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Abstract
This paper aims at determining the short-run and long-run causality running from
macroeconomic imbalances to the performance of the stock market by applying Johansen
Cointegration Test along with unrestricted VAR and Vector Error Correction Models on a
selected number of macroeconomic financial and structural imbalances and selected
indicators of the performance of stocks in Egyptian pounds and US dollars.
The paper concluded that the structure of economic sectors differs from the
structure and characteristics of the stock market, the causality effects running from
structural imbalances to stock market performance are more powerful relative to the effects
of macroeconomic imbalances that are related to financial issues, and, except for the public
debt imbalance, the effects of different macroeconomic imbalances on the performance of
stocks in Egyptian pounds and US dollars are the same.
Keywords: Macroeconomic, structural imbalances, financial imbalances, stock market,
Egypt.
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1. Introduction
The fact that there are only a few incontrovertible laws in economics stems from the great debates
about the nature of the relationship between different economic sectors and variables in the economy.
The relationship between the performance of the stock market and the performance of different sectors
and variables in the economy is one of those debates (Mahdavi and Sohrabian, 1991). Although there is
considerable controversy about the ability of stock market performance to provide a clear picture
regarding the performance of the economy as a whole; however, the performance of different indices in
stock markets is usually considered as an indicator of the status of economic activity and the health of
the economy as a whole (Mishkin, 2009). On the other side, fluctuations in the performance of stock
markets are linked, directly and indirectly, to several macroeconomic variables in the economy; thus,
status and changes in these variables can predict the response of stock market performance to changes
in macroeconomic variables (Fame, 1981).
The effect of macroeconomic performance on the stock market could be supported by two
channels. On one hand, the performance of the economy determines its ability to generate and direct
domestic savings, the raw materials in primary markets’ processes. On the other hand, the performance
of the economy determines the capacity of outstanding stocks, the fluctuations in their prices, market
capitalization, and the number of transactions on stocks. In this context, imbalances in the real and
money sectors in the economy are expected to play a considerable role in stock market fluctuations.
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Marco (2011) illustrated that the differentiated effect of the 2008 global financial crisis on individual
European countries stems mainly from the differentiated macroeconomic imbalances in those
countries, where macroeconomic imbalances aggravated the severity of the financial crisis in some
countries and mitigated its severity in others. For developing countries, the effect of macroeconomics
imbalances on stock market performance may differ from the one in developed countries, where
financial markets in most developing countries are dominated by the banking sector which aggravates
the severity of macroeconomic imbalances on stock performance (Ndako, 2013).
1.1. Research Objective
This paper examines the effect of a selected number of structural and financial imbalances in the
economy on the performance of stocks in Egyptian pounds and US dollars to determine the response of
the performance of stocks to these macroeconomic imbalances.
1.2. Research Importance
There are a number of macroeconomic economic imbalances that characterize the Egyptian economy.
The effects of these imbalances may extend to the financial system in the economy, as they are able to
determine the relative weights of different financial intermediaries, equity market, and debt market in
the financial system. Moreover, they are able to determine the characteristics and performance of the
stock market, the main driving force for the economic growth process. In this context, spotting the
effects of such macroeconomic imbalances on the performance of the stock market enables for
predicting the behavior of the stock market based on changes in these imbalances. In addition,
modifying one or more of these efficacious macroeconomic imbalances enables for supporting the
economic growth mechanism through an effective stock market.
1.3. Research Problem
The relative weight of the stock market in the Egyptian financial system has been deteriorated in favor
of financial intermediaries, in general, and commercial banks, in particular. This is evidenced by the
deterioration of the number of listed companies in the Egyptian Exchange. Moreover, performance
indicators of the stock market show severe fluctuations over time. While exogenous variables, such as
wars, revolutions, financial crises, and the like, are responsible for temporary changes in the relative
weight and characteristics of the stock market, the structure and characteristics of the economy are
main players in determining the long-term behavior and characteristics of the stock market.
1.4. Research Hypotheses
A The structure of different economic sectors determines the structure and characteristics of the
stock market.
B Macroeconomic imbalances that affect the performance of stocks in local currency differ from
the ones that affect the performance of stocks in US$.
C Macroeconomic imbalances that are related to financial issues have more powerful effects on
the performance of the stock market relative to other macroeconomic imbalances.
1.5. Research Time Limitation
This research covers the period from 2000 to 2018, the period in which the Egyptian economy
experienced massive changes related to the structure of different economic sectors, structure of
external transactions, and other macroeconomic imbalances. At the same time, the performance of the
stock market witnessed volatile performance during the considered period.
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1.6. Sources of Data
Data are collected from five main sources: Central Bank of Egypt, Ministry of Finance, Egyptian
Exchange, World Bank (World Development Indicators Data Base), and International Monetary Fund
(World Economic Outlook Database).
1.7. Research Methodology
The research methodology is based on descriptive techniques, graphical and numerical techniques, to
arrange, summarize and represent collected data in an informative way to extract useful information
that enable for determining the characteristics of the structure of the Egyptian economy and the
performance of the stock market. In addition, Johansen Cointegration test along with unrestricted VAR
and Vector Error Correction models will be used to determine the dynamics of interaction between
different data series in the long and short-run.
1.8. Research Plan
Section (1): Introduction.
Section (2): Literature Review.
Section (3): The Characteristics of Macroeconomic Imbalances in the Egyptian Economy.
Section (4): Performance Indicators of the Egyptian Stock Market.
Section (5): The Relationship between Macroeconomic Imbalances and the Performance of the
Stock Market
Section (6): Concluding Remarks and Research Recommendations.

2. Literature Review
The forward and backward relationships between macroeconomic variables and stock market
performance witnessed inconsistent arguments through a multiple number of literatures. Podobnik et
al. (2010), based on studying a sample of 54 worldwide stock indices, examined the effect of real
economy represented by GDP on the equity market represented by market capitalization. The study
found a positive effect running from the growth of real GDP to the scale of market capitalization.
Atmadja (2005), based on a study covered five Asian countries, argued that the mutual effect of stock
market indices and macroeconomic variables is insignificant and that both sides are unable to predict
the future of the other one in the five Asian countries. Maysami et al. (2004), used Johansen and full
information maximum likelihood estimation models to examine the significance of the relationship
between a number of macroeconomic variables and a number of indices in Singapore stock market, and
they found a differentiated relationships between each index and the selected macroeconomic
variables, while the direction and magnitude running from macroeconomic variables to the stock
market index differ from one index to another. Minier (2003) argued that financial markets are able to
stimulate economic growth; however, the size and efficiency of financial markets in different countries
play a crucial role in determining the ability of different financial markets in supporting the economic
growth process. Rousseau and Wachtel (2000) supported the role of the stock market in encouraging
the rate of economic growth with an applied study on 47 countries. Cheng (1995) determined a number
of macroeconomic variables with significant effect on stock market returns in U.K. Abdullah and
Hayworth (1993), based on applied study on U.S stock market and number of macroeconomic
variables, found a positive effect of inflation and the level of domestic money supply on stock market
returns and a negative effect of the level of interest rate on stock returns. Chen (1991) argued that the
performance of stock market is one main indictor that enables for predicting the behavior of economic
growth rate, and that there is a direct relationship between the stock market performance and economic
growth rate. Mahdavi and Sohrabian (1991), based on Granger-causality tests, argued that economic
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growth rate in U.S managed to stimulate stock market indices, but there are no evidences to support
that the opposite is true.
A few studies touched on the importance of macroeconomic imbalances in determining the
response of the stock market to financial shocks, such as Marco (2011), who studied the effect of the
2008 global financial crises on European countries. The study illustrated that the severity of the
negative impact of the financial crisis on countries with large imbalances was relatively greater than in
countries with moderate imbalances. In addition, structural reform of domestic demand components is
able to mitigate both internal and external imbalances. Laopodis (2009) and Darrat and Brocato (1994),
claimed that public budget deficit, as a main source of macroeconomic imbalances, and its
synchronous policies have no effect on stock market prices.
Other studies focused on the consequences of macroeconomic imbalances on the economy as a
whole, such as Easterly and Hebbel (1991), who emphasized on fiscal deficit of public sector as main
source of macroeconomic imbalances and applied their study on ten countries: Argentina, Chile,
Colombia, Cote d'Ivoire, Ghana, Morocco, Mexico, Pakistan, Thailand, and Zimbabwe. The study
found that the macroeconomic imbalances stem from the way the fiscal deficit is financed rather than
the deficit itself. Based on the way of financing fiscal deficit of public sector, fiscal deficit may result
in inflation, negative real interest rate, and crowding out private spending.
What is new with this paper?
Most related studies focused on the effect of macroeconomic variables on financial markets,
even those that dealt with macroeconomic imbalances were limited to financial imbalances, not
structural imbalances. This paper will examine the dynamics of spillovers of macroeconomic
imbalances on the performance of the stock market in Egypt in the short and long-run, where
macroeconomic imbalances will be represented by structural and financial imbalances in the economy,
while stock market performance will be represented by the number of transactions on stocks, their
volume, and values.

3. The Characteristics of Macroeconomic Imbalances in the Egyptian Economy
This section demonstrates different forms and sources of macroeconomic imbalances in the Egyptian
economy, how these imbalances have been developed overtime, and how they are interrelated with
each other in the economy.
3.1. Structural Imbalances
Structural imbalances include the relative weights of different economic sectors in the economy, the
dominated activities in each sector, and the utilization and distribution of different factors of
production between the economic sectors. In this context, structural imbalances stand behind the rate of
economic growth, the growth of incomes, and the ability to transform the economic growth process
into a successful development process. In addition, structural imbalances are able to affect the
performance of financial markets based on their effects on the distribution of incomes and types of
generated productive activities in the economy, which directly affect the size, type, and utilization of
domestic savings, the raw materials in financial markets’ operations.
3.1.1. The Contribution of Different Economic Sectors to GDP
The historical data regarding the relative weights of the three main economic sectors in the economy,
agriculture, industrial, and services sectors, show weak contribution of the agriculture sector to GDP,
where the value-added of the agriculture sector to GDP recorded 15%, on average with a standard
deviation of 1%, during the period from 2000 to 2018, while the contributions of both the industrial
and services sectors to GDP were 37% and 48%, on average with standard deviations of 2% and 3%,
respectively, during the same period.
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In 2000, the contribution of both the industrial and services sectors to GDP was equal, where
the value-added
added of both the industrial and services sectors recorded 41%. Starting from the year 2001,
the contribution
contribution of the services sector to GDP started to increase at the expense of the contribution of
both the industrial and agricultural sectors. By the end of the year 2018, the contribution of the
agriculture, industrial and services sectors to GDP was 14%, 34%
34% and 52%, respectively, where the
contribution of the services sector to GDP followed an upward sloping trend, while the contribution of
both industrial and agriculture sectors followed downward sloping trends, see figure (1).
Figure 1:
1 The Contribution of Different Economic Sectors to GDP in Egypt

Source: World Bank, World Development
Development Indicators Data Base

Despite figure (1) perfectly depicts the idea of Clark (1940) regarding the progression of the
economic development process, where tertiary activities,
activities, represented by services sector activities and
stimulated by human skills and innovation, has been prospered overtime at the expense of both primary
and secondary activities, represented by traditional agriculture, mining and manufacturing sectors;
however,
ever, the question remains: do these structural changes actually reflect a real economic
development progress in Egypt?
The analysis of services sector activities revealed that productive activities have been
deteriorated over the period under study for the
the interest of social activities, see figure (2). The average
contribution of productive and social services to the services sector recorded 68% and 32%,
respectively, with a standard deviation of 6% for both of them through the period under study.
Figure 2: The Contribution of Productive and Social Services to the Services Sector

Source: Ministry of Finance, Monthly Financial Report, different issues.
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Despite productive services activities dominated the services sector activities with 62%
compared
compare
d to 38% for social services; however, it appears that retail and wholesale activities dominated
the activities of productive services with a contribution of 40%, followed by transportation and storage
activities with a contribution of 15%, and they both represent
represent 55% of the value of productive services,
see figure (3).
Figure 3: The Contribution of Different Services Activities to Productive Services Activities

Source: Ministry of Finance, Monthly Financial
Financial Report, different issues

In this regard, it can be said that services sector still at the second phase of services sector
development according to Clark classification of services sector activities, where its activities consist
mainly of first phase activities, traditional and petty services, that
that usually generate modest valuevalue-added,
and second phase activities, financial and logistic services. Thus, services activities did not yet been
promoted to the tertiary level which mainly dominated by technological and research services.
Regarding the industrial
industrial sector, manufacturing activities dominated 73% of industrial sector
activities in 2001, while mining activities dominated 27%. The contribution of manufacturing activities
to the industrial sector has been deteriorated since 2001 for the interest of
of mining and extraction
activities, where manufacturing activities contribution to industrial sector activities followed a
downward sloping trend, while mining and extraction activities followed an upward sloping trend until
they both evenly shared the activities
activities of the industrial sector in 2014. Starting from the year 2015,
manufacturing activities started to thrive at the expense of mining activities, where the contribution of
both activities recorded 64% and 36%, respectively, in 2016. But soon after, it began to deteriorate
again until the contribution of manufacturing and extraction activities to industrial sector activities
reached 60% and 40%, respectively, in 2018. See figure (4).
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Figure 4: The Contribution of Manufacturing, and Mining and Extraction
Extraction Activities to the Industrial Sector

Source: Ministry of Finance, Monthly Financial
Financial Report, different issues

What is worth to be mentioned is the leading role played by construction activities value-added
value
in promoting the manufacturing sector in Egypt,
Egypt, where it contributes with 27%, on average with a
standard deviation of 4%, to manufacture sector value-added.
value added. In addition, it seems that the
manufacturing sector has been mainly stimulated by the construction activities, where Pearson
correlation of manufacture
manufacture value-added
value added and construction activities value-added
value added is 0.993 with P-Value
P
0.000, see figure (5).
Figure 5: The Development of Value-Added
Value Added of both Manufacture Sector and Construction Activities

Source: Ministry of Finance, Monthly Financial
Fin
Report, different issues

Figure (5) illustrates that starting from the year 2015, the contribution of construction activities
to the manufacturing sector has been noticeably augmented thanks to the inflationary trend that the
Egyptian economy exposed to following the shortage in foreign exchange and then the flotation of the
Egyptian pound, where a large segment of people have turned to use real estate as a store of value. By
2018, the contribution of construction activities to the manufacturing sector recorded
corded 36%. This
tendency may have negative repercussions on the Egyptian economy, where the tendency of intensive
construction and overbuilding may not generate a demand for real estates that covers the supply of real
estates, especially in a country with modest economic growth generated out of non-real
non real estate sources
and limited sources of income flow from abroad through exports like Egypt, which ultimately ends
with a burst of real estate bubble. Moreover, if the country financial system is intensively involved
involved in
lending construction activities, this spreads the real state bust across the economy (Glaeser,
Glaeser, 2017).
2017) In
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addition, directing financial resources heavily to construction activities slows down the rate of
economic growth thanks to the low investment
investment multiplier generated from this type of investment.
3.1.2 The Participation of Labor Factor in Different Economic Sectors
3.1.2.
In 2000, the industrial sector dominated the largest share of labor factor with 57% of total employed
labor force followed by
by the services sector with 25% and finally the agriculture sector with 18%. The
participation of labor factor in different economic sectors has been developed over the study period,
where the contribution of labor to agriculture and services sectors has followed
followed an upward sloping
trend, while it has followed a downward sloping trend in the industrial sector, see figure (6). By 2018,
the distributions of the labor factor between industrial, services, and agriculture sectors were 44%,
36%, and 19%, respectively.
respective
Figure 6: The Participation of Labor Factor in Different Economic Sectors

Source: World Bank, World Development Indicators Data Base.

The performance of labor factors
factor in each economic sector may explain the structural changes made on
the participation
ipation of labor factor in different economic sectors
sector and enable for assessing
ing these changes.
The average product of labor factor shows adverse results to the structural changes made on the
contribution of the labor factor to different economic sectors, where
where the average product of labor factor
followed a downward sloping trend in both agriculture and services sectors, while, it followed an
upward sloping trend in the industrial sector, see figure (7).
Figure 7: Average Labor Factor Share of the Value-Adde
Value Addedd Generated in Different Sector

Source: World Bank, World Development Indicators Data Base.
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Figure (8) experiences the development of labor factor productivity relative to average product
of labor factor in the three main economic sectors.
Figure 8: Development of Labor Factor productivity

Source: Author’s calculations based on World Development Indicators Data Base, World Bank.

Figure (8) shows that the productivity of labor factor in both the agriculture and industrial
sectors was lying beneath the level of average product per unit of labor during most years of the study
period. Moreover, labor productivity was negative in a number of years during the study period in the
two sectors, see panels (a) and (b). Regrading labor productivity in the services sector, it showed
positive performance through the study period, where it was positive and lying above the average
product per unit of labor in the services sector, see panel (c).
Based on the behavior of labor productivity, the diminishing and modest contribution of labor
factor to the added value generated in the industrial and agriculture sectors was a logical one, while the
positive productivity of labor factor justifies the increasing number of labor factor working in the
services sector.
Reviewing the performance of labor factor at different economic sectors revealed that the
continuous addition of labor factor to sectors with negative labor productivity, agriculture and
industrial sector, in this case, will ultimately end with disguised unemployment in these sectors. On the
other hand, the diminishing average product per unit of labor in the services sector may work as
evidence of the basic, traditional, and petty services dominating this sector.
3.2. Domestic Savings-Investments Imbalance
The main sources of investment and capital accumulation are savings, this makes the imbalance
between savings and required investment for capital accumulation a critical obstacle to the process of
economic growth. Moreover, lack of savings in one economy imposes a critical challenge for the
financial system in the economy. On one hand, this may discourage the performance of the financial
system based on the fact that savings represent the raw material in the financial process; one the other
hand, where savings are scarce then the efficiency in allocating and using them is indispensable to
achieve high levels of investment and capital accumulation. For Egypt, there is always a gap between
domestic savings and investment in favor of the latter.
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Figure 9: The Development of Domestic Savings-Investment
Savings Investment Gap in Egypt

Source: Author’s calculations based on Ministry of Finance Data, Monthly Financial Report, different issues.

Figure (9), illustrates that the gap between domestic savings and investment is always negative
through the study period; however, the gap was decreasing during the period 2000-2004
2000 2004 with average
growth rate -11%
11% and a standard deviation of 5.5%; then, starting from 2005, the gap started to growgrow
up till the year 2011 with average growth rate 20% and a standard deviation of 10.7%. In 2011, the gap
started to shrink again thanks to retreatment in investment due to the 25th of January revolution, where
investment has retreated by 34% this year, and the gap continued to shrink until the year 2013 due to
the political instability prevailed during this period of time. Despite investment was growing at 20%,
on average, during the period 2014-2018;
2014 2018; however, the gap started to grow-up
grow up much severity, where
the average growth rate of the gap recorded 42% with a standard deviation of 17.2% during this period,
thanks to retreatment in domestic savings, where the growth of domestic savings recorded -32%,
32%, see
figure (10).
Figure 10: Growth Rates of Domestic Savings and Investment in Egypt

Source: Author’s calculations based on Ministry of Finance Data, Monthly Financial
Financial Report, different issues

The severe retreatment in the level of domestic savings attributed to the inflationary pressures
that the Egyptian economy exposed to in the wake of the flotation of the Egyptian pound exchange rate
in late 2016. In addition, there was a tendency to use real estate investment as a store of value rather
than the domestic currency after the devaluation of local currency and the corresponded high rates of
inflation as just mentioned in the previous section.
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3.3. Balance of Payments Imbalances
Balance of payments’ accounts are responsible for determining a number of macroeconomic indicators
that play a crucial role in determining the performance of the financial system.
system. Accordingly, the
imbalances of different accounts of the balance of payments are expected to have multiple effects on
the performance of the financial system, in general, and the performance of the stock market, in
particular.
3.3.1. Current Account Imbalance
Imbalance
This account includes short-term
short term flows of funds into and out of the economy through exports and
imports of goods and services and transfers of factors of production’s returns. Thanks to the permanent
and severe deficit in the balance of trade, the Egyptian current account was almost in deficit through
the study
y period, see figure (11).
Figure 11: The Development of the Egyptian Current Account and its Different Accounts

Source: Ministry of Finance, Monthly Financial
Financial Report, different issues

gure (11) panel (b), shows that the balance of goods was suffering a deficit and this deficit
Figure
was growing up through the study period, where the balance of trade in goods recorded 8% growth
rate, on average, with a standard deviation of 18% through the study
study period. The severe deficit in the
balance of trade in goods is attributed to trade in non-petroleum
non petroleum goods rather than the petroleum ones.
While the balance of trade in petroleum goods fluctuated between the positive and negative values, the
balance of trade
trade in non-petroleum
non petroleum goods was always in the negative area and the deficit growth rate
recorded 8%, on average, with a standard deviation of 17% through the study period, see figure (12).
Figure 12: The Development of the Balance of Trade of Petroleum
Petroleum and Non-Petroleum
Non Petroleum Goods

Source: Ministry of Finance, Monthly Financial Report, different issues.
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3.3.2. Financial Account Imbalance
In contrast to the status of current account imbalances, the financial account imbalances followed an
upward sloping trend and it was positive starting from the year 2006 and recorded 102% growth rate,
on average, with a standard deviation of 289% through the study period. Despite the positive trend of
financial account balances is attributed to the performance of foreign direct investment rather the
performance of portfolio investment; however, the severe fluctuations in these balances are attributed
to the performance of the two investments, where the growth rate of foreign direct investment and
portfolio investment balances recorded 55% and 68%, on average, with standard deviations 205% and
387%, respectively, during the study period, see figure (13).
Figure 13: The Development of the Egyptian Financial Account and its main Accounts

Source: Ministry of Finance, Monthly Financial Report, different issues

For the financial system, in general, and financial market, in particular, severe fluctuations in
portfolio investment make it hard to make benefit from such foreign savings and turn them into
productive investments in real assets; on contrary, the positive flows of such foreign savings may not
be in the best interest of the hosting economy. The severe fluctuations of portfolio investment are
related to the tenuousness of financial markets in most developing countries, where activities made by
a relatively small number of traders may affect the market as a whole. In addition, these markets are
usually exposed to heavy speculation which makes the prices of financial securities more volatile
(Grieg-Gran et al. 1998). Accordingly, reliance on portfolio investment, as a way to attract foreign
savings to developing countries, increases the volatility of the financial market, where foreign
investors’ decisions are affected by external variables rather than internal ones, such as investment
opportunities in other countries, and the economic status of other economies and their home
economies; furthermore, in several occasions, the domestic investors may follow the attitude of the
foreign ones which increases the volatility of securities market in developing countries (IMF, 1996).
Regarding the behavior of foreign direct investment, it seems that the severity of its volatility is
much less than the one of portfolio investment; however, movements of foreign direct investment are
totally linked to the status of their home economies and the political and economic status of the hosting
economies. Figure (13) panel (b) shows that after the flows of foreign direct investment to Egypt
reached its peak level in 2007, these flows witnessed severe retreatment in 2008, with the emergence of
the global financial crisis by late 2007, and the downward trend continued in 2011 with the occurrence
of the 25th of January revolution. Starting from 2012, the flows of foreign direct investment started to
increase gradually, thanks to the relative improvement in the political and economic status in the
country.
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3.4. Public Budget Imbalance
Debates regarding the relationship between public budget deficit and stock market performance has
been started since the neoclassical
classical era,
era, where neoclassical literatures argued that public budget deficit
is able to discourage the prices of stocks through the crowding-out
crowding out effect associated with financing this
deficit; while Keynesian model, on contrary, argued
argued that financing public budget deficit is able to
encourage the prices of stocks through inducing the level of effective demand.
The study time period has witnessed permanent deficit in the Egyptian public budget; however,
public budget deficit, as a percent
percent of GDP, experienced ups and downs through the study period
between 4%, as a minimum rate, and 13.7%, as a maximum rate, and it recorded 9.3%, on average,
with a standard deviation of 2.4% through the study time period, see figure (14). What is worth noting
is the relative relationship between public budget deficit and GDP, wherewith a status of economic
prosperity and political stability the rate of public budget deficit to GDP tends to decrease, like the time
period the Egyptian economy had been witnessed
witnessed through 2006-2009;
2006 2009; on contrary, through periods of
economic downturn and political instability, like the time period that had been witnessed through
2011-2013,
2013, the rate of public budget deficit to GDP tends to increase.
Figure 14: Development
Development of Public Budget Deficit as a Percent of GDP

Source: Ministry of Finance, Monthly Financial Report, different issues.

It can be said that public budget deficit has crossed the limits through the study period, where
the percent of public budget deficit
deficit to GDP exceeded 10% in a number of years; moreover, this percent
exceeded the one for Greece, which was suffering from a severe financial and debt crisis, where public
budget deficit as a percent of GDP was 13.7% and 12.7% for Egypt and Greece, respectively,
respectively, in 2013.
3.5. Public Debt Imbalance
Unfortunately, public budget deficit itself does not represent the only form of macroeconomic
imbalance, where the consequences of this imbalance generate other macroeconomic imbalances
namely the public debt, which
which consists of domestic (internal) public debt and foreign (external) public
debt, and the burden of serving this public debt.
3.5.1. Public Domestic Debt Imbalance
A rise in domestic debt is a normal consequence that usually associates high levels of public
public budget
deficit. The relationship between public budget deficit and public domestic debt in Egypt, both as a
percent of GDP, has been experienced by Pearson correlation analysis. Where public budget deficit
denoted by (Y) and public domestic debt denoted
denoted by (X), the results of the analysis were as follow:
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Variables to be Examined
Yt
Xt
Yt-1
Xt

Pearson Correlation
0.45
0.55

28

P-Value
0.05
0.01

The previous results illustrate that there is a direct positive relationship between public budget
deficit and total domestic debt; however, this relationship is much stronger and significantly valid with
a one-year lag period for the public budget deficit, where Pearson correlation was 0.55 and the
relationship is statistically significant at 1% significance level, which indicates that public budget
deficit is the main catalyst for raising public domestic debt.
The available data illustrate that public domestic debt has followed an upward sloping trend
through the study period until it reached its peak level in 2018 with 3.64 billion Egyptian pounds
(82.2% of GDP) and with an average growth rate of 17% and a standard deviation of 9.5%. Despite
that public domestic dept has followed an upward sloping trend during the study period; however, we
can divide the attitude of its growth into two intervals. Through the period from 2000 to 2010, the
average growth rate of domestic debt was 13% with a standard deviation of 10%; then, starting from
the year 2011, the growth of public debt started to be much severe, and the average growth rate of
domestic public debt increased to 22% with a standard deviation of 6% through the period from 2011
to 2018. Besides, the ration of domestic debt to GDP recorded 72.5%, on average, with a standard
deviation of 8.5% during the period from 2000 to 2010; then, this ratio had increased to 79.8%, on
average, with a standard deviation of 10% through the period from 2011 to 2018, see figure (15).
The behavior of domestic public debt, through the study period, illustrates the extent to which it
is related to the level of public budget deficit, where low rates of public budget deficit to GDP are
associated with low rates of public domestic debt to GDP and vice versa, see figures (14) and (15).
Figure 15: Development of Domestic Public Debt in Egypt

Source: Ministry of Finance, Monthly Financial Report, different issues.

The negative repercussions of the domestic public debt on the economy and financial market, in
general, and the stock market, in particular, are expected to be greater than the public deficit itself. On
one hand, domestic public debt is able to increase the level interest rate and crowd-out other types of
real and financial investment in the economy; on the other hand, if the public debt has been directed to
unproductive channels, serving this debt will be at the expense of future domestic savings due to
increase in different tax burdens in the economy for the sake of serving the increasing public debt.
Furthermore, the extraordinary spread of government securities with high-interest rates is an indicator
of the inability of the government to serve its debt burdens in the future (Pescatori and Sy, 2004).
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3.5.2. Foreign Debt Imbalance
The expected effect of foreign debt on the stock market stems from the negative impact
impact of this debt on
the level of domestic savings due to the increasing tax burdens directed to serve this debt, where the
real interest rate on foreign debt is linked to the exchange rate of the local currency. In other words, the
devaluation of the local currency aggravates the burden of serving foreign debts. Figure (16) panel (a)
shows that the growth rate of foreign debit was relatively stable till the year 2012, where the average
growth rate of foreign debt recorded 1.9% with a standard deviation of 5%
5% during the period 20002000
2012. Starting from the year 2013, the growth rates of foreign debt climbed to unprecedented high
rates, where average growth rates of foreign debt recorded 19% with a standard deviation of 14%.
Panel (b) illustrates the impact of the exchange rate of the local currency on foreign debt. Despite that
foreign public debt has been increased by accelerating rates starting from the year 2013; however, the
ratio of foreign debt to GDP did not massively increase until 2016, the year which witnessed the
flotation of the Egyptian pound, where the ratio of foreign debt climbed to 41.1% and 37.2% in 2017
and 2018, respectively.
Figure 16: Development of Foreign Public Debt in Egypt

Source: Ministry of Finance, Monthly Financial
Financial Report, different issues.

3.5.3. Serving Public Debt
Serving public debt is the third consequence of public budget deficit. Serving public debt is expected to affect
the stock market through absorbing a considerable amount of the pool of the domestic savings in the economy
to serve the public debt. The ratio of total public debt to GDP has reached high levels, as illustrated in figure
(17); accordingly, the burden of serving that debt has been climbed to high levels as well.
Figure 17: Development of Total Public Debt as a Percent of GDP in Egypt

Source: Ministry of Finance, Monthly Financial Report, different issues.
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The burden of serving public debt has been significantly increased since the second decade of
the twenty-first century. The massive increase in the burden of serving public debt is attributed to the
domestic debt rather than the foreign one, where serving domestic public debt is responsible for 87%,
on average, of serving total debt burdens, while serving foreign debt is responsible for just 13%, on
average, of these burdens, see figure (18) panel (a). In addition, burdens of serving public debt were
growing at 16%, on average, with a standard deviation of 15% through the first decade of the twentyfirst century. The growth of serving public debt burden witnessed massive changes during the second
decade of the century, where the growth rate of serving public debt accelerated to 29%, on average,
with standard deviation 16%, see panel (b) figure (18).
Figure 18: Development of Serving Public Debt in Egypt

Source: Ministry of Finance, Monthly Financial Report, different issues.

4. Performance Indicators of the Egyptian Stock Market
4.1. Structure of Listed Companies in the Egyptian Exchange
Companies working in industrial activities dominated the listed companies in the Egyptian stock
market, where they represent 57% of the number of listed companies followed by companies working
in services activities with 43% of listed companies. Table (1) illustrates the classification of different
listed companies in the Egyptian exchange between industrial and services activities in the year 2019.
Table 1:

Classification of the Listed Companies in the Egyptian stock Market According to their Activities

Activities
Services Activities
Banking and Financial Services
Travel & Leisure
Contracting and Construction Engineering
Information Technology, Media & Communication Services
Shipping and Transportation Services
Trade & Distributors
Education Services
Energy & Support Services
Utilities
Total Services Activities
Industrial Activities
Real Estate
Food, Beverages and Tobacco
Health Care & Pharmaceuticals Materials
Basic Resources

Number of Companies

Relative Weight

48
17
11
5
4
4
3
3
1
96
Number of Companies
31
29
17
16

21%
8%
5%
2%
2%
2%
1%
1%
0%
43%
Relative Weight
14%
13%
8%
7%
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Building Materials
15
7%
Textile & Durables
10
4%
Industrial Goods, Services and Automobiles
6
3%
Paper & Packaging
5
2%
Total Industrial Activities
129
57%
Total
225
100%
Source:: Author’s calculations based on the Egyptian Exchange, Data of Listed Companies on the internet.

Table (1) illustrates that banking and financial services activities dominated the activities of
services with 48 listed companies and relative weight 21% followed
followed by travel and leisure activities
with 17 listed companies and relative weight 8%. Regarding the industrial activities, real estate
activities occupied first place with 31 listed companies and relative weight 14% followed by food,
beverage, and tobacco
tobacco activities with 29 listed companies and 13% relative weight.
The comparison between the nature of the relative weights of listed companies and the
contribution of different economic sectors to GDP revealed the following findings:
• The services sector dominates
dominates the formation of GDP, while the industrial sector
dominates the structure of listed companies in the Egyptian Exchange.
• Companies working in the field of banking and financial services activities dominate the
number of listed companies in the Egyptian
Egyptian Exchange; however, the contribution of such
activities to GDP is a limited one.
• Despite the noticeable and growing contribution of real estate activities to GDP, in
general, and the manufacturing sector, in particular; however, the number of listed
companies
mpanies working in the field of construction activities represents just 14% of the
number of listed companies in Egyptian Exchange.
• Retail and wholesale activities value-added
value added represents 40% of productive services valuevalue
added, while there are just four listed
listed companies working in the field of trade and
distribution with a relative weight of 2% of total listed companies in the Egyptian
Exchange.
Regarding the agriculture sector, there are few numbers of listed companies working in
activities related to the agriculture sector, where just one company working in fertilizers, and four
companies working in the field of poultry.
Figure (19) depicts the development of the number of listed companies in the Egyptian
Exchange. It is clear that there is a massive
massive diminish in the number of listed companies through the
study period; however, the number of listed companies has been stabilized during the period 20102010
2018, where the standard deviation of the number of listed companies was 318 companies through the
period
eriod 2000-2009;
2000 2009; then, this number dramatically decreased to just 5 companies through the time
period 2010-2018.
2010
Figure 19: Development of the Number of Listed Companies in Egyptian Exchange

Source: Egyptian Exchange, Data of Listed Companies on the internet.
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4.2. Indicators of Stock Market Activities

Indictors of stock market activities include information regarding traded stocks such as number,
amount and market value of transactions on stocks, whether these transactions were made on floor or
over-the-counter, where over-the-counter transactions, as a number, amount (volume) and market
value, represent 4%, 15% and 20%, respectively, of floor transactions. These transactions are divided
into transactions in local currency and transactions in US dollars.
4.2.1. Transactions on Stocks in Local Currency
The number of transactions on stocks illustrates that the behavior of transactions on stocks in local
currency can be divided into four main phases: phase one from 2000 to 2004, where the numbers of
transactions were relatively stable; phase two from 2005 to 2009, where the numbers of transactions
were following an upward sloping trend; phase number three from 2010 to 2013, where the numbers of
transactions were following a downward sloping trend, and phase number four from 2014 to 2018,
where the numbers of transactions were fluctuating during this phase, see panel (a) figure (20).
Figure 20: Performance Indicators of Transactions on Stocks in Local Currency

Source: Central Bank of Egypt, Annual Report, different issues.

In the first phase, all the three indicators were relatively growing at modest rates, where the
number, amount and market value of transactions were growing, on average, at 25%, 40%, and 30%,
respectively. In phase two, the rate of growth of the three indicators has noticeably increased, where
the number, amount, and market value of transactions were growing, on average, at 61%, 74.5%, and
89.5%, respectively. Phase three can be described as a downward phase, where the average rate of
growth of the three indicators sharply diminished to record -18%, 4%, -6.5%, respectively. Finally,
phase four has witnessed fluctuations in the growth rate of the three indicators; however, they are
fluctuated around an upward sloping trend, where the average rate of growth of the three indicators was
7%, 24%, and 25%, respectively, see figure (20).
By examining the statistical correlation between different indicators of transactions on stocks in
local currency, it can be said that these indicators are mutually related, as shown in following Pearson
correlation test’s results.
Variables to be Examined
Number of Transactions
Value of Transactions
Number of Transactions
Market Value of Transactions
Value of Transactions
Market Value of Transactions

Pearson Correlation
0.445
0.901
0.474

P-Value
0.05
0.00
0.04

4.2.2. Transactions on Stocks in US $
The number of transactions on stocks illustrates that the behavior of transactions on stocks in US
dollars can also be divided into four main phases: phase one from 2000 to 2004, where the numbers of
transactions were relatively stable; phase two from 2005 to 2010, where the numbers of transactions
were following an upward sloping trend; phase number three from 2011 to 2016, where the numbers of
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transactions were following a downward sloping trend, and phase number four from 2017 to 2018,
where the numbers of transactions started to follow an upward sloping trend during this phase, see
panel (a) figure (21).
Figure 21: Performance Indicators of Transactions on Stocks in US Dollars

Source: Central Bank of Egypt, Annual Report, different issues.

In the first phase, the number of transactions was growing at 76%, on average, and they were
growing around a flatter upward sloping trend with a standard deviation of 88%. At this phase, both the
amount and market value of transactions on stocks were growing as well at 60% and 36%, on average,
respectively; however, their growth rates fluctuated much strongly and recorded standard deviation
rates of 126% and 116%, respectively.
In the second phase, there was a noticeable increase in the number of transactions on stocks,
where the growth rates of the number of transactions fluctuated around a relatively steeper upward
sloping trend at 108% growth rate, on average, and a standard deviation of 240%. With this massive
increase in the number of transactions on stocks, the growth rates of both the amount and market value
of transactions on stocks improved as well; however, this increasing trend did not continue to the end
of the second phase, where both indicators started to decrease in year 2009 and recorded average
growth rates 110% and 131% with relatively high standard deviations (127% and 252%, respectively).
In the third phase, the number of transactions on stocks suddenly decreased and its growth rate
followed a steeper downward sloping trend and recorded -27%, on average, with a standard deviation
of 20%. Despite the decreasing trend in the number of transactions on stock; however, both the amount
and market value of transactions on stocks fluctuated up and down and their growth rates recorded on
average -1% and -6% with standard deviations 36% and 73%, respectively. Finally, in the final phase,
the number of transactions on stocks started to climb again, and the market value of transactions as
well; however, the amount of transactions declined during this phase.
Pearson correlation test illustrated that different indicators of transactions on stocks in US
dollars are statistically correlated, as shown below:
Variables to be Examined
Number of Transactions
Value of Transactions
Number of Transactions
Market Value of Transactions
Value of Transactions
Market Value of Transactions

Pearson Correlation
0.842
0.869
0.791

P-Value
0.00
0.00
0.00

According to the strong and valid statistical relationship exists between the number of
transactions on stocks and other indicators of stock market activities, it can be said that the number of
transactions on stocks, whether in local currency or US $, is able to indicate the performance of the
Egyptian stock market as a whole.
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5. The Relationship between Macroeconomic Imbalances and The Performance of
The Stock Market
This section of the study will examine the short-run and long-run causality running from the previously
illustrated macroeconomic imbalances on the performance of the stock market in local currency and
US$.
5.1. Structural Imbalances and Performance of Stocks
5.1.1. Represented Variables and Data Series Stationarity
Structural indicators regarding the relative weights of value-added generated by different economic
sectors and the number of labor units working in each economic sector in the economy will be
represented by value-added per unit of labor in each economic sector, these variables represent the
dependent or explanatory variables in the statistical analysis of the study and denoted as follows:
Explanatory Variables
Natural Logarithm of Agriculture Sector Value-Added per unit of Labor
Natural Logarithm of Industrial Sector Value-Added per unit of Labor
Natural Logarithm of Services Sector Value-Added per unit of Labor

Denoted by
Ln(X1)
Ln(X2)
Ln(X3)

One the other side, the performance of stock market will be represented by natural logarithm of
the number of transactions on stock in Egyptian pounds and US dollars. These variables represent the
independent or response variables in the econometric model, and will be denoted as follows:
Response Variables
Natural Logarithm of Number of Transactions on Stocks in Egyptian Pounds
Natural Logarithm of Number of Transactions on Stocks in US Dollars

Denoted by
Ln(Y1)
Ln(Y2)

Finally, the status of stationarity of time series data of the variables in question has been
experienced using Augmented Dicky-Fuller and Phillips-Perron tests at level and first difference, see
appendix (1). The unit root test of time series data revealed that these data are non-stationary at level;
however, at first difference they become stationary. In other words, it can be said that data series in
question are integrated of order one.
5.1.2. The Econometric Analysis
Regarding the performance of stocks in Egyptian pounds, to determine the long-run effect of changes
in the value-added generated in different economic sectors per unit of labor on stock market
performance we applied the Johansen cointegration test on Y1, X1, X2, and X3. The test revealed that
the variables in question are cointegrated, where both Trace and Max-Eigen statistics for none
integrated equations are significant at a 5% significance level, so that the null hypothesis (H0) has been
rejected, see appendix (2) panel (a). This means that there is a potential long-run relationship between
the experienced variables. In other words, the value-added generated by different economic sectors
relative to the number of labor units in each economic sector may have long-run significant effect on
the performance of stocks in Egyptian pounds.
Applying Vector Error Correction Model or restricted VAR model enables for understanding
the mechanism of interaction between the variables in question in the long and short-run, where the
model enables for determining the Error Correction Term (ECT) as follows: see appendix (2) panel (b)
ECTt-1 = αlnY1t-1 + β1lnX1t-1 + β2lnX2t-1 + β3lnX3t-1 + a
Where α, β1, β2, β3, and a are the long-term coefficients.
The outcomes of the cointegrating equation and the long-run model was as follows:
ECTt-1 = 1.0lnY1t-1 + 5.8lnX1t-1 + 14.6lnX2t-1 – 4.2lnX3t-1 – 165.1
The short-run equation has to be estimated as follows, where c1, c2, c3, c4, c5, and c6 are shortrun coefficients:
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ΔlnY1t= c1ECTt-1+ c2lnY1t-1 + c3lnX1t-1 + c4lnX2t-1 + c5lnX3t-1 + c6
The outcomes of the short-run equation model were as follows:
ΔlnY1t= -0.7ECTt-1 +0.4lnY1t-1 – 2.5lnX1t-1 + 3.2lnX2t-1 – 1.3lnX3t-1 + 0.2
There are numbers of evidence regarding the validity of the previous error correction regression
equation; firstly, the sign of the error correction term coefficient is negative (-0.7), secondly, the
coefficient of error correction term is statistically significant at 5% significance level (t-statistic is -4.24
with p-value 0.0014), thirdly, R2 is (0.77) and it is less than Durbin-Watson statistic (2.5); fourthly, Fstatistic is statistically significant at 5% significance level (7.56 with p-value 0.002). Finally, the
residuals of the error correction regression equation are normally distributed, as denoted by JarqueBera test with statistic 1.42 and 0.49 p-value, residuals are not serially correlated as denoted by
Breusch-Godfrey serial correlation test (Obs R-squared is 2.4 with Prob. Chi2 0.12), and they have no
heteroskedasticity (Obs R-squared is 12.4 with Prob. Chi2 0.13). See appendix (2) panel (C).
The outcomes of the previous statistical analysis have been summarized in the following table:
Explanatory Variables
X1
X2
X3

Short-Run
Status
Insignificant
P-value=0.0548
Insignificant
P-value=0.1012
Insignificant
P-value=0.5423

Long-Run
Direction

Status

Negative
Positive
Negative

Direction
Negative

Significant

Negative
Positive

There is no short-run causality running from value-added per unit of labor in different
economic sectors to the number of transactions on stocks in Egyptian pounds.
• The short-run disequilibrium between independent and dependent variables in the model, has
been corrected at a speed of 70% in the long-run, where the variables became cointegrated in
the long-run.
• In the long-run, it can be said that the value-added per unit of labor generated in both the
agriculture and industrial sectors negatively affects the performance of stocks in Egyptian
pounds, while the one generated in the services sector positively affects the performance of
stocks in Egyptian pounds.
Regarding the performance of stocks in US dollars, to determine the long-run effect of changes
in value-added generated in different economic sectors per unit of labor on stock market performance
we applied Johansen cointegration test on Y2, X1, X2, and X3. The test revealed that the variables in
question are cointegrated, where both Trace and Max-Eigen statistics for none integrated equations are
significant at 5% significance level, so that the null hypothesis (H0) has been rejected, see appendix (2)
panel (d). This means that there is a potential long-term relationship between the experienced variables.
In other words, the value-added generated by different economic sectors relative to the number of labor
units in each economic sector may have long-run significant effect on the performance of stocks in US
dollars.
Applying Vector Error Correction Model or restricted VAR model will enable for
understanding the dynamics of interaction between the data series in question in the long and short-run,
where the model enables for determining the Error Correction Term (ECT) as follows: See appendix
(2) panel (e)
ECTt-1 = αlnY2t-1 + β1lnX1t-1 + β2lnX2t-1 + β3lnX3t-1 + a
Where α, β1, β2, β3 and a are the long-term coefficients.
The outcomes of cointegrating equation and long-run model was as follows:
ECTt-1 = 1.0lnY2t-1 + 11.1lnX1t-1 + 5.7lnX2t-1 – 9.4lnX3t-1 – 73.7
The short-run equation has to be estimated as follows, where c1, c2, c3, c4, c5 and c6 are shortrun coefficients:
ΔlnY2t= c1ECTt-1+ c2lnY2t-1 + c3lnX1t-1 + c4lnX2t-1 + c5lnX3t-1 + c6
•

European Journal of Economics, Finance and Administrative Sciences Issue 105 (2020)

36

The outcomes of the short-run equation model were as follows:
ΔlnY2t= -0.9ECTt-1 +0.8lnY2t-1 + 4.6lnX1t-1 + 6lnX2t-1 – 12.1lnX3t-1 + 0.4
There are numbers of evidence regarding the validity of the previous error correction regression
equation; firstly, the sign of the error correction term is negative (-0.91), so that convergence to longrun equilibrium is possible, secondly, the coefficient of error correction term is statistically significant
at 5% (t-statistic is -2.47 with p-value 0.0327), thirdly, R2 (0.4) is less than Durbin-Watson statistic
(2.1); fourthly, F-statistic is statistically significant at 5% (3.3 with p-value 0.046). Finally, the
residuals of the error correction regression equation are normally distributed, as denoted by JarqueBera test with statistic 1.52 and 0.46 p-value, residuals are not serially correlated as denoted by
Breusch-Godfrey serial correlation test (Obs R-squared is 0.54 with Prob. Chi2 0.46), and they have no
heteroskedasticity (Obs R-squared is 9.98 with Prob. Chi2 0.26). See appendix (2) panel (f)
The outcomes of the previous statistical analysis have been summarized in the following table:
Explanatory
Variables
X1
X2
X3

•
•
•

•

Short-Run
Status
Direction
Insignificant
Positive
P-value=0.2590
Insignificant
Positive
P-value=0.1586
Significant
Negative
P-value=0.0401

Long-Run
Status

Direction
Negative

Significant

Negative
Positive

There is no short-run causality running from value-added per unit of labor generated in both
agriculture and industrial sectors to the number of transactions on stocks in US$.
The short-run negative effect of value-added per unit of labor generated in services sector on
the performance of stock market in US$ has turned into a positive one in the long-run.
The short-run disequilibrium between independent and dependent variables in the model, has
been corrected at a speed of 91% in the long-run, where the variables became cointegrated in
the long-run.
In the long-run, it can be said that the value-added per unit of labor generated in both
agriculture and industrial sector negatively affects the performance of stocks in US$, while the
one generated in the services sector positively affects the performance of stocks in US$.

5.2. Domestic Savings-Investments Imbalance and Stock Market Performance
5.2.1. Represented Variables and Data Series Stationarity
The domestic savings-investment imbalance will be represented by the gap that exists between
domestic savings and investment, which is always in favor of the latter, where domestic savings are
less than investment during the study period. The natural logarithm of the gap between domestic
savings and investment represents the dependent or explanatory variable in the statistical analysis as
follows:
Explanatory Variable
Natural Logarithm of Domestic Savings – Investment

Denoted by
Ln(X4)

One the other side, the performance of stock market will be represented by natural logarithm of
the number of transactions on stock in Egyptian pounds and US dollars. These variables represent the
independent or response variables and will be denoted, in the econometric model, as follows:
Response Variables
Natural Logarithm of Number of Transactions on Stocks in Egyptian Pounds
Natural Logarithm of Number of Transactions on Stocks in US Dollars

Denoted by
Ln(Y1)
Ln(Y2)
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The status of stationarity of time series data of the dependent variable has been experienced
using Augmented Dicky-Fuller and Phillips-Perron tests at level and first difference, see appendix (1).
The unit root test of time series data reveled that the data series in question are integrated of order one.
5.2.2. The Econometric Analysis
Regarding the performance of stocks in Egyptian pounds, the outcomes of Johansen cointegration test
on Y1 and X4 illustrate that there is no potential long-run co-integration between the two variables,
where Trace and Max-Eigen statistics for none integrated equations are not significant at 5%
significance level, so that the null hypothesis (H0) has been accepted, see appendix (3) panel (a). In this
regard, it can be said that there is no long-run causality running from the saving-investment gap to the
performance of the stock market in local currency.
The short-run causality between X4 to Y1 will be experienced by running a standard Vector
Autoregression model (VAR) with two-years lag as follows:
lnY1t = C1*lnY1t-1 + C2*lnY1t-2 + C3*lnX4t-1 + C4*lnX4t-2 + C5
The outcomes of the previous regression model illustrated that none of the variables’
coefficients are significant at 5% significance level; however, the model as a whole is a valid one, see
appendix (3) panel (b). Moreover, the joint effect of the coefficients of one and two-period lags of the
dependent variable (C3 and C4) on the performance of the stock market in local currency has been
experienced using the Wald test. The test revealed that such effect does not exist and the null
hypothesis has been accepted, where the Chi-square probability is 0.7064.
Accordingly, it can be said there is neither short-run nor long-run causality running from the
saving-investment gap to the performance of the stock market in local currency.
Regarding the performance of stocks in US$, the outcomes of Johansen cointegration test on Y2
and X4 illustrate that there is no potential long-run cointegration between the two variables, where
Trace and Max-Eigen statistics for none integrated equations are not significant at 5% significance
level, so that the null hypothesis (H0) has been accepted, see appendix (3) panel (c). In this regard, it
can be said that there is no long-run causality running from the saving-investment gap to the
performance of the stock market in US$.
The short-run causality between X4 to Y2 will be experienced by running a standard Vector
Autoregression model (VAR) with two-years lag as follows:
lnY2t = C1*lnY1t-1 + C2*lnY1t-2 + C3*lnX4t-1 + C4*lnX4t-2 + C5
The outcomes of the previous regression model illustrated that none of the variables’
coefficients are significant at 5% significance level; however, the model as a whole is a valid one, see
appendix (3) panel (d). Moreover, the joint effect of the coefficients of one and two-period lags of
dependent variable (C3 and C4) on the performance of the stock market in US$ has been experienced
using the Wald test. The test revealed that such effect does not exist and the null hypothesis has been
accepted, where the Chi-square probability is 0.8983.
Accordingly, it can be said there is neither short-run nor long-run causality running from the
saving-investment gap to the performance of the stock market in US$.
5.3. Balance of Payments Imbalances and Stock Market Performance
5.3.1. Represented Variables and Data Series Stationarity
Balance of payments imbalances will be represented by percentage changes in current and financial
accounts’ balances; the two variables represent the dependent or explanatory variables in the statistical
analysis and denoted as follows:
Explanatory Variables
Percentage Change in Current Account’s Balance
Percentage Change in Financial Account’s Balance

Denoted by
(X5)
(X6)
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One the other side, the performance of the stock market will be represented by percentage
changes in number of transactions on stocks in Egyptian pounds and US dollars. These variables
represent the independent or response variables and will be denoted, in the econometric model, as
follows:
Response Variables
Percentage Change in Number of Transactions on Stocks in Egyptian Pounds
Percentage Change in Number of Transactions on Stocks in US Dollars

Denoted by
(Y1)
(Y2)

The status of stationarity of time series data of the variables in question has been experienced
using Augmented Dicky-Fuller and Phillips-Perron tests at level and first difference, see appendix (1).
The unit root test of time series data reveled that the data series in question are integrated of order one.
5.3.2. The Econometric Analysis
Regarding the performance of stocks in Egyptian pounds, the long-run causality running from current
and financial accounts’ balances to the performance of the stock market has been examined by
applying Johansen cointegration test on Y1, X5, and X6. The test revealed that the variables in question
are integrated, where Trace and Max-Eigen statistics for none integrated equations are significant at
5% significance level, so that the null hypothesis (H0) has been rejected, see appendix (4) panel (a).
This means that there is a potential long-term relationship between the experienced variables. In other
words, changes in current and financial accounts’ balances may have long-run significant effect on the
performance of the stock market.
Applying Vector Error Correction Model will enable for understanding the mechanism of
interaction between the variables in question in the long and short-run, where the model enables for
determining the Error Correction Term (ECT) as follows, where α, β1, β2, β3, and a are the long-term
coefficients: see appendix (4) panel (b)
ECTt-1 = αY1t-1 + β1X5t-1 + β2X6t-1 + a
The outcomes of cointegrating equation and long-run model was as follows:
ECTt-1 = 1.0Y1t-1 – 33.8X5t-1 + 9.9X6t-1 – 22.3
The short-run equation has to be estimated as follows, where c1, c2, c3, c4, c5, and c6 are shortrun coefficients:
ΔY1t= c1ECTt-1+ c2Y5t-1 + c3X5t-1 + c4X6t-1 + c5
The outcomes of the short-run equation model were as follows:
ΔY1t= -0.8ECTt-1 -0.26Y1t-1 -17.4X5t-1 + 5.6X6t-1 – 1.9
There are numbers of evidence regarding the validity of error correction regression equation;
firstly, the sign of the error correction term is negative (-0.8), secondly, the coefficient of error
correction term is statistically significant at 5% (t-statistic is -4.8 with p-value 0.0005), thirdly, R2 is
(0.80) and it is less than Durbin-Watson statistic (2.13); fourthly, F-statistic is statistically significant at
5% significance level (11.2 with p-value 0.0007). Finally, the residuals of the error correction
regression equation are normally distributed, as denoted by Jarque-Bera test with statistic 1.45 and
0.483 p-value, residuals are not serially correlated as denoted by Breusch-Godfrey serial correlation
test (Obs R-squared is 0.429 with p-value 0.5122), and they have no heteroskedasticity (Obs R-squared
is 8.17 with p-value 0.2256). See appendix (4) panel (c).
The outcomes of the previous statistical analysis have been summarized in the following table:
Explanatory
Variables
X5
X6

Short-Run
Status
Direction
Significant
Negative
P-value=0.0044
Significant
Positive
P-value=0.0158

Long-Run
Status

Direction
Positive

Significant
Negative
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The short-run negative effect of the current account’s balances on the performance of the
stock market in Egyptian pounds has turned into a positive one in the long-run, while the
positive short-run effect of the financial account’s balances has turned into a negative one
in the long-run.
• The model corrects its short-run disequilibrium at a speed of 80% in the long-run.
Regarding the performance of stocks in US$, the long-run causality running from current and
financial accounts’ balances to the performance of stock market has been examined by applying the
Johansen cointegration test on Y2, X5, and X6. The test revealed that the variables in question are
integrated, where Trace and Max-Eigen statistics for none integrated equations are significant at 5%, so
that the null hypothesis (H0) has been rejected, see appendix (4) panel (d). This means that there is a
potential long-term relationship between the experienced variables.
Applying Vector Error Correction Model will enable for understanding the mechanism of interaction
between the variables in question in the long and short-run, where the model enables for determining
the Error Correction Term (ECT) as follows, where α, β1, β2, β3, and a are the long-term coefficients:
see appendix (4) panel (e)
ECTt-1 = αY2t-1 + β1X5t-1 + β2X6t-1 + a
The outcomes of cointegrating equation and long-run model was as follows:
ECTt-1 = 1.0Y2t-1 – 25.5X5t-1 + 1.4X6t-1 – 37.3
The short-run equation has to be estimated as follows, where c1, c2, c3, c4, c5, and c6 are shortrun coefficients:
ΔY1t= c1ECTt-1+ c2Y5t-1 + c3X5t-1 + c4X6t-1 + c5
The outcomes of the short-run equation model were as follows:
ΔY1t= -0.8ECTt-1 -0.07Y1t-1 -16.5X5t-1 + 1.5X6t-1 + 2.5
There are numbers of evidence regarding the validity of error correction regression equation;
firstly, the sign of the error correction term is negative (-0.87), secondly, the coefficient of error
correction term is statistically significant at 5% significance level (t-statistic is -4.8 with p-value
0.003), thirdly, R2 is (0.66) and it is less than Durbin-Watson statistic (2.73); fourthly, F-statistic is
statistically significant at a 5% significance level (5.31 with p-value 0.0124). Finally, the residuals of
the error correction regression equation are normally distributed, as denoted by Jarque-Bera test with
statistic 0.216 and 0.897 p-value and they have no heteroskedasticity (Obs R-squared is 10.3 with pvalue 0.1103); however, residuals are serially correlated as denoted by Breusch-Godfrey serial
correlation test (Obs R-squared is 6.47 with p-value 0.0109), See appendix (4) panel (f).
The outcomes of the previous statistical analysis have been summarized in the following table:
•

Explanatory
Variables
X5
X6

•
•
•
•

Short-Run
Status
Significant
Chi-Squ (prob)=0.0281
Insignificant
P-value=0.5844

Long-Run
Direction

Status

Negative

Direction
Positive

Significant
Positive

Negative

The short-run negative effect of current account’s balances on the performance of stock
market in Egyptian pounds has turned into a positive one in the long-run.
There is no short-run causality running from financial account’ balances to the number of
transactions on stocks in US$.
The model corrects its short-run disequilibrium at a speed of 87% in the long-run.
In the long-run, financial account’ balances negatively affect to the number of
transactions on stocks in US$.
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5.4. Public Debt Imbalances and Stock Market Performance
5.4.1. Represented Variables and Data Series Stationarity
Public debt imbalances will be represented by percentage changes in domestic and foreign public debt;
the two variables represent the dependent or explanatory variables in the statistical analysis and
denoted as follows:
Explanatory Variables
Percentage Change in Domestic Public Debt
Percentage Change in Foreign Public Debt

Denoted by
(X7)
(X8)

One the other side, the performance of stock market will be represented by percentage changes
in number of transactions on stock in Egyptian pounds and US dollars. These variables represent the
independent or response variables and will be denoted, in the econometric model, as follows:
Response Variables
Percentage Change in Number of Transactions on Stocks in Egyptian Pounds
Percentage Change in Number of Transactions on Stocks in US$

Denoted by
(Y1)
(Y2)

The status of stationarity of time series data of the dependent variable has been experienced
using Augmented Dicky-Fuller and Phillips-Perron tests at level and first difference, see appendix (1).
The unit root test of time series data reveled that the data series in question are integrated of order one.
5.4.2. The Econometric Analysis
Regarding the performance of stocks in Egyptian pounds, the long-run causality running from domestic
and foreign public debt to the performance of stock market has been examined by applying Johansen
cointegration test on Y1, X7 and X8. The test revealed that the variables in question are integrated,
where Trace and Max-Eigen statistics for none integrated equations are significant at 5% significance
level, so that the null hypothesis (H0) has been rejected, see appendix (5) panel (a). This means that
there is potential long-term relationship between the experienced variables. In other words, changes in
the amounts of domestic and foreign public debt may have long-run significant effect on the
performance of stock market.
Vector Error Correction Model enables for understanding the mechanism of interaction between the
variables in question in the long and short-run, where the model enables for determining the Error
Correction Term (ECT) as follows, where α, β1, β2, β3, and a are the long-term coefficients: see
appendix (5) panel (b)
ECTt-1 = αY1t-1 + β1X7t-1 + β2X8t-1 + a
The outcomes of cointegrating equation and long-run model was as follows:
ECTt-1 = 1.0Y1t-1 + 7.4X7t-1 – 0.86X8t-1 – 139.6
The short-run equation has to be estimated as follows, where c1, c2, c3, c4, c5, and c6 are shortrun coefficients:
ΔY1t= c1ECTt-1+ c2Y1t-1 + c3X7t-1 + c4X8t-1 + c5
The outcomes of the short-run equation model were as follows:
ΔY1t= 0.13ECTt-1 -0.3Y1t-1 +2X7t-1 – 0.11X8t-1 – 3.7
Despite that the error correction model is a valid one, where R2 is (0.58) and it is less than
Durbin-Watson statistic (1.68); F-statistic is statistically significant at 5% significance level (3.88 with
p-value 0.0332) and the residuals are normally distributed (Jarque-Bera statistic 0.756 and 0.685 pvalue), residuals are not serially correlated (Obs R-squared is 0.408 with p-value 0.522), and they have
no heteroskedasticity (Obs R-squared is 5.095 with p-value 0.5317); however, the sign of the error
correction term is positive (0.13), and statistically insignificant at 5% significance level (t-statistic is
0.518 with p-value 0.6145); in addition, all short-run coefficients are statistically insignificant at 5%
significance level, see appendix (5) panel (c).
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The outcomes of the previous statistical analysis have been summarized in the following table:
Explanatory
Variables

X7
X8

Short-Run
Status
Direction
Insignificant
Positive
P-value=0.2507
Insignificant
Negative
P-value=0.8978

Long-Run
Status

Direction
Negative

Insignificant
Positive

Accordingly, it can be said that there is no short-run or long-run causality running from the
domestic and foreign public debt to the number of transactions on stocks in Egyptian pounds.
Regarding the performance of stocks in US$, the long-run causality running from domestic and
foreign public debt to the performance of stock market has been examined by applying Johansen
cointegration test on Y2, X7 and X8. The test revealed that the variables in question are integrated,
where Trace and Max-Eigen statistics for none integrated equation are significant at 5% significance
level, so that the null hypothesis (H0) has been rejected, see appendix (5) panel (d). This means that
there is potential long-term relationship between the experienced variables. In other words, changes in
the amounts of domestic and foreign public debt may have long-run significant effect on the
performance of stock market.
Vector Error Correction Model enables for understanding the mechanism of interaction
between the variables in question in the long and short-run, where the model enables for determining
the Error Correction Term (ECT) as follows, where α, β1, β2, β3 and a are the long-term coefficients: see
appendix (5) panel (e)
ECTt-1 = αY2t-1 + β1X7t-1 + β2X8t-1 + a
The outcomes of cointegrating equation and long-run model was as follows:
ECTt-1 = 1.0Y2t-1 + 5.8X7t-1 – 0.25X8t-1 – 129.2
The short-run equation has to be estimated as follows, where c1, c2, c3, c4, c5 and c6 are shortrun coefficients:
ΔY2t= c1ECTt-1+ c2Y2t-1 + c3X7t-1 + c4X8t-1 + c5
The outcomes of the short-run equation model were as follows:
ΔY2t= -0.57ECTt-1 -0.1Y2t-1 +3.6X7t-1 + 0.17X8t-1 – 1.25
There are numbers of evidence regarding the validity of error correction regression equation;
firstly, the sign of the error correction term is negative (-0.57), secondly, the coefficient of error
correction term is statistically significant at 5% significance level (t-statistic is -2.29 with p-value
0.0424), thirdly, R2 is (0.59) and it is less than Durbin-Watson statistic (1.39); fourthly, F-statistic is
statistically significant at 5% significance level (4 with p-value 0.03). Finally, the residuals of the error
correction regression equation are normally distributed, as denoted by Jarque-Bera test with statistic
0.28 and 0.866 p-value, residuals are not serially correlated as denoted by Breusch-Godfrey serial
correlation test (Obs R-squared is 2.822 with p-value 0.0929), and they have no heteroskedasticity
(Obs R-squared is 8.47 with p-value 0.2053), see appendix (5) panel (f).
The outcomes of the previous statistical analysis have been summarized in the following table:
Explanatory
Variables
X7
X8

•

Short-Run
Status
Direction
Significant
Positive
P-value=0.0090
Insignificant
Positive
P-value=0.8490

Long-Run
Status

Direction
Negative

Significant
Positive

There is positive short-run causality running from domestic public debt to number of
transactions on stocks in US$; however, the short-run causality is statistically invalid with
respect to foreign public debt.
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In the long-run, there is negative causality running from domestic public debt to number of
transactions on stocks in US$, while there is positive causality running from foreign public
debt to number of transactions on stocks in US$.
The model corrects its short-run disequilibrium at a speed of 57% in the long-run.

5.5. Public Budget Imbalance and Stock Market Performance
5.5.1. Represented Variables and Data Series Stationarity
The public budget imbalance will be represented by the natural logarithm of the public budget deficit
which represents the dependent or explanatory variable in the statistical analysis as follows:
Explanatory Variable
Natural Logarithm of Public Budget Deficit

Denoted by
Ln(X9)

One the other side, the performance of stock market will be represented by natural logarithm of
the number of transactions on stock in Egyptian pounds and US dollars. These variables represent the
independent or response variables and will be denoted, in the econometric model, as follows:
Response Variables
Natural Logarithm of Number of Transactions on Stocks in Egyptian Pounds
Natural Logarithm of Number of Transactions on Stocks in US$

Denoted by
Ln(Y1)
Ln(Y2)

The status of stationarity of time series data of the dependent variable has been experienced
using Augmented Dicky-Fuller and Phillips-Perron tests at level and first difference, see appendix (1).
The unit root test of time series data reveled that the data series in question are integrated of order one.
5.5.2. The Econometric Analysis
Regarding the performance of stocks in Egyptian pounds, the outcomes of Johansen cointegration test
on Y1 and X9 illustrate that there is no potential long-run co-integration between the two variables,
where Trace and Max-Eigen statistics for none integrated equations are not significant at 5%, so that
the null hypothesis (H0) has been accepted, see appendix (6) panel (a). In this regard, it can be said that
there is no long-run causality running from the public budget deficit to the performance of the stock
market in local currency.
The short-run causality between X9 to Y1 will be experienced by running a standard Vector
Autoregression model (VAR) with two-years lag as follows:
lnY1t = C1*lnY1t-1 + C2*lnY1t-2 + C3*lnX9t-1 + C4*lnX9t-2 + C5
The outcomes of the previous regression model illustrated that none of the variables’
coefficients are significant at 5% significance level; however, the model as a whole is a valid one, see
appendix (6) panel (b). Moreover, the joint effect of the coefficients of one and two-period lags of the
dependent variable (C3 and C4) on the performance of the stock market in local currency has been
experienced using the Wald test. The test revealed that such effect does not exist and the null
hypothesis has been accepted, where the Chi-square probability is 0.3869.
Accordingly, it can be said there is neither short-run nor long-run causality running from the
public budget deficit to the performance of the stock market in local currency.
Regarding the performance of stocks in US$, the outcomes of Johansen cointegration test on Y2
and X9 illustrate that there is no potential long-run cointegration between the two variables, where
Trace and Max-Eigen statistics for none integrated equations are not significant at 5% significance
level, so that the null hypothesis (H0) has been accepted, see appendix (6) panel (c). In this regard, it
can be said that there is no long-run causality running from the public budget deficit to the
performance of the stock market in US$.
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The short-run causality between X9 to Y2 will be experienced by running a standard Vector
Autoregression model (VAR) with two-years lag as follows:
lnY2t = C1*lnY1t-1 + C2*lnY1t-2 + C3*lnX9t-1 + C4*lnX9t-2 + C5
The outcomes of the previous regression model illustrated that none of the variables’
coefficients are significant at a 5% significance level; however, the model as a whole is a valid one, see
appendix (6) panel (d). Moreover, the joint effect of the coefficients of one and two-period lags of
dependent variables (C3 and C4) on the performance of the stock market in US$ has been experienced
using the Wald test. The test revealed that such effect does not exist and the null hypothesis has been
accepted, where the Chi-square probability is 0.5767.
Accordingly, it can be said there is neither short-run nor long-run causality running from the
public budget deficit to the performance of the stock market in US$.

6. Concluding Remarks and Research Recommendation
6.1. Concluding Remarks
6.1.1. There are a number of evidences suggest that the structure of economic sectors differs from
the structure and characteristics of the stock market.
Accordingly, it can be said that the first hypothesis of the study is an invalid one.
6.1.2. It seems that saving and investment tend to be simultaneous acts in both agriculture and
industrial sectors by the meaning that savings will be reinvested in the same sector. This
behavior indicates that the returns are distributed in favor of landlords and entrepreneurs.
6.1.3. There is a negative long-run causality running from value-added per unit of labor generated
in both agriculture and industrial sectors to the number of transactions on stocks in Egyptian
pound and US$, while this effect is positive with respect to the one generated in the services
sector. Moreover, the short-run causality running from all economic sectors to the
performance of stocks in Egyptian pounds and US$ is insignificant, except the one running
from the services sector to the number of transactions on stocks in US$, which was
negative.
With respect to structural imbalance, it can be said that the second hypothesis of the study is
an invalid one.
6.1.4. There is neither short-run nor long-run causality running from the saving-investment gap to
the performance of the stock market in Egyptian pounds and US dollars.
Accordingly, the second hypothesis of the study is invalid with respect to the savingsinvestment gap imbalance.
6.1.5. There is a negative short-run causality running from current account balances to the number
of transactions on stocks in Egyptian pound and US$, and this effect turned into a positive
one in the long-run.
6.1.6. There is a positive short-run causality running from financial account balances to the
number of transactions on stocks in Egyptian pounds and US$, and this effect turned into a
negative one in the long-run.
With respect to balance of payments imbalances, it can be said that the second hypothesis of
the study is an invalid one.
6.1.7. There is no short-run or long-run causality running from the domestic and foreign public
debt to the number of transactions on stocks in Egyptian pounds.
6.1.8. There is a negative long-run causality running from the domestic public debt to the number
of transactions on stocks in US$; however, this effect is positive with foreign public debt.
With respect to public debt imbalances, it can be said that the second hypothesis of the
study is a valid one.
6.1.9. There is no short-run or long-run causality running from the public budget deficit to the
number of transactions on stocks in Egyptian pounds and US$.
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With respect to public budget imbalances, it can be said that the second hypothesis of the
study is an invalid one.
6.1.10. The structural imbalances have more powerful effects on the performance of the stock
market relative to macroeconomic imbalances that are related to financial issues. This
indicates that the third hypothesis of the study is an invalid one.
6.2. Research Recommendations
In order to get the benefit of the forward positive effect of the stock market on the economy, the
backward effect from the economy to the stock market has to precede the forward effect. In other
words, economic activity has to be adopted to support the stock market so that the stock market is able
to support the economy. In this context, and based on the outcomes of the study, there are a number of
macroeconomic adjustments that are able to encourage the stock market to support the economy as
follows:
6.2.1. While the productivity of labor factor plays a crucial role in determining the ability of the
economic sector in supporting the stock market, then increasing labor productivity in all
economic sector is an indispensable tool in supporting the stock market and to increase its
relative importance in the process of economic growth and development, where high labor
productivity enables for more equitable distribution of income.
6.2.2. Supporting the sub-accounts of the current account can build a domestic production base
that prevents the flow of domestic income outside of the economy.
6.2.3. Stimulating changing the production techniques of foreign direct investment to the one
that allows for the acquisition of domestic factors of production on a large share of the
value-added generated from these investments, so that the positive effect of foreign direct
investment extends to the long-run, not just for a short time period. In addition, working
on achieving a state of political and economic stability within the country has an effective
role in alleviating the severity of fluctuations in foreign investments which enables for the
long-run benefit of these investments.

Appendices
Appendix (1)
Testing the Stationarity of the Econometric Models Time Series’ Variables
Variables
Ln(Y1)
Ln(Y2)
Ln(X1)
Ln(X2)
Ln(X3)
Ln(X4)
%Δ(X5)
%Δ(X6)

Status
Level
First Difference
Level
First Difference
Level
First Difference
Level
First Difference
Level
First Difference
Level
First Difference
Level
First Difference
Level
First Difference

Unit Root Test
Augmented Dicky-Fuller
Phillips-Perron
Test Value
P- Value
Test Value
P- Value
-1.622765
0.4512
-1.625444
0.4499
-3.587579
0.0180
-3.587579
0.0180
-1.981053
0.2916
-1.965467
0.2978
-3.317554
0.0303
-3.310512
0.0308
-0.011431
0.9456
-0.036778
0.9428
-3.490925
0.0217
-3.482834
0.0221
-2.306992
0.1803
-2.338956
0.1714
-6.074293
0.0003
-6.531535
0.0001
-2.998879
0.0541
-3.640082
0.0155
-8.125456
0.0000
-7.368024
0.0000
-1.410207
0.5526
-1.514254
0.5024
-5.239142
0.0012
0.0439
0.0001
-2.412134
0.1531
-2.396381
0.1570
-4.262588
0.0057
-6.737417
0.0001
-3.163405
0.0406
-3.163405
0.0406
-6.415559
0.0001
-6.756424
0.0001
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Status

Level
First Difference
Level
%Δ(X8)
First Difference
Level
Ln(X9)
First Difference
Level
%Δ(Y1)
First Difference
%Δ(Y2)
Level
First Difference
Source: Outcomes of EViews 10
%Δ(X7)

Unit Root Test
Augmented Dicky-Fuller
Phillips-Perron
Test Value
P- Value
Test Value
P- Value
-0.746518
0.8029
-3.348619
0.0286
-5.124618
0.0014
-9.389696
0.0000
-2.967944
0.0584
-2.960178
0.0592
-4.035959
0.0095
-9.486716
0.0000
-2.862077
0.0734
-2.109117
0.2435
-3.395411
0.0261
-3.391651
0.0263
1.682664
0.9959
1.534141
0.9934
-2.917885
0.0440
-2.917885
0.0440
1.303504
0.9974
1.438398
0.9982
-4.183309
0.0056
-4.170407
0.0057

Appendix (2)
Panel (a): Johansen Cointegrated Test

Panel (c): Vector Error Correction Model

Panel (b): Long Run and Short-Run Cointegrated Equations

Panel (d): Johansen Cointegrated Test
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Panel (e):
(e) Long Run and Short-Run
Short Run Cointegrated Equations

Panel (f):
(f) Vector Error Correction Model

Appendix (3)
( )
Panel (a):
(a) Johansen Cointegrated Test

Panel (b) Vector Autoregression Estimates
Panel:
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Panel (c): Johansen Cointegrated Test

Panel (d): Vector Autoregression Estimates

Appendix (4)
Panel (a): Johansen Cointegrated Test

Panel (c): Vector Error Correction Model

Panel (b): Long Run and Short-Run Cointegrated Equations

Panel (d): Johansen Cointegrated Test
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Panel (e): Long Run and Short-Run Cointegrated Equations

Panel (f): Vector Error Correction Model

Appendix (5)
Panel (a): Johansen Cointegrated Test

Panel (c): Vector Error Correction Model

Panel (b): Long Run and Short-Run Cointegrated Equations

Panel (d): Johansen Cointegrated Test
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Panel (e): Long Run and Short-Run Cointegrated Equations

Panel (f): Vector Error Correction Model

Appendix (6)
Panel (a): Johansen Cointegrated Test

Panel (c): Johansen Cointegrated Test

Panel (b): Vector Autoregression Estimates

Panel (d): Vector Autoregression Estimates
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