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Abstract 

This paper explored the impact of capital flow, human capital development on economic growth using annual time 
series data. To achieve our objectives; pairwise granger causality and dynamic autoregressive model was used. And 
we found no causality between capital flow (proxied by de jure and de facto measures of capital openness), human 
capital development (education expenditure and health expenditure) and economic growth. Again de jure (Deju) 
have a significant impact on economic growth. While foreign direct investment (fdin), foreign portfolio investment 
(pfin), credit to private sector (cpsn), external debt (debt), total education expenditure (exed), and total health 
expenditure (exht) have no significant impact on the growth rate. 
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1. Introduction 

One fundamental objective that is common to both developed and underdeveloped economies is how to attain and 
sustain economic growth. Nigeria is a middle income, mixed economy with an emerging market. The 2014 GDP 
rebasing revealed that Nigeria is the largest economy in Africa and has a track of becoming the 20th largest economies 
in the world by 2020. Upon this impressive result, Nigeria faces an ongoing challenge achieving long sustained growth. 
Poverty and unemployment remain prominent among the major challenges facing the economy. 

After the war in early seventies, it became prominent that Investment in capital is an important ingredient in the 
growth process and Countries lacking capital accumulation and technological progress usually grow much slower 
than countries with high investment rate and huge research and development expenditures (Oyejide, 2005). From 
early 1936 and mid 40s, researchers have continued to emphasize on the importance of capital investment among them 
are; Roy Horrod and Evsey Domar who developed a model of economic growth that emphasized on the importance of 
savings and productivity of capital, Its implications were that growth depends on the quantity of labour and capital; 
more investment leads to increased capital accumulation, which generates economic growth. Unfortunately less 
developed countries do not have sufficient incomes to enable sufficient rates of saving; therefore, accumulation of 
physical-capital stock through investment is low.  

While Robert Solow and Trevor Swan in order to overcome the short coming in the Harod- Domar model developed 
an economic theory that accentuate how a steady economic growth rate will be accomplished using labor, capital and 
technology. The theory states that by varying the amounts of labor and capital in the production function, an 
equilibrium state can be accomplished. When a new technology becomes available, the labor and capital need to be 
adjusted to maintain growth. Here it becomes very obvious that technology change has a major influence on 
economic growth. On the other hand, the Solow-Swan model predicts that the income levels of poor countries will 
tend to catch up with or converge towards the income levels of rich countries if the poor countries have similar 
savings rates for both physical capital and human capital as a share of output, a process known as conditional 
convergence. 

According to McKinnon (1973) financial Liberalization is necessary for investment and consequently for growth, 
because it leads to unified financial markets and the best strategy is to let interest rates freely fluctuate in order to 
remove all forms of repression. Yellen (2011) argues in favor of countries being open to financial flows, he said that 
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countries that open their markets to capital flows can be expected to reap stronger economic growth. In addition, 
some observers argue that greater financial openness may even yield better macroeconomic policy, as countries are 
subject to the discipline of outside capital markets.  

In support of capital liberalization, the Classical economic theorists predict that capital should flow from rich 
countries to poor countries, due to the effect of diminishing return of capital. Poor countries have lower levels of 
capital per worker – which explains, in part, why they are poor. But Lucas in his puzzles predicated that capital does 
not flow from developed countries to developing countries despite the fact that developing countries have lower 
levels of capital per worker. That is he emphasized on the reversal effect of capital flow (Lucas, 1988)  

Researchers focusing on the explanation of the Lucas Paradox, tried to find the correlation between capital flow/ 
openness and economic growth. Several studies have found no correlation between openness and growth while some 
still insist on the positive benefits of capital flow in the developing countries.  

Krugman (1993) concludes that policies that encourage financial integration do not spur long-run economic growth 
in developing countries. He argues that international financial integration is unlikely to be a major engine of 
economic development. He draws this conclusion after noting that (1) capital is relatively unimportant for economic 
development, and (2) large flows of capital from rich to poor countries have never occurred. This view suggests that 
a developing country that liberalizes international financial interactions is unlikely to boost domestic capital 
formation. Moreover, even if foreign funds substantially increase the domestic capital stock, this would ignite a 
depressingly small amount of long –run growth. Thus, Krugman disagrees with all of the building blocks of a 
traditional argument for international financial integration in developing countries. In line with the Krugman findings, 
authors like Rodrick (1998), Edison et al (2002), Bakare (2011), Kose et al (2009), found negative correlation 
between capital liberalization and economic growth. 

Some authors have pointed to the quality of institutions as the key determinant of capital inflows to poorer nations. 
As evidence for the central role played by institutional stability, it has been shown that the amount of foreign direct 
investment a country receives is highly correlated to the strength of infrastructure, level of corruption, and the 
stability of government in that country and most importantly the state of human capital development. These 
accentuate the emphasis that capital flow alone cannot spur economic growth. 

Addressing this issue, Arrow (1962), argued against the exogenous determinate of long run growth and formed the 
basis for endogenous model. Romer (1986), Lucas (1988), and Rebelo (1991) omitted technological change and 
came up with growth models that emphasizes indefinitely on investment in human capital, which had spillover effect 
on economy and reduces the diminishing return to capital accumulation. By broadening the concept of capital to 
include human capital, the new endogenous growth model argues that the law of diminishing-returns to-scale 
phenomenon may not be true as it is the case for East Asian economies. In simple terms, what this means is that if 
the firm which invests in capital also employs educated and skilled workers who are also healthy, then not only will 
the labour be productive but it will also be able to use the capital and technology more efficiently. In other words, 
technology and human capital development are both “endogenous” to the system 
(http://en.wikipedia.org/wiki/Endogenous_growth_theory) 

The above underlines the importance of human capital investment as an agent of growth. Though, United Nation 
Development Programme (UNDP) (2013) has stated that Nigeria is not one of the African countries recording 
remarkable improvement in its human development index. In 2013, Nigeria was ranked among the low developed 
index at 153 out of 186 countries ranked.  

Notwithstanding the poor human capital development, Nigeria in the bid to overcome stagnation, financial repression, 
external disequilibrium and achieve increase in foreign direct investment (capital flow), have adopted Structural 
Adjustment Programme (SAP) which Financial Liberalization, among other economic reform agenda is one of the 
key macroeconomic policy measures adopted with the aim of opening up the economy to overcome shortage of 
funds to meet investment and development needs. Also, the 2014 Economic Freedom Index has shown that Nigeria’s 
economic freedom score is 54.3 percent, making its economy the 129th freest in the 2014 index. Its score is 0.8 point 
lower than last year, reflecting decline in six of 10 economic freedoms variables including business freedom, 
Financial freedom, Monetary freedom, freedom from corruption, trade freedom, labour freedom and Investment 
freedom. Nigeria is ranked 26th out of 46 countries in the Sub-Saharan African region, and its overall score is below 
the world average (http://www.heritage.org/index/country/nigeria). 

Given the foregoing, the research questions are thus; (i) is there causality between capital flow liberalization, human 
capital development and economic growth; (ii) can capital flow in the absences of improved human development 
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spur long-run economic growth. 

It is the priorities of this study to empirically review the causality between capital flow liberalization, human capital 
development and economic growth in Nigeria, and secondly to examine the relationship between different 
component of capital flow, human capital development and economic growth. 

Thus, the null hypotheses tested are; 

Ho1: There is no causality between dejure, defacto measure of capital flow liberalization, Human capital 
development and economic growth in Nigeria. 

Ho2: There is no significant long-run relationship between various components of capital flows, Human capital 
development and economic growth in Nigeria. 

2. Theoretical and Empirical Literature 

2.1 Theories of International Investment 

Several attempts to provide the theoretical explanation for foreign investment have given rise to various schools of 
thought and theories. Several theories have been propounded to explain the reasons behind international investment. 
However there is no clear –cut theory on international capital flows especially in developing countries. We present 
brief outline of theories below; 

 Theory of Capital Movements 

This was propounded by the earliest theoreticians who assumed in the classical tradition, the existence of perfectly 
competitive market considered foreign investments as a form of factor movement to take advantage of the 
differential profit. The validity of this theory is clear from the observation by a known economist Charles 
Kindleberger that under perfect competition, foreign direct investment would occur and that it would be unlikely to 
occur in a world where the conditions were even approximately competitive. 

 Market Imperfections Theory 

This theory also known as the Monopolistic Advantage theory was expounded by Stephen in 1960. It is an important 
market imperfections approach to the explanation of foreign investments. The theory stated that foreign direct 
investment occurred largely in oligopolistic industries rather than in industries operating under near perfect 
competition. He suggested that the decision of a firm to invest in foreign markets was based on certain advantages 
the firm possessed over the local firms (in the foreign country), such as economies of scale, superior technology, or 
skills in the fields of management, production, marketing and finance. 

 Internalization Theory 

This is an extension of the market imperfections theory. It states that foreign investment results from the decision of 
a firm to internalize its specific advantages like superior knowledge (i.e. keeping the knowledge within the firm to 
maintain the competitive edge). Example, if a firm decides to externalize its knowhow by licensing a foreign firm, 
the firm (the authorising firm) does not make any foreign investment in this respect but, if it decides to internalize, it 
may invest abroad in production facilities. 

 Location Specific Advantage Theory 

This suggests that foreign investment is pulled by certain location specific advantages. 

Hood and Young postulate four factors that are pertinent to location specific theory. They are: Labour Costs, 
Marketing factors (market size, market growth, stage of development and local competition), Trade barriers and 
Government policy. Other factors include cultural factors. It is important to note that it is the total cost and not only 
labour cost that is important. 

 International Product Life Cycle Theory 

This theory was developed by Raymond Vernon and Lewis T Wells in 1966. It describe how a firm tends to become 
Multinational at a certain stage in its growth. According to this theory, the production of a product shifts to different 
categories of countries through the different stages of the product life cycle. 

The theory also shows that a new product is first manufactured and marketed in a developed country like the US 
(because of favourable factors like large domestic market entrepreneurship and ease of organising production). The 
product is then exported to other developed markets. As competition increases in these markets manufacturing 
facilities are established there to cater for these markets and also to export to the developing countries. As the 
product becomes standardised and competition increases, more manufacturing facilities are established in developing 
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countries to lower production costs and due to some other reasons. The developed markets may possibly be serviced 
by exports from the production units in the developing countries. 

 The Eclectic Theory 

John Dunning has attempted to formulate a general theory of international production by combining the postulates of 
some of the theories. According to Dunning foreign investment by MNCs result from three comparative advantages 
which they enjoy, these include; the firm specific advantage; internalisation advantage and location specific 
advantages. 

The internalisation advantage results from the ability of the firm to internalise its specific resources. Firm specific 
advantages result from the tangible and intangible resources held exclusively, at least temporarily, by the firm and 
which provide the firm comparative advantage over other firms. Even when a firm internalises its exclusive 
resources, it may not be able to serve a foreign market without foreign investment. Therefore, for production to take 
place on the foreign country there should be some location specific advantages. One important deficiency of the 
Eclectic theory is its inability to explain the foreign investment for acquisitions which have become a very important 
route to internalisation. 

2.2 Theories of Human Capital Investment 

2.2.1 Endogenous Growth Theory 

In response to the various failures of the neoclassical model , Romer, Lucas, King and Rebelo, and other scholars 
have developed models in which steady growth can be generated endogenously – i.e., can occur without any 
exogenous technical progress –at rates that may depend upon taste and technology parameters and also tax policy.  

Endogenous growth theory highlights the fact that if productivity is to increase, the labour force must continuously 
be provided with more resources. Resources in this case include physical capital, human capital, and knowledge. 

Growth is therefore driven by accumulation of factors of production, while accumulation in turn is the result of 
investment in the private sector. This implies that the only way a government can affect economic growth, at least in 
the long run, is through its impact on investments in capital, education and research and development. 

The AK Growth Model proposed by Rebelo (1991) results from setting α =0 in the neoclassical equation 
y=Akα(equation 1): 

y=Ak                                            (1) 

Where k=K/L as before, but K now is interpreted as a broad measure of capital –composite measure of both physical 
and human capital stock. A is a parameter that captures factors affecting the level of technology 

Using the capital accumulation equation (2), the steady- state growth rate of the capital stock per worker can be 
shown to be equal to 

g୩ୀݏ஺ െ ሺ൅  ሻߜ

With the steady- state growth rate per capita given by 

g୷ ൌ sA െ ሺ൅  ሻ                                     (2)ߜ

This means that growth rate is, for sA>n+δ, positive (and constant over time) and that the level of income per capita 
rises without bound. 

An important implication of the AK model is that in contrast to the neoclassical model, an increase in the saving rate 
permanently raises growth rate per capita. In addition and in contrast with the neoclassical growth model, which 
predicts that poor countries should grow faster than rich countries –AK model implies that poor nations whose 
production process is characterized by the same degree of technological sophistication as other nations always grow 
at the same rate as rich countries regardless of initial level of income. 

Rebelo’s analysis demonstrates that to obtain positive endogenous steady growth requires only the existence of a 
subset of capital goods whose production takes place under constant returns to scale and does not require the use of 
non–reproducible inputs. These externalities imply that the competitive equilibrium growth path does not coincide 
with that which could be achieved in an optimally planned economy. 

The latter conclusion was reached by virtually all the theoretical analyses based upon successive formulations that 
belong to the family of “endogenous growth models”. It carries the implication that growth performance might be 
improved by public policy action.  
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Lucas (1988), Human Capital Model is one of the best- known attempts to incorporate spillover effects of human 
capital accumulation. The model is built upon the idea that individual workers are more productive, regardless of 
their skill level, if other workers have more human capital.   

A simplified presentation of the model is as follows. Human capital is accumulated through explicit “production”: a 
part of individuals’ working time is devoted to accumulation of skills. 

Formally, let k denote physical capital per worker and h human capital per worker or generally, “knowledge” capital. 
The production process is specified as follows 

y ൌ Ak஢ሾμሺhሻሿଵି஢,			0 ൏ ߤ ൏ 1                               (3) 

Where, u denotes the fraction of time that individuals devote to producing goods. 

The growth of physical capital depends on the saving rate (I=sy), while the growth rate of human capital is 
determined by the amount of time devoted to its production: 

୦,

୦
ൌ αሺ1 െ μሻ	,			α ൐ 0                                  (4) 

This means that the long- run growth rate of both capital and output per worker is ן ሺ1‐μሻ. The rate of human 
capital growth and the ratio of physical capital to human capital converge to a constant. In the long- run, the level of 
income is proportional to the economy’s initial stock of human capital. The savings rate has no effect on the growth 
rate. 

The important implication of Lucas (1988) model is that under a purely competitive equilibrium its presence leads to 
an underinvestment in human capital accumulation because private agents do not take into account the benefits of 
human capital accumulation. The equilibrium growth rate is smaller than the optimal growth rate, due the existence 
of externalities. Because the equilibrium growth rate depends on the rate of investment in human capital, the 
externality implies that growth would be higher with more investment in human capital. In conclusion, government 
policies are necessary to increase the equilibrium growth rate up to the level of optimal growth rate. This implies that 
a government subsidy to human capital formation or schooling could potentially result in a substantial increase in the 
rate of economic growth.  

2.3 Empirical Literature 

A number of studies have examined empirically the growth enhancing effects of capital flows liberalization and the 
results of these studies have been mixed, some found positive effect while others have found little or no effect on 
growth. 

Below are some of these studies on the relationship between economic growth and financial liberalization. 

2.3.1 Studies That Support Positive Relationship between Financial Liberalization and Economic Growth 

Klein and Olivei (1999) find a positive effect of capital account liberalization on growth among industrial countries, 
but they do not find evidence that capital account liberalization promotes growth in non industrial countries. This study 
follows a slightly different strategy than other research in this area by first focusing on the role of capital account 
liberalization on financial development and then considering the effect of financial development on growth. Klein and 
Olivei regress the change in financial depth on the capital account liberalization indicator Share described above (along 
with other standard regressors) over the period 1986 to1995. They find a significant effect of capital account 
liberalization on the change in financial depth in the cross section of 82 developed and developing nations. Klein and 
Olivei show that capital account liberalization significantly affects the change in financial depth in a sample consisting 
of the 20 OECD countries but not in a sample of the non-OECD countries, nor in a narrower non-OECD sample of 18 
Latin American countries, a group that had a relatively high incidence of capital account liberalizations. They also 
estimated a growth model that includes the change in financial depth as regressor and find that financial development is 
a significant determinant of growth per capita. They conclude that the beneficial effects of capital account 
liberalization, at least with respect to promoting financial depth, are achieved only in an environment where there is a 
constellation of other institutions that can usefully support the changes brought about by the free flow of capital. While 
Easterly (2000), assess whether international financial liberalization can accelerate economic growth, by improving 
the functioning of domestic financial markets and bank. The analysis suggests that the answer is “positive.” First, 
liberalizing restrictions on international portfolio flows tends to enhance stock market liquidity. In turn, enhanced 
stock market liquidity accelerates economic growth primarily by boosting productivity growth. Secondly, allowing 
greater foreign bank presence tends to enhance the efficiency of the domestic banking system. In turn, better-developed 
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banks spur economic growth primarily by accelerating productivity growth. Thus, international financial integration 
can promote economic development by encouraging improvements in the domestic financial system. She argues that 
the average growth rate among developing countries remained stable at a relatively low level during the 1990s in 
spite of the boom in capital flows. On the other hand faster rate of growth has been associated with high capital flows 
in more advanced middle income countries. This shows that the impact of capital inflows varies in countries and 
regions of the world depending on the prevailing economic conditions. 

Bekaert, Harvey, and Lundblad (2001), examine the impact of stock market liberalization on economic growth. As 
previous researchers have done, they begin their analysis by augmenting the standard set of growth model variables 
with their variable indicating stock market liberalization. To maximize the time-series content in their regression, 
they use a moving average panel data method. In general, they find that financial liberalization leads to a 1 percent 
increase in annual per capita GDP growth over a five-year period and that this effect is statistically significant. Klein 
(2003) provides evidence that capital account openness significantly contributes to growth among middle-income 
countries but not among poor countries or the richest countries. Klein allows for a quadratic interaction between 
initial income and indicators of capital account openness and thus nests the specification of Arteta, Eichengreen, and 
Wyplosz, (2001) as well as a quadratic interaction between indicators of government quality (which are highly 
correlated with income) and indicators of capital account openness. The finding that middle-income countries 
systematically benefit from capital inflows is consistent with the view of Rodrik (1998) that countries require 
adequate institutions, regulatory policies, and supervisory agencies to benefit from capital flows. 

Edison et.al (2004), following, Klein (2003), used a specification in which there is a quadratic interaction between 
income per capita and capital account openness or stock market liberalization and demonstrate that there is a positive 
and significant effect of capital account openness and stock market liberalization on economic growth for middle 
income countries but not for poor or rich countries. This result according to them is consistent with view that poorer 
countries do not have the legal, social, and political institutions necessary to fully enjoy the benefits of capital 
account liberalization. Obstfeld, (2007) argues that despite meager evidence that developing countries gain from 
financial globalization, they should proceed cautiously, in an incremental manner. He maintains that there is strong 
evidence that domestic financial development spurs growth under the right conditions, and the conditions – plus 
domestic financial development itself are likely to make capital inflows from abroad more productive. Asamoah 
(2008) assessed financial liberalization and its impact on savings, investment and the growth of GDP in Ghana. The 
data used included monthly savings and interest rates and also yearly and seasonal dummy variables instead of post and 
pre-liberalization as the dummies. The empirical estimation of 42 observations i.e. January 2000 to June 2003 was 
evaluated using the Ordinary Least Square (OLS) regression analysis. The results show that the rise in interest rate over 
the years after liberalization of the financial sector has led to a corresponding increase in savings which has a positive 
impact on the growth of GDP. The findings showed that financial liberalization has increased the rate of capital 
accumulation and improved efficiency in capital utilization which is both essential for economic growth. 

Kose et al. (2009) analyzed the relationship between financial openness and productivity growth using an extensive 
data set that includes various measures of productivity and financial openness for 67 countries -21 industrialised and 
46 developing countries. They distinguished between de jure capital account openness- the absence of restrictions on 
capital account transactions and de facto financial integration- measured stocks of foreign assets and liabilities 
relative to GDP and they find that economies with more open capital accounts generally have higher TFP growth 
even after controlling for the standard determinants of growth. They further disaggregated the financial integration 
measure into stocks of liabilities attributable to different types of capital flows and they find strong evidence that FDI 
and Portfolio equity flows boost TFP growth while debt is negatively correlated with GDP growth. 

Qazi (2013), explore the link between financial liberalization index (FLI) and economic growth in Pakistan by using 
annual data for 1971- 2007. The Phillips Perron unit root test is utilized to verify the level of integration and 
Auto-Regressive Distributed Lag (ARDL) technique for obtaining long run and short run coefficients. The empirical 
finding indicates that financial liberalization (FLI) and economic growth are positively linked in the short run. On the 
other hand, FLI is statistically insignificant in the long run, while the impact of real interest rate (RIR) on economic 
growth is negative and significant. This means that one unit increase in the RIR causes GDP to decline by Rs. 1.03 
million. Our investigation recommends that SBP and the GOP should pursue financial liberalization policies that are 
consistent with economic growth. Adam (2011) investigated the impact of Ghana’s financial openness induced growth 
on poverty using the Johansen Co-integration test and Granger-Causality tests. The study was limited to the period 
from 1970 to 2007. Annual Standard of Living Index (SLI) was proxied for poverty and the financial liberalization 
index was constructed using Principal Component Analysis (PCA). The results showed that there is a positive 
relationship between growth and standard of living, though it is disproportionate. Also, it provides evidence that there 
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exist a positive long-run relationship between growth and financial liberalization. This means that Ghana’s financial 
liberalization has contributed positively towards its economic growth. 

2.3.2 Studies That Found No Correlation between Openness to Capital Flow and Growth 

Krugman (1993) concludes that policies that encourage financial integration do not spur long-run economic growth 
in developing countries. He argues that international financial integration is unlikely to be a major engine of 
economic development. He draws this conclusion after noting that (1) capital is relatively unimportant for economic 
development, and (2) large flows of capital from rich to poor countries have never occurred. This view suggests that 
a developing country that liberalizes international financial interactions is unlikely to boost domestic capital 
formation. Moreover, even if foreign funds substantially increase the domestic capital stock, this would ignite a 
depressingly small amount of long –run growth. Thus, Krugman disagrees with all of the building blocks of a 
traditional argument for international financial integration in developing countries. Rodrik (1998), in a widely cited 
paper, also casts doubt on the effect of capital account liberalization on growth. In a sample that includes almost 100 
countries, developing as well as developed, he finds no significant effect of capital account liberalization, as 
measured by Share, on the percentage change in real income per capita over the period 1975 to 1989 in growth 
regressions that also include initial per capita income, initial secondary-school enrolment rate, an index of the quality 
of governmental institutions, and regional dummy variables. Likewise, he finds no relationship between capital 
account liberalization and investment-to-income, or between capital account liberalization and inflation. Edison et al 
(2002) also find little evidence of a relationship between capital account liberalization and growth. Using a variety of 
econometric techniques and a new data set focusing on quantitative measures rather than rule- based measures, they 
find that financial integration does not accelerate economic growth per se, even when controlling for particular 
economic, financial, institutional, and policy characteristics. They do, however, find that international financial 
integration is positively associated with real per capita GDP, educational attainment, banking sector development, 
stock market development, the law-and-order tradition of the country, and government integrity (low levels of 
government corruption. And Bakare (2011) using time series data and OLS multiple regression analytical method 
and focusing on qualitative measure find a significant and negative relationship between financial sector 
liberalization and economic growth in Nigeria. 

Empirical studies of the Lucas paradox typically show how relaxing one (or several) assumptions of the basic 
neoclassical model helps explain capital flows from rich to poor countries. Differences in human capital (Lucas, 
1990), in the risk of sovereign default (Reinhart and Rogoff, 2004), in capacity to use technologies (Eichengreen, 
2003), and in institutional quality (Alfaro et al., 2008) seem to be relevant for the direction of cross-border net capital 
flows. The emphasis on institutional quality is the natural consequence of a body of work showing that social 
infrastructure, which includes government policies and institutional structure and some specific institutional 
characteristics, such as the protection against the risks of expropriation (Acemoglu and Johnson, 2005), have first 
order effects on long-run economic performance by affecting investment and total factor productivity. Obstfeld and 
Taylor (2005) showed that during the 1990s, net capital flows to poor countries remained relatively small, while 
gross capital flows, in general, were large, in particular among advanced economies. This, they argued, was evidence 
that portfolio diversification, not development finance, was the main factor driving financial integration. 

The results of the empirical literature reviewed above indicate that there is a wide divergence in results across studies. 
This reflected a number of differences in these studies. Liberalization of capital flows can benefit both source and 
recipient countries by improving resource allocation, reducing financing costs, increasing competition and 
accelerating the development of domestic financial systems. The empirical evidence, however, is mixed on the 
benefits, and it suggests that countries benefit most when they meet certain thresholds related to institutional and 
financial development. The principal cost of capital flow liberalization stems from the economic instability brought 
on by volatile capital flows. In extreme cases, sudden stops or reversals in capital inflows can trigger financial crises 
followed by prolonged periods of weak growth.  

2.3.3 Studies on Relationship between Human Capital Development and Economic Growth 

Many developing countries have made significant progress in ensuring better access to education as evidenced by 
improved literacy and enrollment rates and higher quality and more equitable distribution of education services. But 
the returns from the investment in education vary a great ideal. Thomas and Wang (1996) have argued that education 
alone is not a guarantee for sustainable economic growth. They observed that Sri Lanka had higher per capital 
income than the Republic of Korea in the 1960s and its social indicators outstripped those in many low- income 
countries. But its income growth rate stagnated in the 1970s and 1980s. Similarly, for some time, East Asia has 
scored high both in the importance people attach to basic education (the demand side) and its broad availability (the 
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supply side). But the financial crisis of the 1990s has exposed the need for East Asian countries to restructure their 
economies and upgrade the supply of high – skilled labour and their regulatory capacity. 

Easterly (1997), after analyzing data from 146 countries in which Nigeria is one could not find any significant 
relationship between investment in physical capital and GDP growth. In fact the coefficients for 71 countries 
including Nigeria were negative. And this findings support the modern growth theories that there is an endogenous 
component to the growth nexus, which is grossly underdeveloped in developing countries. In modern thinking, 
investment is thought of in the context of accumulation of both physical and human capital.  

A number of other empirical studies have shown a strong linkage between education and economic growth. 
Education has been observed to substantially increase farm productivity in Korea, Malaysia and Thailand (World 
Bank 1990)) showed that massive investment in primary and secondary education significantly explained the 
development miracle experienced in south East Asian. 

China experienced the most rapid growth of any large country in any part of the world during its period of economic 
reform. In less than two decades, it achieved what it took other countries to accomplish in centuries. It’s per capital 
income doubled between 1978 and 1987 and then doubled again between 1987 and 1996(World Bank 1997). Over 
170 million of the 270 million  

Chinese living in absolute poverty in 1978 were raised above the poverty threshold. China went from lack- luster 
growth of 3.9% before the reforms to 8 to 9.5% after the reforms. 

However, studies have shown that significant share of China‟s growth could be explained by the accumulation of 
human capital (see World Bank, 1997).  

Odusola (1997) using time series data on Nigeria arrived at a result, which suggests significant butt weak linkages 
between the levels of government capital investment in education and real income per working age person. He found 
no significant relationship between the level of government recurrent expenditure on education and real per capita 
income. For investment in education to affect real growth, the increase in human capital formation resulting from 
increased educational investment must be translated into increased productivity through an efficient labour market, 
which adequately rewards investments in human capital. The new emphasis on the role of human capital 
development in economic growth led to the accumulation of empirical literature that focused on the estimation of 
returns to schooling at various levels of education. Arrow (1962) pioneered a work that considered the impact of 
human capital on growth and concluded that variation in investment performance and growth variations in 
accumulation of human capital aids growth. In 1996, Jones carried out a study on human capital ideas and economic 
growth and strongly emphasized on investment on education and its attainment as a source of economic growth. 

The effects of health on economic performance are usually discussed at both the micro and macro levels in the 
literature. Evidence of this link at the micro level has been discussed extensively elsewhere (see Schultz, 2002). 
Good health is a necessary condition for school attendance since a child has to be healthy to endure the rigours of 
schooling. Also, healthier students, in contrast to their less healthy counterparts, have lower malingering and higher 
cognitive functioning, and thus receive a better education for a given level of schooling which in turn guarantees 
higher earning over a longer period of time. Sound health enhances workers‟ productivity through the spill-over 
effects on their physical and mental abilities. All other things being equal, it is presumed that healthy workers work 
harder and longer and reason more plainly than those who are less gifted with good health. Good health can also 
minimize the incidence of poverty through higher labour participation and reduction in cost of medical services, thus 
releasing income for other welfare improving consumption. This condition holds irrespective of whether the worker 
is skilled or unskilled. 

Drawing our strength from the existing literature, there is a dearth of study on these issues in Nigeria, and this is the 
gap the paper is set to fill.  

3. Model Specification 

There are various theoretical models that have been used to explain the relationship between liberalization and 
economic growth. This study adopts a theoretical framework in which the linkage between capital inflows and 
economic growth is highlighted. In the framework, the relationship between capital inflows and growth is based on a 
simple endogenous growth model. The relationship between capital inflows and growth is examined with an 
endogenous growth model of the AK type, in which the effects of changes in financial variables on steady- state 
growth is brought about through the impact of capital accumulation.  

In a closed- economy version of the AK model, aggregate production is given by: 
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Y୲ ൌ Ak୲                                          (5) 

Where, output is a linear function of the aggregate capital stock. This type of production function can be viewed as a 
reduced form for either a framework in which the economy is competitive with external economies, as illustrated by 
Romer (1989), or a situation in which kt is assumed to be a composite of physical and human capital as in Lucas 
(1988), where the two types of capital are reproducible with identical technologies. In the model, there is no 
population growth and only one good is produced in the economy, which can either be consumed or invested. 
Assuming that capital stock depreciates at a rate of δ per period, and then gross investment equals 

I୲ ൌ k୲ିଵ െ ሺ1 െ δሻk୲	                                   (6) 

The theoretical framework in previous section allows for reduced form of the AK type endogenous – growth model, 
in which the rate of growth of the economy is endogenously determined by net financial flows and financial 
development. The specification of the growth equation is closely related to that of Mankiw, Romer, and Weil (1992). 

Following Soto (2000) and Senhadji (2000), the empirical model is specified as 

RGDP ൌ fሺFOPEN, FFLOWS, PHY, DETሻ	                          (7) 

Where RGDP is the natural log of real per capita GDP, FOPEN is a vector measure of financial openness, FFLOWS 
represents different components of capital inflows, PHY is the human capital indicator and DET is vector of growth 
determinants (control variables). 

For empirical analysis, we will therefore modify equation (7) and restate the growth model as 

y୲ ൌ α଴ െ λV୲ ൅ βF୲ ൅ X୲׎ ൅ ε୲                        (8) 

Where y=real gross domestic product per capita growth, 0 is a constant, V is a measure of financial openness, F is a 
composition of different components of capital flows which for this study comprise of foreign direct investment, 
foreign portfolio investment and debt flows, P is variable that represent human capital development, X is a vector of 
growth control variables, for this study we include only institutional quality, t is time period, , λ, β,  are 
parameters to be estimated, and  is error term. 

To achieve objective 1 

To be more precise we therefore expand the above model to include all our variables; 

Rgdptൌ β଴ ൅ βଵdejut൅	βଶdefat൅	βଷexedt	൅	βସexhtt	                       (9) 

Rgdp (real gross domestic product) represents economic growth, deju signify de jure measure of financial openness, 
defa represent de facto measure of capital flow, total expenditure in education stands for (exed), and (exht) represents 
total expenditure in health sector; 

To achieve objective 2 

Rgdptൌ β଴ ൅ βଵdejut൅	βଶfdint൅	βଷcpsn ൅ βସdebt ൅ βହexedt൅	βହexht	 ൅ β଻insqt            (10) 

In the model presented above, Rgdp represents economic growth, deju is the capital account openness, fdin equals 
foreign direct investment, fpin is foreign portfolio investment, debt represent external debt, exed --measures 
expenditure in education, exht stands for expenditure in health while insq represents institutional quality. 

3.1 Measurement of Variables Used in Estimation 

 Economic Growth:  

To measure Economic Growth, we used data on Nigeria’s Real Gross Domestic Product Per Capita available from 
Central Bank of Nigeria Statistical Bulletin 2012.  

 Financial Openness:  

To measure financial openness, we followed Kose et al, (2008) and employ both de jure and de facto measures.Our 
benchmark measure of de jure capital account openness is the Chinn- Ito index (KAOPEN) which measures degree 
of capital account openness. The dataset encompasses the time period 1970- 2009 for 182 countries; 

a. De Jure Measures 

The IMF’s Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER) provides the most 
readily available, standardized source of information. Available since 1967, the AREAER provides a list of the rules 
and regulations governing resident and non- resident capital account transactions in each country, a table that 
summarizes the presence of restrictions, and a qualitative judgment on whether the country has an open or closed 
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capital account. 

b. Defacto Measures 

Our benchmark measure of de facto financial integration is the ratio of gross stocks of external liabilities (FDI + FPI 
+ Debt) to GDP – cumulated measure of inflows that is most closely related to the notion of openness to foreign 
capital that could be associated with technological and other spill-over. This measure is primary from Lane and 
Milesi – Ferretti’s (2006) External wealth of Nations Database. 

 Institutional quality: 

It is well known that institutions matter a great deal for economic performance. Following Chantel et al (2006) and 
Raschky et al (2009), we use the type of political regime in a country- democratic or autocratic as our proxy for 
institutional quality. We use the polity IV database and this variable takes the value -10 for fully institutionalized 
autocratic regimes and 10 for fully institutionalized democratic regimes with special values of -66 (interruption), -77 
(interregnum), -88 (transition) and 99 (independence).  

 Human capital development measurement 

The conventional standard to measure human capital stock has been largely categorized into three parts; output, cost, 
and income based approach. 

Some economists attempt to measure the stock of human capital utilizing school enrollment rates as a proxy of 
human capital (Baro and Lee 1993). 

Nahru, Swanson and Dubey (1993) attempted to measure relationship between human capital and students, 
“accumulated years of schooling in the employable age as educational attainment. It is difficult to clearly 
demonstrate this relationship because educational attainment is a part of regular (school) education. 

Romer (1999) used skilled adults and total adults to measure the stock of human capital in the national economy (eg. 
OECD utilized International Adult Literacy Survey (IALS), the ratio between literacy adults and total adults. While 
some researchers also have used cost based approaches in measuring the stock of human capital through summing 
costs investment for one’s human capital. Others have also used income-based approach based on the returns which 
an individual obtains from labour market throughout education investment. Hanson (2008) shows OECD measure on 
human capital is closely linked to international comparable statistics considering investment in human capital, 
quality adjustment and result of education.  

The conventional measurements also include investment in human capital focused on the current level of human 
capital investment within a national boundary. But the United Nation Development Programme (UNDP), has 
reported Human Development Index (HDI) to constitute; health, knowledge, and standard of living with many sub- 
variables such as life expectancy at birth, expenditures in school and health sector, adult literacy rates, school 
enrollment ratio and GDP per capita. 

3.2 Sources of Data 

These data sources include the central Bank of Nigeria’s publications (Statistical Bulletin, and annual reports and 
statement of Accounts 2012), Annual Abstract of statistics of the National Bureau of statistics, World Bank 
publications (World Development Finance) and finally, External wealth of Nations Database. 

3.3 Method of Data Analyses and Time Series Property of Data Used 

The methodology applied in this study following the literature is based on time series data sets. The estimation 
procedure adopted in deriving the estimates of the parameters of economic relationships is the Ordinary Least 
Squares (OLS).  

i. Unit-Root Test:  

There often exists the problem of non-stationarity in empirical research involving time series data and this renders 
the traditional tools of econometrics (like OLS) inappropriate. To overcome this unit-root problem, we test for 
stationarity of the series in use. The Augmented Dickey-Fuller test (ADF) is of choice in this study because of its 
efficiency in detecting unit root. It is specified as follows: 

1 1

1

k

t o t i t i t

i

Y Y b Y   



                      (11) 
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Where, Yt is a vector of all variables in the model θi and bi are parameters of the model, µtis thewhite noise at time 
while k and ∆ remain as defined in equation (10) above. This we will achieve, conducting the test by first or second 
level difference if the series are integrated of order one or order two (i.e. I(1) or I(2)). The null hypothesis here is that 
Yt has a unit root (that is, non-stationary) and the alternative is that there is no unit root (that is, stationary). If the 
variables turn out to contain unit roots, we will therefore, conclude that they are non-stationary. 

 To achieve objective 1, Pairwise Granger Causality Tests was performed; 

We test for the absence of Granger Causality by estimating the following VAR model; 

Yt = ao + a1Yt-1 + … + apYt-p+ b1Xt-I + … + bpXt-p + Yt                   (12) 

Xt = Co + C1Xt-1 + … + CpXt-p+ d1Yt-I + … + dpYt-p + Vt                  (13) 

Testing Ho: b1 = b2 = …. bp = 0 

Against H1: Not H0 

Is a test that Xt does not granger cause Yt. 

Similarly, testing Ho: d1 = d2 = …. dp = 0 against  

Against H1: Not H0 is a test that Yt. does not granger cause Xt 

In each case a rejection of the null hypothesis implies that there is Granger Causality between the variables. 

In testing for granger causality, two variables are usually analyzed together, while testing for their interaction. All the 
possible results of the analyses are four. 

 Unidirectional granger causality from variable Yt to variable Xt 

 Unidirectional granger causality from variable Xt to variable Yt 

 Bi – directional causality and  

 No causality. 

 To achieve Objective 2, Dynamic Auto regression Analysis was; 

Autoregressive processes arise frequently in econometrics. For example, we might have a simple dynamic model of 
the form: 

yt = β0 + β1yt-1 + εt; εt ~ i.i.d.[0, σ2]                          (14) 

To achieve our objective we used a simple dynamic model of the above form, where the dependent variable is 
regressing itself in lags. 

4. Results 

4.1 Unit Root Test 

As indicated in the literature, most time series variables are non-stationary and using non-stationary variables in the 
model might lead to spurious regressions. The first or second differenced terms of the most variables will usually be 
stationary. Hence some of the variables were found significant at level while all are significant at first difference 
except Fdin and Cpsn which is significant at second difference.  

To achieve our objective 1, the pairwise granger causality analysis was performed and the result is presented in the 
table below; 
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Table 1. Pairwise Granger Causality Tests 

Null Hypothesis:                      F-Statistic        Probability         Decision 
DEJU does not Granger Cause RGDP      1.93715          0.17645 
RGDP does not Granger Cause DEJU      0.15641          0.85650          No Causality 
 
DEFA does not Granger Cause RGDP      0.53623         0.59510 
RGDP does not Granger Cause DEFA      0.59737         0.56208           No Causality 
 
EXED does not Granger Cause RGDP      0.22201         0.80334 
 RGDP does not Granger Cause EXED      0.19176         0.82737          No Causality 
 
EXHT does not Granger Cause RGDP       0.58500         0.52859 
RGDP does not Granger Cause EXHT       1.75936         0.20387         No Causality 
 
DEFA does not Granger Cause DEJU        3.07512         0.07412 
DEJU does not Granger Cause DEFA        1.91358         0.17984         No Causality 
 
EXED does not Granger Cause DEJU        4.55206         0.02723 
DEJU does not Granger Cause EXED        1.66065         0.22114         Uni-causality 
 
EXHT does not Granger Cause DEJU        2.22274         0.14066 
DEJU does not Granger Cause EXHT        1.88818         0.18356         No causality 
 
EXED does not Granger Cause DEFA        0.44296         0.64977 
DEFA does not Granger Cause EXED        4.13338         0.03572        Uni-causality 
 
EXHT does not Granger Cause DEFA        4.77743          0.02361 
DEFA does not Granger Cause EXHT        3.24032          0.06584       Uni-causality 
 
EXHT does not Granger Cause EXED        12.1087          0.00063 
EXED does not Granger Cause EXHT        1.90760          0.18071       Uni-causality 

Source; own computation (E-view), 2015 

 

From the above result there is no causality between the independent variables (deju, defa, exed, exht) and rgdp. 
Rather there exists uni-causality between education expenditure (exed) and dejure (deju), de facto (defa) and health 
expenditure (exht), and health expenditure (exht) and education expenditure (exed). 

The above result concur with the Pairwise Correlation Matrix presented in the table below 

 

Table 2. Pairwise Correlation Matrix 

 RGDP DEJU DEFA EXED EXHT 
RGDP  1.000000  0.497673 -0.359190 -0.283101 -0.369648 
DEJU  0.497673  1.000000 -0.754901 -0.606387 -0.521990 
DEFA -0.359190 -0.754901  1.000000  0.910234  0.542900 
EXED -0.283101 -0.606387  0.910234  1.000000  0.265334 
EXHT -0.369648 -0.521990  0.542900  0.265334  1.000000 

Source; own computation (E-view), 2015 

 

From the result in Table 2, it is evident that there is poor correlation existing between the dependent variable (rgdp) 
and the independent variable (deju, defa, exed, exht). 

To achieve objective 2; Simple auto regressive model was used and the result is presented below; 
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Table 3. Auto Regressive Model 

Dependent Variable: D(RGDP)   

Variable Coefficient Std. Error t-Statistic Prob.   

C 0.757170 0.356437 2.124276 0.0596 
RGDP(-1) -0.337442 0.211138 -1.598206 0.1411 
RGDP(-2) -0.054052 0.088747 -0.609054 0.5561 
D(DEJU) 1.942390 0.894511 2.171454 0.0550 

D(D(FDIN)) -1.37E-06 1.62E-06 -0.847638 0.4165 
D(PFIN) 2.18E-08 5.44E-07 0.040173 0.9687 

D(D(CPSN)) -9.56E-08 1.04E-07 -0.915904 0.3813 
D(DEBT) 1.64E-07 4.25E-07 0.385454 0.7080 
D(EXED) -1.18E-05 5.96E-06 -1.987254 0.0750 
D(EXHT) -6.67E-06 5.61E-06 -1.188971 0.2619 
D(INSQ) 0.007225 0.014574 0.495779 0.6308 

R-squared 0.539628     Mean dependent var -0.005239 
Adjusted R-squared 0.079257     S.D. dependent var 1.085619 
S.E. of regression 1.041710     Akaike info criterion 3.225286 
Sum squared resid 10.85160     Schwarz criterion 3.772417 
Log likelihood -22.86550     F-statistic 1.172159 
Durbin-Watson stat 2.240528     Prob(F-statistic) 0.403289 

Source; own computation, e-view 2015.  

 

From the above result, it is clear that rgdp in lag 1 & 2 have no impact in the current growth level. 

And this is against our apriori expectation. Deju which is a measure of capital account openness is significant with 
the probability value of 0.0550. While foreign direct investment (fdin), foreign portfolio investment (pfin), credit to 
private sector (cpsn) external debt (debt), total education expenditure (exed), and total health expenditure (exht) have 
no significant impact on the growth rate. 

4.2 Policy Implication 

The poor causality between the de jure and de facto measure of financial openness and growth could be as a result of 
some deficiencies that arise from the use of de jure and de facto variables. 

Collins (2005) argues that de facto and de jure measures are both relevant in measuring the effects of financial 
integration. He also notes that the de facto indicators are likely to be endogenous in growth regressions, making it 
difficult to pin down causal effects. Also Aizenman and Noy (2006) report that de jure measures of capital account 
liberalization have differential effects on de facto measures of trade and financial integration. Kose, Prasad, Rogoff 
and Wei (2006) remarked in their study that “looking at the empirical literature, it provide little evidence of a causal 
relationship between financial integration and growth” Collins (1999) and Mishra, Mody and Murshid (2001), also 
argue that relationship between capital inflows and growth are the quality of domestic macroeconomic policies in the 
recipient country, the degree and rate at which capital controls are being relaxed, and the rate at which the 
composition of inflows is changing. 

The auto regression result implied that foreign direct investment, foreign portfolio investment and credit to private 
sector together with the human capital development which is represented by total expenditure in health and education 
could not impact on the real gross domestic product. In earlier literature he has argued that certain types of capital 
flows such as foreign direct investment (FDI) can yield productivity gains in recipient countries directly through 
transfers of technology and managerial expertise. Lee (1998) finds that FDI is positively associated with growth, but 
only in settings with sufficient high levels of human capital, sequel to the poor human capital development in 
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Nigeria. 

4.3 Conclusion/Recommendations 

It is the priorities of this study to empirically review the causality relationship between capital flow liberalization, 
human capital development and economic growth in Nigeria, and secondly to examine the relationship between 
different component of capital flow, human capital development and economic growth in Nigeria, and we found no 
causality existing between capital flow liberalization (dejure, and de facto measures of openness) . Again the auto 
regression result imply that foreign direct investment, foreign portfolio investment and credit to private sector 
together with the human capital development which is represented by total expenditure in health and education could 
not impact on the real gross domestic product. This could be as a result of lack of stable and competitive 
macroeconomic environment, well regulated financial sector and an excellent corporate governance environment in 
Nigeria which will ensure high institutional quality. Mckinon (1989) affirmed the need for macroeconomic stability 
and prudent financial institution regulation for financial liberalisation to lead to positive outcomes. Sound fiscal and 
monetary policies increase the growth benefits of capital account liberalization and help avert crises in countries with 
open capital account. Also note that Institutional quality has received considerable attention as an important 
structural factor in the relation between financial openness and growth. The quality of corporate and public 
governance, the legal framework, the level of corruption, and the degree of government transparency can affect the 
allocation of resources in an economy since capital inflows make more resources available, the quality of institutions 
therefore matter much more for financially open economies 

Finally, inferring from the empirical literature, considerable studies found positive impact of human development on 
economic growth (Arrow, 1962, Jones 1996, Odusola 1997). We find that investment in health and education has no 
impact on economic growth, this concurs with the United Nation Development Programme (UNDP) report in 2013. 
Therefore, in conclusion there is need for Government to address social, political and religious issues bordering the 
economy, if Nigeria must achieve growth. 
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Appendix. Pairwise Correlation Matrix 

 

 RGDP DEJU DEFA EXED EXHT 
RGDP  1.000000  0.497673 -0.359190 -0.283101 -0.369648 
DEJU  0.497673  1.000000 -0.754901 -0.606387 -0.521990 
DEFA -0.359190 -0.754901  1.000000  0.910234  0.542900 
EXED -0.283101 -0.606387  0.910234  1.000000  0.265334 
EXHT -0.369648 -0.521990  0.542900  0.265334  1.000000 

 

Pairwise Granger Causality Tests 
Date: 01/06/15   Time: 14:54 
Sample: 1990 2012  
Lags: 2   

  Null Hypothesis: Obs F-Statistic Probability 

  DEJU does not Granger Cause RGDP 21  1.93715  0.17645 
  RGDP does not Granger Cause DEJU  0.15641  0.85650 

  DEFA does not Granger Cause RGDP 21  0.53623  0.59510 
  RGDP does not Granger Cause DEFA  0.59737  0.56208 

  EXED does not Granger Cause RGDP 21  0.22201  0.80334 
  RGDP does not Granger Cause EXED  0.19176  0.82737 

  EXHT does not Granger Cause RGDP 21  0.58500  0.52859 
  RGDP does not Granger Cause EXHT  1.75936  0.20387 
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  DEFA does not Granger Cause DEJU 21  3.07512  0.07412 
  DEJU does not Granger Cause DEFA  1.91358  0.17984 

  EXED does not Granger Cause DEJU 21  4.55206  0.02723 
  DEJU does not Granger Cause EXED  1.66065  0.22114 

  EXHT does not Granger Cause DEJU 21  2.22274  0.14066 
  DEJU does not Granger Cause EXHT  1.88818  0.18356 

  EXED does not Granger Cause DEFA 21  0.44296  0.64977 
  DEFA does not Granger Cause EXED  4.13338  0.03572 

  EXHT does not Granger Cause DEFA 21  4.77743  0.02361 
  DEFA does not Granger Cause EXHT  3.24032  0.06584 

  EXHT does not Granger Cause EXED 21  12.1087  0.00063 
  EXED does not Granger Cause EXHT  1.90760  0.18071 

 

Dependent Variable: D(RGDP)   
Method: Least Squares   
Date: 01/06/15   Time: 14:46   
Sample (adjusted): 1992 2012   
Included observations: 21 after adjustments  

Variable Coefficient Std. Error t-Statistic Prob.   

C 0.757170 0.356437 2.124276 0.0596 
RGDP(-1) -0.337442 0.211138 -1.598206 0.1411 
RGDP(-2) -0.054052 0.088747 -0.609054 0.5561 
D(DEJU) 1.942390 0.894511 2.171454 0.0550 

D(D(FDIN)) -1.37E-06 1.62E-06 -0.847638 0.4165 
D(PFIN) 2.18E-08 5.44E-07 0.040173 0.9687 

D(D(CPSN)) -9.56E-08 1.04E-07 -0.915904 0.3813 
D(DEBT) 1.64E-07 4.25E-07 0.385454 0.7080 
D(EXED) -1.18E-05 5.96E-06 -1.987254 0.0750 
D(EXHT) -6.67E-06 5.61E-06 -1.188971 0.2619 
D(INSQ) 0.007225 0.014574 0.495779 0.6308 

R-squared 0.539628     Mean dependent var -0.005239 
Adjusted R-squared 0.079257     S.D. dependent var 1.085619 
S.E. of regression 1.041710     Akaike info criterion 3.225286 
Sum squared resid 10.85160     Schwarz criterion 3.772417 
Log likelihood -22.86550     F-statistic 1.172159 
Durbin-Watson stat 2.240528     Prob(F-statistic) 0.403289 
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Breusch-Godfrey Serial Correlation LM Test:  

F-statistic 0.611385     Probability 0.566128 
Obs*R-squared 2.784214     Probability 0.248551 

     
Test Equation:   
Dependent Variable: RESID   
Method: Least Squares   
Date: 01/06/15   Time: 14:49   
Presample missing value lagged residuals set to zero. 

Variable Coefficient Std. Error t-Statistic Prob.   

C -0.045760 0.418968 -0.109221 0.9157 
RGDP(-1) -0.020291 0.358683 -0.056570 0.9563 
RGDP(-2) -0.012968 0.093180 -0.139167 0.8928 
D(DEJU) -0.212339 0.971077 -0.218664 0.8324 

D(D(FDIN)) -1.85E-07 1.69E-06 -0.109398 0.9156 
D(PFIN) -2.93E-07 6.63E-07 -0.442359 0.6699 

D(D(CPSN)) -2.19E-08 1.16E-07 -0.189880 0.8541 
D(DEBT) 7.04E-08 4.57E-07 0.154068 0.8814 
D(EXED) 4.11E-06 7.34E-06 0.559976 0.5908 
D(EXHT) 4.88E-06 7.63E-06 0.639166 0.5406 
D(INSQ) -0.002893 0.015523 -0.186383 0.8568 

RESID(-1) -0.240613 0.573509 -0.419546 0.6859 
RESID(-2) 0.526435 0.578910 0.909355 0.3897 

R-squared 0.132582     Mean dependent var -1.24E-16 

0

1
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6

-1 0 1

Series: Residuals
Sample 1992 2012
Observations 21

Mean      -1.24e-16
Median   0.056034
Maximum  1.410296
Minimum -1.575021
Std. Dev.   0.736600
Skewness  -0.369141
Kurtosis   3.076230

Jarque-Bera  0.482012
Probability  0.785837
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Adjusted R-squared -1.168546     S.D. dependent var 0.736600 
S.E. of regression 1.084716     Akaike info criterion 3.273528 
Sum squared resid 9.412875     Schwarz criterion 3.920137 
Log likelihood -21.37205     F-statistic 0.101897 
Durbin-Watson stat 2.060742     Prob(F-statistic) 0.999682 

 

Ramsey RESET Test:   

F-statistic 1.151764     Probability 0.311111 
Log likelihood ratio 2.528882     Probability 0.111779 

     
Test Equation:   
Dependent Variable: D(RGDP)   
Method: Least Squares   
Date: 01/06/15   Time: 14:50   
Sample: 1992 2012   
Included observations: 21   

Variable Coefficient Std. Error t-Statistic Prob.   

C 0.999962 0.419915 2.381345 0.0411 
RGDP(-1) -0.266696 0.219678 -1.214030 0.2556 
RGDP(-2) -0.056931 0.088122 -0.646041 0.5344 
D(DEJU) 1.777526 0.900992 1.972855 0.0800 

D(D(FDIN)) -8.02E-07 1.69E-06 -0.474162 0.6467 
D(PFIN) -1.36E-07 5.59E-07 -0.242554 0.8138 

D(D(CPSN)) -9.35E-08 1.04E-07 -0.903012 0.3900 
D(DEBT) -1.63E-08 4.54E-07 -0.035829 0.9722 
D(EXED) -1.23E-05 5.93E-06 -2.078907 0.0674 
D(EXHT) -7.00E-06 5.58E-06 -1.255163 0.2410 
D(INSQ) 0.019854 0.018646 1.064750 0.3147 

FITTED^2 -0.501041 0.466865 -1.073203 0.3111 

R-squared 0.591860     Mean dependent var -0.005239 
Adjusted R-squared 0.093022     S.D. dependent var 1.085619 
S.E. of regression 1.033894     Akaike info criterion 3.200101 
Sum squared resid 9.620434     Schwarz criterion 3.796971 
Log likelihood -21.60106     F-statistic 1.186477 
Durbin-Watson stat 2.068827     Prob(F-statistic) 0.405170 

 


