.09081  29.72390 

1 -473.3880  207.9871  50483981  23.39943*   24.14414*  23.67240 

2 -467.6975  8.400226*  47117963  23.31893  24.22914  23.65256 

3 -460.3794  10.10588  40920899  23.16093  24.23663   23.55521* 

4 -455.4507  6.336988   40096608*   23.11670  24.35789  23.57165 
       
       
 * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    

 

       

VAR Lag Order Selection Criteria     

Endogenous variables: LNY  LNPRV     

Exogenous variables: C  LNGOV  LNTRADE LNINV LNGOLD LNAGRIC    

Date: 06/10/11   Time: 14:34     

Sample: 1963 2008      

Included observations: 42     

       

       
 Lag LogL LR FPE AIC SC HQ 

       

       
0 -598.7478 NA   1.62e+10  29.17847  29.75769  29.39077 

1 -466.8290  207.3009  36941080*  23.08710*   23.83181*  23.36006 

2 -462.2000  6.833224  36265646  23.05715  23.96735  23.39077 

3 -454.6928   10.36722*   31213349  22.89013  23.96583   23.28442* 

4 -450.4098  5.506698  31539734   22.87666  24.11785  23.33160 

       

       
 * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    
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VAR Lag Order Selection Criteria 

Endogenous variables: LNY LNM3     

Exogenous variables: C  LNGOV  LNTRADE LNINV LNGOLD LNAGRIC    

Date: 06/10/11   Time: 14:08     

Sample: 1963 2008      

Included observations: 39     

       

       
 Lag LogL LR FPE AIC SC HQ 

       

       
0 -494.9197 NA   7.46e+08  26.09845  26.69562  26.31271 

1 -366.0696   198.2310*   1248000.*   19.69588*   20.46367*   19.97136* 

2 -362.6030  4.977637  1301346.  19.72323  20.66165  20.05993 

3 -361.2727  1.773780  1524755.  19.86014  20.96918  20.25805 

       

       
 * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    

       
 

VAR Lag Order Selection Criteria     

Endogenous variables: LNY LNM1     

Exogenous variables: C  LNGOV LNTRADE LNINV LNGOLD LNAGRIC   

Date: 06/10/11   Time: 13:49     

Sample: 1963 2008      

Included observations: 42     

       

       
 Lag LogL LR FPE AIC SC HQ 

       

       
0 -564.6537 NA   3.20e+09  27.55494  28.13416  27.76725 

1 -433.0993   206.7284*   7412335.*   21.48092*   22.22563*   21.75388* 

2 -431.2181  2.776871  8294082.  21.58182  22.49202  21.91544 

3 -429.3662  2.557446  9344797.  21.68410  22.75981  22.07839 

4 -423.8434  7.100737  8901178.  21.61159  22.85278  22.06654 

       

       
 * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion    
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VAR Lag Order Selection Criteria 

Endogenous variables: LNY LNDS     

Exogenous variables: C  LNGOV  LNTRADE LNINV LNGOLD LNAGRIC    

Date: 06/10/11   Time: 14:20     

Sample: 1963 2008      

Included observations: 42     

       

       
 Lag LogL LR FPE AIC SC HQ 

       

       
0 -501.9038 NA   1.61e+08  24.56685  25.14607  24.77915 

1 -367.5686   211.0981*   327141.7*   18.36041*   19.10513*   18.63338* 

2 -366.0453  2.248676  372348.0  18.47835  19.38856  18.81198 

3 -361.0463  6.903358  361133.4  18.43078  19.50648  18.82506 

4 -359.4090  2.105071  413904.7  18.54329  19.78448  18.99823 

       

       
 * indicates lag order selected by the criterion    

 LR: sequential modified LR test statistic (each test at 5% level)   

 FPE: Final prediction error     

 AIC: Akaike information criterion     

 SC: Schwarz information criterion     

 HQ: Hannan-Quinn information criterion 

 

    

APPENDIX 2 

VEC results 
VARIABLES D(LNGDPCAP) D(LNGDPCAP) (-1) D(LNM1) D(LNM1) 

 (-1) 

Error correction term -0,004273 0,9802 -1,00021 11,8492 

t statistic [-1,46153]* [10,3410]*** [-2,3048]** [1,8871]** 

 

VARIABLES D(LNGDPCAP) D(LNGDPCAP) (-1) D(LNM3) D(LNM3) 

 (-1) 

Error correction term -0,002713 1,1404 -6,67E,05 18,3355 

t statistic [-0,17945] [13,2349]*** [-0,23761] [1,80628]** 

     

VARIABLES D(LNGDPCAP) D(LNGDPCAP) (-1) D(LNDS) 

 

D(LNDS)  (-1) 

Error correction term -1,72E,05 1,0785 -7,55,05E 4,9950 

t statistic [-0,04186] [13,9963]*** [-3,71006]*** [0,1425]* 

     

VARIABLES D(LNGDPCAP) D(LNGDPCAP) (-1) D(LNPRV) D(LNPRV) 

(-1) 

Error correction term -0,00923 1,68471 -0,00243 4,58233 

t statistic [0,13819] [15,3906]*** [-0,6363] [1,6585]* 

     

VARIABLES D(LNGDPCAP) D(LNGDPCAP) (-1) D(LNBAN) D(LNBAN)  (-1) 

 

Error correction term -0,001361 1,068471 -0,00307 4,58233 

t statistic [0,184551] [15,3906]*** [-0,62464] [1,65861]* 

     

***,** and *  = 1%, 5% and 10% significant  level. 
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APPENDIX 3 

Trends of Indicators of Financial Development and Economic Growth 
  GDP(SARAND) M3 

 (% of GDP) 

PRV 

(% of GDP) 

M1 

(% of GDP) 

DS 

(% of GDP) 

BAN 

(% of GDP) 

1965 401 8.7 70 9,32 22.2 90 

1975 1079 20.06 66 7,32 23.8 88 

1980 2205 23.03 56 33,55 33.6 76 

1985 4002 12.27 73 -7,29 24.2 97 

1990 8172 11.96 81 15,08 18.9 98 

1995 13920 15.16 119 19,26 16.5 140 

2000 21104 7.26 134 1.87 15.6 152 

2001 22899 16.44 143 15.02 15.3 184 

2002 25831 18.07 115 13.53 16.7 160 

2003 27631 12.88 119 8.24 15.7 163 

2004 30297 13.13 129 8.69 15 170 

2005 33176 20.45 139 19.35 14.5 178 

2006 36844 22.54 157 20.4 14.4 193 

2007 41524 23.59 162 21.9 14.3 195 

Source: South Africa Reserve Bank and World Data Bank 

 


