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Abstract

This paper analyses the impact of the Euro on the development of equity markets in the Euro area and compares the
results with those of the United States, UK, and Japan. Specifically, using data on 11 EMU countries from
1990-2010, we examine the impact of the Euro on different measures of stock market size, market liquidity, and
concentration. It then uses a variety of ARFIMA and GARCH models to test whether the volatility returns have
decreased following the introduction of the Euro. We found that the Euro enhances the depth and the liquidity in
Euro area equity markets and that concentration and the unconditional volatility of returns have significantly increased
in most Euro area equity markets. Furthermore, although our results identify the United States, Italy, Greece, and
Euronext as the fastest growing markets on aggregate, it identifies Ireland and Germany as the lowest growing
markets when information on market size, liquidity measures, volatility, and concentration measures
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1. Introduction

There is overwhelming evidence that integration of the Euro area equity markets has significantly increased since the
introduction of the Euro in 1999, and it is considered as a source of potential benefits. First, there is considerable
evidence that the EMU resulted in a reduction in the equity cost of capital (Hardouvelis et al., 2007). A lower cost of
equity capital, in turn, increases liquidity and investment as the net present value and risk premium rise, boosting
GDP. Second, the liberalization of capital markets in Europe has had an effect, and portfolio compositions are
becoming more similar. Reduction in barriers to capital mobility with exchange rates no longer barriers to equity
trading in the Euro area, a number of empirical research studies have found increased correlation among the
performance of national stock markets and an overall increase in the degree of co-movement between European
equity markets upon the introduction of the single currency (Asal, 2011; Cappiello et al., 2010 and Adjaouté and
Danthine, 2004). As a result, portfolios have begun to be allocated along pan-European sectoral lines rather than on a
country basis. Furthermore, a number of innovations to reduce the fragmentation of securities settlement systems,
such as the Eurosystem’s TARGET?2- Securities (T2S) project and the industry Code of Conduct for Clearing and
Settlement, are intended to improve further liberalization of securities markets in Euro Area.

Third, several empirical studies presented evidence that the introduction of the Euro and on-going financial market
integration has increased risk sharing and income smoothing through the cross-border ownership of assets portfolio
diversification (e.g. Kalemli-Ozcan et al., 2003). Fourth, integration may make a country vulnerable to economic and
political turmoil abroad making the domestic market more volatile. Volatility, in turn, has adverse implications for
liquidity and, hence investment. None of the studies, however, attempts to distinguish the behavior of the stock
market development cycles before and after the launch of the Euro.

Although the elimination of currency exchange risk and the high degree of integration probably have substantial
positive effects on diversification, risk sharing, cost of capital, and the competitiveness of the EMU economies, their
implications for equity market developments are somewhat ambiguous. At a more essential level, economists have
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neither a common model nor a common measure of stock market development. Subsequently, we know very little
about the impact of the Euro on equity market development in the Euro area.

This paper examines the impact of the Euro on equity market development in Euro countries and compares the
results with those of the United States, the UK, and Japan. It starts by evaluating the impact of the Euro and the
resulting financial integration on a set of different indicators of equity market developments; size, liquidity, and
concentrations. It then uses a variety of ARFIMA and GARCH models to test whether the volatility returns have
decreased following the introduction of the Euro. Since each indicator suffers from statistical and theoretical
shortcomings, using diversity of indicators would offer a more accurate picture of stock market development across
countries. Furthermore, it is well known that stock market development is a complex concept and no single
measure will capture all aspects of this development. The empirical analysis is conducted using data from eleven
Euro countries, the United States, the UK, and Japan over the period 1990 -2010.

The rest of this paper is organized as follows. Section 2 discusses the hypothesis about the impact of the Euro on
equity market development and reviews the empirical findings found in the literature. Section 3 presents and
examines the impact of the Euro on different indicators of stock market development using data from 11 EMU equity
markets compared to those markets of the United States, the UK, and Japan. The main empirical methodology and
the results along with an array of specification tests are also provided in this section. Section 4 summarizes the main
findings and concludes.

2. Equity Market Developments and the Euro

There are several channels through which the creation of the EMU could affect developments of the Euro area equity
markets. First, the Euro leads to a decrease in transaction costs, such as the cost of currency conversion and currency
risk, which increase intra-European capital inflow. Lower transaction costs increase the demand for every stock
traded in the Euro zone, which in turn, decreases liquidity risk and surge trading activities. As for the supply of
stocks, firms in Euro will have access to a larger pool of funds, and they will no longer be limited by the supply of
local funding. Thus, the size and the liquidity of European equity markets and the diversification opportunities
available to European investors are expected to increase following the introduction of the Euro. Furthermore,
increased competition between stock exchanges boosted by the elimination of exchange rate risks enables the shift
from traditional bank-based funding towards a more equity market-based funding. As equity markets grow in size,
utilization of economies of scale becomes better with the emergence of stock exchanges. The consolidation of stock
markets, the merger of exchanges in Amsterdam, Brussels, Paris, and Lisbon in Euronext and the integrated
Nordic-Baltic market, which includes the stock exchanges of Copenhagen, Stockholm, Helsinki, Tallinn, Riga, and
Vilnius are good examples.

Second, the common currency abolishes the various boundaries within the EU on the foreign currency compositions
of assets held by local institutional investors like life insurance companies and pension funds. These institutions were
constrained from holding an optimal portfolio of worldwide assets by maximum weights on assets denominated in
foreign currency. Moreover, adapting a common currency improves transparency and standardizes valuation of
equities in EMU, thus reducing adverse selection and moral hazard, while alleviating liquidity problems in financial
markets (Stulz, 1999 and Mishkin, 2001). Third, another channel through which the removal of barriers can spur
domestic stock market development is increased competition. As the Euro area equity markets become more
integrated, firms in the less financially developed countries can access major financial centers more easily by listing
on foreign stock exchanges. They may want to do so for different reasons: overcoming equity rationing in the
domestic market, reducing their cost of capital by turning to a more liquid market, signaling their quality by
accepting the scrutiny of more informed investors, or the rules of a better corporate governance system (Pagano et al.,
2001). Fourth, volatility of the European stock markets is another implication of the Euro. The question is having
convergence of European economics and the introduction of the Euro generated some effects on the volatility of
returns in the Euro area’s stock markets? Economic theory suggests that stabilization of fundamentals should
decrease the variance of stock returns for historically unstable stock markets (Morana and Beltratti, 2002). Cappiello
et al., 2010, found that after 1999 the degree of co-movements among the Euro area national equity markets was
augmented. Bartrama and Karolyi, 2006, found that although the Euro's launch was associated with an increase in
total stock return volatility, significant reductions in market risk exposures rose for nonfinancial firms both in and
outside of Europe.

The discussion above leads to two main hypotheses which will be tested in this paper:

Hy ;. Size and liquidity of the stock markets in the Euro Area have improved considerably since the adoption of the
Euro in 1999.
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Hy,. Volatility of returns and concentration in the Euro Area stock markets have decreased since the adaption of the
common currency in 1999.

3. Methodological Framework and the Empirical Evidence

With more than a decade having passed, it is an appropriate time to assess what the implication of the Euro for equity
market development might have been. This section examines the impact of the Euro on an array of stock market
development indicators in the Euro area compared to those of the United States, the UK, and Japan. Specifically, we
examine measures of (a) market size; (b) market liquidity; (c) market concentration; (d) market volatility, and (e)
conglomerate index that aggregates the information contained in measures (a)-(d). We use data from the World
Federation of Exchanges, MSCI Global Standard Indices and World Economic Outlook of the international Monetary
Fund. The data cover the period 1990-2010 for 11 EMU countries, the UK, the US, and Japan. The data is further
divided into two subsample periods; 1990-1998 and 1999-2010 e.g. pre and post Euro. The EMU countries include
Austria, Belgium, Finland, France, Germany, Greece, Italy, Ireland, Netherlands, Portugal, and Spain (Note 1). It is
important to notice that the impact of Stage Three of the EMU is of a mostly indirect nature, we are not assuming,
therefore, that the Euro has created a new economic system which had never been observed before. Rather we would
interpret an increase on the market size and liquidity, and a decrease in the unconditional variance of stock returns as
the result of the Euro, stemmed from elimination of currency risk.

3.1 Size of the Euro-zone equity markets

The main benefit of increased market size is the opportunity for greater diversification. In theory, the reduction in the
cost of risks of cross-border transactions allows investors to improve the spread of risk of their holdings and to
rebalance portfolios towards assets that were previously too costly in terms of risk-return trade- off of standard
portfolio theory. The Euro zone was expected to create a huge equity market with the potential to rival that of the
US: in 1994, the combined value of equities in the 11 EMU countries was $1.7 trillion, compared to $4.9 trillion in
the US. In 2010, the combined value of equities reported $6.0 trillion (+7.6% per annum) in the 11 EMU countries,
compared to $ 17.2 trillion (+7.5% per annum) in the US. The annual growth rate for the UK and Japan were 7.1%
and 0.45%, respectively. These figures make the Euro equity markets the fastest growing markets between 1994 and
2010.

To assess the impact of the Euro on the size of equity markets in the Euro area, we examine (a) the ranking of the
biggest stock exchanges of the world over the two subsample periods, (b) the market capitalization ratio and (c) the
market capitalization as a percentage of world capitalization.

We begin with the examination of the ranking of the biggest exchanges of the world in terms of market capitalization
over the period 1990-2010 (Note 2). The New York Stock Exchange (NYSE) is considered to be the world's biggest
stock exchange, in terms of market capitalization over the entire sample period 1990-2010. For most of the period
NASDAAQ has the second highest market cap in the world, followed by the Japan and the UK. In 1990, markets run
by Frankfurt Stock Exchange had a market capitalization of $355.3 billion, making it the 4™ largest exchange in the
world. As of December 2010, it had a market capitalization of $1.43 trillion, making it the 13™ largest exchange in
the world. At the same time, markets run by Euronext had a market capitalization of $2.93 trillion, making it the 5™
largest exchange in the world in December 2010. On the other hand, Shanghai, Hong Kong, Toronto, Bombay and
National stock of India emerged as major top ten stock exchanges in terms of market capitalization in recent years.
However, the findings so far are not directly informative about the impact of the Euro on the size of the Euro area’s
equity markets over time. We turn to this issue next.

Table 1 shows the development of market capitalization ratio country-by-country in the Euro area compared to those
of the United States, the UK, and Japan over the two subsample periods. As shown, the size of the stock market as
percentage of GDP varies considerably across countries. In the pre Euro period, Euronext, Finland, the US, the UK,
and Japan all had an average market capitalization ratio greater than 1.0, while Austria had an average market
capitalization ratio of 0.16. In the post Euro period, Euronext, Finland, Spain, the UK, and the US all had an average
market capitalization ratio greater than 0.85, while Austria and Germany had market capitalization ratio of less than
0.5. Furthermore, the size of the German stock market is somehow unaffected by the introduction of the Euro, as the
market capitalization ratio remained below 0.5 in the two subsample periods.

An important indication of the increasing importance of the Euro area equity market is provided by the statistics on
the growth rate of market capitalization ratio. Apart from Finland where the data is not complete, Spain, Austria,
Italy, and Greece are considered the fastest growing markets in the Euro area. These findings suggest that there is a
“catching-up effect”, where the introduction of the Euro and the removal of barriers have brought an improvement in
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the supply of finance in smaller markets and an increase in their depth as measured by domestic stock market
capitalization relative to GDP. Third, the growth rates of turnover ratio in most Euro countries surpass that in the
United States, the UK, and Japan.

Finally, we examine the development of market capitalization as a percentage of world capitalization for the whole
eleven Euro equity markets against those of the United States, Japan, and the UK (Note 3). Figure 1 shows how much
each country's percent of world market cap changed on average between 1994- 2010. As shown, even though the
Euro area and the US markets gained in the years preceded the introduction of the Euro, the share of these two
markets as a percentage of the world fell steadily following the introduction of the Euro. For example, while the Euro
area’s weight in total world stock market capitalization grew from 12% to 16% (+7.5 % per annum) over the period
1994 -1999, the US weight in total world stock market capitalization grew from 34% to 48% (+ 7.2 % per annum).
The weight for Japan recorded a decline of around 10% per annum for the same period and the UK’s weight in total
world stock market remained unchanged at 8%. This can be read as an indication that the bulk of positive impact that
EMU has fostered on the size of the Euro area markets took place already in the run-up to 1999.

Between 1999 and 2010, while the Euro area’s weight in total world stock market capitalization fell from 17% to 10%
(-3.6 % per annum), the US weight fell from 49% to 30% (-3,7 % per annum). The annual decline in the UK and
Japan were 1% and 4%, respectively. As in 2010, the US still makes up a third of the world market cap; however, it
is more than three times as big as the Euro area. China has the third highest market cap in the world, followed by the
UK, Hong Kong, Canada, France, and India. While India and China are still considered emerging markets, they both
have bigger market caps than Germany. Thus, despite having grown substantially over the period 1994-1998, the
Euro area’s cap as a percentage of the world has fallen steadily after 1999 and as of 2010 the Euro area’s weight of
world cap was less than its weight in 1994. One possible explanation of the worsening of the Euro area’s cap as a
percentage of the world in recent years could be the fears of a sovereign debt crisis developed among investors
concerning some Euro zone members. Greece, Ireland and Portugal and also some EU countries outside the area
resulted in valuation effects in an environment of declining asset prices associated with a significant withdrawal of
Euro area investors from investment.

3.2 Liquidity of the Euro-zone equity markets

While economists advance many theoretical definitions of liquidity, analysts generally use the term liquidity to refer
to the ability to easily buy and sell securities. A comprehensive measure of liquidity would quantify all the costs
associated with trading, including the time costs and uncertainty of finding a counterpart and setting the trade. Since
we want to compare liquidity across countries and across time and since data are very limited, we use three measures
of realized trading; the value of share trading ratio, the turnover ratio, and the average daily trading.

1) The Value of Share Trading Ratio

The first measure of equity market liquidity is the value of share trading ratio, which equals the total value of
domestic shares traded on the stock market exchange divided by GDP and thus, it provides information about the
aggregate ability of liquidity on an economy-wide basis. A large stock market is not necessarily an active market: a
large but inactive market will have a large market capitalization but a small value of share trading ratio and vice
versa. Together, market capitalization and total value of sharing traded inform us about market size and liquidity on a
macroeconomic scale.

In 1994, the combined value of share trading in the 11 EMU countries was $1.04 trillion, compared to $3.9 trillion in
the US, $0.86 trillion in Japan and $1.03 trillion in the UK. In 2008, the combined value of share trading was $13.4
trillion (+18% per annum) in the 11 EMU countries compared to $70 trillion (+21 per annum) in the US. The annual
growth rates for the UK and Japan were 12% and 16%, respectively. These figures make the Euro area the second
fastest growing market after the US. However, the above figures are not directly informative about the impact of the
Euro on liquidity of the Euro area’s equity markets over time. We turn to this issue next.

To assess the impact of Euro on liquidity we examine the development of share trading ratio country-by-country in
Euro area versus those of the United States, the UK, and Japan before and after the introduction of the Euro. The
results shown in table 2 indicate that the value of share trading ratio varies considerably across countries. In the pre
Euro period, Euronext, Germany, the UK, the US, and Japan all had an average value of share traded ratio above 0.20,
while Greece and Italy had an average value of share traded below 0.12. In the post Euro period, Euronext, Finland,
Spain, the US, and the UK had total value of share traded ratio of 1.0 or more, though Austria and Greece had a ratio
below 0.50. A comparison between the two subsample periods indicates that apart from Finland, Greece, Italy and
Euronext were the fastest growing markets in terms of liquidity following the introduction of the Euro.
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We also examine the development of the value share trading as a percentage of the world value of share trading for
each country within the Euro area compared to those of the United States, the UK, and Japan before and after the
introduction of the Euro. Figure 2 shows how much each country's percent of world share trading changed on
average between 1994- 2008. As shown in the figures, both the Euro area and the US value of share trading (% of
world) grew substantially in the years preceding the introduction of the Euro. For example, between 1994 and 1998,
while the Euro area’s weight in total world value of share trading grew from 11% to 14% (+ 6.7% per annum), the
US weight in total world value of share trading grew from 41% to 55% (+7.8% per annum). The growth rate for
Japan and the UK were -22% and — 6.3% per annum, respectively. In the post Euro period, whereas the Euro area’s
weight in total world value of share trading grew at a moderate rate of 0.56 % per annum, the US weight grew at a
rate of 0.85% per annum. Both the UK and Japan had the fastest growth rates of 1.2 % and 11 % per annum,
respectively. In sum, although the Euro area’s percent of world share trading has increased on average by more than
6% a year between 1994- 1998, it has then declined on average to 0.5 % a year between 1999-2008. This result, thus,
suggests that the bulk of positive impact that EMU has fostered on the liquidity of Euro area markets took place
already in the run-up of 1999.

2) The Turnover Ratio

The second measure of equity market liquidity is that the turnover ratio equals the total value of domestic shares
traded divided by market capitalization. The turnover ratio measures the trading of domestic equities on domestic
exchanges relative to the size of the stock market. High turnover ratio is often used as an indicator of low transaction
costs for investors buying and selling shares. Conversely, a lower turnover ratio drives up the impact transaction cost.
In addition, a large stock market is not necessarily a liquid market: a large but illiquid market will have a large
market capitalization ratio but a small turnover ratio and vice versa. While the value traded ratio captures trading
relative to the size of the economy, turnover measures trading relative to the size of the stock market.

Table 3 shows turnover ratio country-by-country for the Euro area, the UK, the US, and Japan over the two
subsample periods. As shown, the turnover ratio varies considerably across countries. In the pre Euro period, while
Germany, the UK, and the US are considered the most liquid markets where all had an average turnover ratio above
than 0.70, Austria, Finland, and Greece all had an average turnover ratio less than 0.4. In the post Euro period,
Euronext, Germany, Italy, Spain, the UK, and the US are considered the most liquid market where all had an average
turnover ratio above than 1. However, there are also a number of Euro area countries where stock markets are not
very liquid e.g. the Austrian, Greek, and Irish markets. Referring to the growth rate of turnover ratio, reported in the
last row of Table 3, reveals some interesting facts. First, while the turnover ratio has shown uneven growth between
the two subsample periods in most markets, it has more than tripled in Italy and more than doubled in the Euronext
and Finish stock exchanges. Second, the lowest growth rate of turnover ratio can be found in Austria, Germany, and
Ireland.

As discussed in Kunt and Levine, 1995, and Levine and Zervos, 1996, both the value of share trading and the
turnover ratio measures have one potential drawback. If stock prices rise today because of anticipated high profit, the
value stock transactions and therefore both indicators would rise without a rise in the number of transactions or a fall
in transaction costs. One way to determine the influence of the price effect is to look at market capitalization and
value of traded ratio together. The price effect influences both indicators, but only the value-traded ratio is directly
related to trading. Another way to examine the importance of the price effect is to examine the turnover ratio. The
price effect does not influence the turnover ratio because stock prices enter the numerator and the denominator of the
turnover ratio. In addition, the turnover ratio complements the value of share trading ratio. While total value traded
ratio captures trading compared with the size of the economy, turnover measures trading relative to the size of the
stock market. In other words, a liquid but tiny market on a macroeconomic scale will have a high turnover ratio but a
small total value traded. For example, there was not much equity trading in Italy relative to the size of its economy
between 1990- 1999, but Italy’s turnover ratio was high.

Figure 3 displays the time pattern of the average yearly turnover ratio in all of the 11 EMU countries, the United
States, Japan, and the UK over the two subsample periods. In the pre Euro period, the average turnover ratio in the
11 EMU countries reported 0. 64 (+ 4% per annum) compared to 0.89 (+ 5% per annum) in the US, 0.64 (+ 32% per
annum) in the UK, and 0.55 (-16 per annum) in Japan. In the post Euro period, the average turnover ratio in the 11
EMU countries reported 1.32 (+ 15 % per annum) compared to 2.10 (+ 18% per annum) in the US, 1.62 (+ 10% per
annum) in the UK, and 1.27 (+18 per annum) in Japan. Thus, the figures indicate that Euro area equity markets have
become more liquid following the introduction of the Euro and that it is considered the third fastest markets
following those of the United States and Japan.
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3) Average Daily Trading

We also include statistics of the average daily trading as an additional measure of liquidity and the results are
reported in table 4. In the pre Euro period, while Germany, Euronext, the UK, the US, and Japan are considered the
most liquid markets where all had an average daily trading above $1.5 billion, Ireland, Greece, and Austria all had an
average daily trading of 0.09 or less. However, in the post Euro period, Euronext, Germany, Italy, Spain, the UK, the
US, and Japan are considered the most liquid markets where all had an average daily trading above than 4.2 $ billion.
Ireland, Greece, and Austria all had an average daily trading of 0.34 or less. As for the growth between the two
subsample periods Italy, Greece, Finland, and Euronext are considered the fastest growing markets in terms of daily
trading ratio. As for the Euro area as a whole, the average daily trading on Euro area stock exchanges increased by
285 % compared to 240% and 108% for the UK and Japan, respectively. The growth of the average daily trades in
the United States recorded 742%, which is more than double of the Euro area.

3.3 Concentration in the Euro area versus the United States, the UK, and Japan

In some countries a few companies dominate the market. To measure the degree of market concentration, we compute
the share of market capitalization accounted for by the five largest stock exchanges and call this measure Concentration.
Table 5 shows the development of market concentration of the 5% of the largest companies by market value in the Euro
area, the United States, the UK, and Japan over the two subsample periods. Referring to the figures in table 5, we can
simply make three points. First, in most stock markets under examination, the five biggest companies account for a
significant slice of total market capitalization. For example, Germany, Italy, Spain, the UK, and the United States all
have a concentration above 0.60 % over the period 1994-2010. This high market concentration in EMU limits
diversification possibilities for a typical Euro land investor, which is essential for the proper investment decisions.
Second, concentration has increased in the post Euro era in all markets, apart from Ireland. The most notable increase
in concentration is observed in Finland (+ 49%), Austria (+ 23%), Euronext (+ 16%), and Spain (+ 13%).

This is a very high percentage of market concentration, which is not desired by the modern theories of portfolio
management or for those who want to minimize the risk through risk management and selection of the alternatives or
diversifies. It is also very difficult for investors to select the negatively correlated securities in the highly
concentrated capital market (Markowitz 1952). Third, despite having grown considerably over the two subsample
periods, the Euro area’s concentration is still lower than those of the United States, the UK, and Japan. Between 1995
and 2010, while the average concentration in the 11 EMU countries grew from 0.55% to 0.60 (+ 7.15%),
concentration in the United States grew from 0.62% to 0.63% (+2%). The growth of concentration in the UK and
Japan reported 10%.

3.4 Volatility of stock return in the Euro area’s equity markets

Has the Euro decreased stock return volatility in the Euro area’s equity markets? To answer this question, we have
considered the evaluation of the volatility of monthly stock returns for EMU member countries over the period
January 1990-2010. For the robustness of the results, we use alternative estimation methods to compute volatility
over the two subsample periods; 1990-1998 and 1999-2011 e.g. pre and post Euro. Specifically, we estimate (a) the
standard deviation and a 12" order autoregression, (b) F test for the equality of the unconditional variances, (c)
autoregressive fractionally integrated moving average model (ARFIMA), and (d) GARCH (1,1) model with Student
t-distribution errors. For comparison, we also have analyzed the volatility dynamics of stock returns in the United
States, Japan, and the UK.

We start with statistical description of returns in the 11 Euro area countries, the US, the UK and Japan, whose results
are reported in table 6. As shown, the mean varies considerably across countries, in the pre Euro period, whereas the
mean of returns in Finland, the Netherlands, Spain and the US averaged above 3% and the mean of return in Austria
and Japan averaged less than 0.5. Similarly, there are great cross-country differences in the standard deviations of
returns. Whereas the standard deviations of returns in Finland, the Netherlands, Spain, and Switzerland averaged
above 14 %, the standard deviations in Austria and Japan averaged less than 7 %. As in the post Euro period, the
mean of returns has fallen in all countries, except in Austria and Japan, where the standard deviations have increased
remarkably in most countries, particularly in Finland and Spain. Overall, the standard deviations have almost
doubled in the EMU, the United States, and the UK. For robustness of the results, we have estimated the 12™ order
autoregression of monthly returns, including dummy variables whose results are shown in the last two columns of
table 6. The results confirm the previous findings in that volatility has increased in all countries in the post-Euro era,
apart from Japan. The highest increase in volatility is observed in Finland, Spain, and Belgium, while the lowest
increase is observed in Italy, the Netherlands, and Japan.
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We next perform a preliminary F test for the equality of the unconditional variances of stock returns before and after
the introduction of the Euro, whose results are reported in table 7. As indicated, the null hypothesis of equal
unconditional variances in the two subsamples can be rejected for all countries e.g. the variances for the post Euro
were significantly larger than the variances for the pre Euro period, except for Japan. For Austria, for example, the
variances of the two subsamples were 41.2 and 127.5 and the one tailed calculated F-statistic is 0.32 with a p-value of
p=0.000, which reject the null hypothesis of equal variances at 1% significant level (Note 4). The most noticeable
increase in volatility is in Finland, Belgium, and Spain

The values of both skewness and excess kurtosis reported in table 6 reject the normality assumption of returns for all
countries, which undermines the previous findings. Peters (1991) argues that most financial markets are not Gaussian
in nature and tend to have sharper peaks and fat tails. Therefore, a number of traditional methods based on Gaussian
normality assumption have their own limitations in providing accurate forecasts. He argues that most financial
markets have a very long memory property; i.e., what happens today affects the future forever. Such a long memory
component of the market cannot be adequately explained by traditional models describing short-term memory, such
as AR (p), MA (q), ARMA (p, q), and ARIMA (q, d, q). A set of models has been established to overcome this
difficulty, and the most prominent one is the autoregressive fractionally integrated moving average (ARFIMA or
ARFIMA (p, d, q)) model (Note 5).

Table 8 reports the results using ARFIMA (1, 0, 1) model. As shown, the parameter d = -0.748 which is significantly
different from zero at 1 % level in which the ARFIMA model for returns seems a better model. Although, the test of
additional serial correlation in the error term is only just accepted at the 5% significant level, the diagnostic tests
suggest that the ARFIMA model has severe non-normality problems as well as evidence of ARCH errors. Furthermore,
the plot of the residuals suggests that the non-normality problem is due to the existence of outliers, which may also
account for the ARCH errors. Given that the ARCH affects the present; we will now see if it is advantageous to
formulate a more parsimonious GARCH (1, 1) model (Note 6).

The positive excess kurtosis, leptokurtic, reported in table 6 indicates that return distribution is best described by
super Gaussian, i.e., student's t-distribution, which motivates the use of the GARCH model with Student-t
distributed error to test for the equality of the unconditional variances. To test for the presence of a volatility shift, a
dummy variable assuming the value of one starting from 1 January 1999 has been included in the conditional
variance equation for all EMU countries apart from Greece, where the dummy starts from 2001. Specifically,
following Bollerslev (1987), equity returns, r; and variance, h, are expressed as:

re=vo+h*u, F,_+t(v) (1)

h, = ag+a; p*,_; + B1he_y + 4D, 2
The results are reported in table 9. As can be noticed from the table, normality Chi® test statistics indicate that it is
extremely unlikely that returns were generated by a normal distribution at 1% significant level, which is not
surprising considering the many large residuals. As shown in the table in none of the cases does the dummy have the
expected negative sign and it is significant for Belgium, Finland, Portugal, and Greece. Most importantly the dummy is
significant and positive for the EMU average returns. The evidence therefore, suggests that following the introduction
of the Euro, the unconditional volatility of returns has increased significantly in the EMU, especially in small
countries.

3.5 Correlations among the equity market development indicators

Table 10 provides the correlations among stock market development indicators we have discussed so far for the Euro
area versus the United States, the UK, and Japan. Three important facts merge from this table. First, while the two
measures of market liquidity; turnover ratio and value traded ration are insignificantly correlated, the estimated
coefficient for the US is positively significant with a value of 0.61. The two measures thus do not move one for one
and are complementary information about stock market development. Second, market size is significantly positively
correlated with the total value traded ratio in the EMU, the UK, and Japan. Third, countries with highly concentrated
markets also have markets that are less developed using the other indicators. Specifically, market concentration is
significantly negatively correlated with market size in the EMU and the UK with coefficient values of -0.10 and
-0.40, respectively. Similarly, market concentration is significantly negatively correlated with the value of share
trading in EMU and the UK with coefficient value of -0.10 in each market. Furthermore, the correlation coefficient
between market concentration and volatility in the Euro area has a value of 0.30, which is significant at 1% level and
indicates that as the market concentration increases, risk rises in the Euro zone. Overall, the correlations suggest that
the different indicators capture different aspects of stock market development. To measure how well stock markets
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function in general we need to incorporate the information contained in a broad selection of these indicators i.e.,
compute an index of overall stock market development. We turn to this issue next.

3.6 Which Stock Market is the most developed?

So far, we have examined the level and growth of stock market development indicator-by-indictor. We now address
the question: which stock markets are the most developed overall before and after the introduction of the Euro? To
do this, we construct an aggregated index of stock market development that combines information contained in the
five individual indicators discussed above. We then use this index to rank countries in terms of overall stock market
development before and after the introduction of the Euro.

In constructing such an index we follow a two-step procedure. First, for each country (i) we compute the
means-removed market capitalization, turnover ratio, value of share trading ratio, average daily trading, volatility,

@. Where X

(i) refers to the average of the absolute value of X in country (i) and X is the average of the absolute value of X across

the 14 countries under examination. Note, for the volatility and concentration we multiply the indicator numbers by (-1)
because larger numbers refer to less stock market development. Second, we sum up the means-removed values for the

five indicators to obtain an overall index for each country (Note 7).

Table 11 reports the computed aggregated index and ranking of the overall equity market development over the two

subsample periods. Specifically, the index aggregates information on market capitalization, turnover ratio, value of
share trading, average daily trading, volatility and concentration. While it is difficult to answer the question posted at

the start of this section, “which stock markets are the most developed?”, the results suggest the following findings. In

the pre Euro period, while the index ranks the United States, the UK, Japan and Germany as having very highly

developed equity markets, it ranks Greece, Italy, and Austria as having the least developed equity markets when

aggregating information on market size, liquidity measures, volatility, and concentration (Note 8). In the post Euro

period, however, while the index ranks the United States, the UK, Japan, and Euronext as having very highly

developed equity markets, it ranks Finland, Austria, and Ireland as having the least developed equity markets. Finally,
while the results identify the United States, Italy, Greece, and Euronext as the fastest growing markets on aggregate,

it identifies Ireland, Germany, and Japan as the lowest growing markets on aggregate (Note 9)

and concentration. We define the means-removed value of variable X for country (i) as: X(i)™ =

4. Conclusion

This paper analyses the impact of the Euro on the development of equity markets in the Euro area and compares the
results with those markets of the United States, the UK, and Japan. The main findings can be summarized as follows.
First, the Euro stock markets have gained remarkable significance over time. While their size and liquidity are still
substantially smaller than that of the US stock market, both in absolute terms and as a ratio of gross domestic product,
they are considered the fastest growing markets in terms of size and the second fastest in terms of liquidity between
1994 and 2010. Second, the impact of the Euro on the size and liquidity in each country within the Euro area varies
considerably. While there is a considerable increase in stock market size in Finland, Austria, and Greece, the size of
the German stock market is unaffected by the introduction of the Euro. These findings suggest that there is
“catching-up effect”, where the introduction of the Euro and the removal of barriers have brought an improvement in
the supply of finance in smaller markets and an increase in their depth. Third, despite having grown substantially
over the period 1994-1998, the Euro area’s cap and liquidity as a percentage of the world fell remarkably after 1999
and as of 2010 the Euro area’s weight of world cap were less than its weight in 1994. Fourth, although concentration
has increased in the post Euro era in all Euro area stock markets, apart from Ireland, Euro area’s concentration is still
substantially smaller than that of the US stock market. The most notable increase in concentration is observed in
Finland, Austria, Euronext, and Spain. Fifth, the Euro area’s market concentration is significantly negatively
correlated with market size and liquidity in the Euro area and is significantly positively correlated with volatility of
returns. Sixth, the unconditional volatility in the European stock markets has increased in all EMU countries,
especially in small economies. Seventh, in the post Euro period, while the index ranks the United States, the UK,
Japan, and Euronext as having very highly developed equity markets, it ranks Finland, Austria, and Ireland as having
the least developed equity markets when aggregating information on market size, liquidity measures, volatility, and
concentration. Furthermore, while the results identify the United States, Italy, Greece, and Euronext as the fastest
growing markets on aggregate, it identifies Ireland, Germany, and Japan as the lowest growing markets on
aggregates. Overall, though Euronext, Italy, and Greece may have been the biggest gainers, Germany and Ireland are
the major losers following the introduction of the Euro.
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Notes.

Note 1. We use the terms “EMU"" and “Eurozone™" interchangeably to mean the set of countries which adapted the
Euro as their own currency. Luxemburg is excluded because the size of its equity market is too small.

Note 2. The results are not shown to save space

Note 3. Some may blame the International Financial crisis started in the summer of 2007 for the decreasing growth
rate of market capitalization in the Euro area where the Euro area market capitalization declined in 2008 by 48%,
New York fell by 41%, and NASDAQ by 40.3%. Indeed, this decline has occurred in all equity markets where world
market capitalization also fell by 47.6% in the same year.

Note 4. A two-sample t-test was also performed that does not assume equal variances and the results reject the null
hypothesis of equal variances.

Note 5. For a further discussion on this topic, see Roselyne & Granger, 2010, and Baillie, 1996

Note 6. The basic ARMA (p,q) model is:* r= yo +oureit... 70yt &+ Bigeit... T Pegrg,t AD.. t=1,...,T. This assumes
that either 81~NID(0,052) , or E[g]=0 and E[st2]=0£2.

Note 7. For a similar expression, see Kunt and Levine, 1995.

Note 8. The results here are sensitive to the number of indicators included in the index. For example, including only
two measures for liquidity instead of three changes the ranking of the index shown in table 11.

Note 9. We plan to investigate both the underlying causes of this rapid development in Euronext in future research.
Note 10. Since the p-value is less than 0.05, this provides evidence that rejects the null hypothesis of equal variances

Note 11. The results remained unchanged after including different dummies to reflect the impact of financial crisis
(e.g., Dot-com bubble in 2000 and the global financial crisis in 2008), bank-based and equity-based financial
development as well as the level of economic development across the 14 countries.
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Table 1. Market capitalization ratio as a share of GDP in the Euro area, the United States, the UK, and Japan,
1990-2010°

Euronext® Austria Finland® Germany Greece Ireland” Italy Spain  US UK  Japan

1990 0,16 0,16 0,23 0,17 ... 0,13 021 052 084 097
1991 0,15 0,11 0,22 0,13 ... 0,13 023 0,66 093 090
1992 0,11 0,11 0,17 0,10 ... 0,10 0,16 0,70 0,85 0,61
1993 0,15 027 0,23 0,13 ... 0,14 023 0,75 1,17 0,67
1994 0,41 0,15 038 0,23 0,12 ... 0,18 024 0,70 1,08 0,775
1995 0,45 0,14 034 0,23 0,13 038 0,19 025 092 1,16 067
1996 0,54 0,14 049 0,27 0,17 047 020 039 1,07 135 065
1997 0,65 0,18 0,60 0,38 025 0,61 029 051 127 147 051
1998 0,90 017 1,18 0,50 0,60 0,76 046 066 143 1,63 0,63
1999 1,13 0,16 2,68 0,67 1,43 0,71 061 070 1,78 1,90 1,02
Average (68 0,15 0,63 0,31 032 0,59 024 036 098 1,05 074
2000 1,04 0,16 241 0,67 0,84 0,84 0,70 087 1,52 1,76 0,68
2001 0,84 0,13 1,53 0,57 0,64 0,72 047 0,77 134 147 055
2002 0,65 016 1,02 0,34 045 049 039 067 1,04 1,15 053
2003 0,30 022 1,04 0,44 0,53 0,54 041 0,82 127 132 0,70
2004 0,87 030 ... 0,43 0,53 0,61 046 090 137 130 077
2005 0,92 042 ... 0,44 0,60 0,56 045 085 137 134 1,00
2006 1,20 0,62 ... 0,56 0,79 0,73 0,55 107 144 1,55 1,06
2007 1,25 0,63 ... 0,63 085 0,55 0,51 123 140 137 099
2008 0,59 0,18 ... 0,30 026 0,19 023 059 080 0,70 0,64
2009 0,84 030 ... 0,39 034 028 031 098 1,07 128 065
2010 0,86 034 ... 0,43 022 030 030 085 1,18 1,60 0,71
Average (90 032 1,66 0,47 0,55 0,53 043 087 125 135 075

Growth % 31,33 109,20 162,00 51,41 70,33 -9,88 78,29 143,66 28,03 28,93 1,94

a- The figures refer to the following stock exchanges: Wiener Borse (Austria), Euronext (Brussels, Amsterdam,
Paris and Lisbon), Helsinki (Finland), Deutsche Borse (Germany), Athens (Greece), Irish (Ireland), Borsa
Italiana (Italy), BME Spanish (Spain), London (UK), Tokyo (Japan), NASDAQ + NYSE (US).

b- Data for Euronext and Ireland start 1994 and 1995, respectively. Data for Finland end 2003 since Finland’s
stock exchange merged in OMX Nordic

c- Growth refers to the percentage changes between the averages in the two subsample periods
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Table 2. Value of share traded ratio as percentage of GDP for the Euro area, the United States, the UK, and Japan,
1990-2008.

Austria Euronext Finland Germany Greece Ireland Italy Spain  US UK Japan
1990 0,16 0,11 0,03 0,33 0,04 0,04 0,31 0,53 042
1991 0,15 0,10 0,01 0,22 0,02 0,02 0,37 0,52 0,24
1992 0,11 0,10 0,02 0,22 0,01 0,02 0,42 0,60 0,13
1993 0,15 0,14 0,09 0,28 0,03 0,06 0,54 0,88 0,18
1994 0,15 0,17 0,13 0,28 0,05 0,11 0,55 097 0,18
1995 0,14 0,18 0,15 0,24 0,05 0,08 0,74 1,00 0,17
1996 0,14 0,25 0,17 0,33 0,06 0,16 0,08 0,94 1,16 0,20
1997 0,18 0,37 0,29 0,49 0,16 0,21 0,17 1,23 1,46 0,21
1998 0,17 0,53 0,47 0,68 0,37 0,45 0,40 e 1,46 1,98 0,19
Average 0,15 0,22 0,15 0,34 0,09 0,27 0,11 0,73 1,01 0,21
1999 0,16 0,62 0,34 0,72 1,37 0,49 0,45 2,08 2,26 0,38
2000 0,16 0,85 1,71 111 0,74 0,15 0,93 0,89 3,10 3,08 0,50
2001 0,13 0,93 1,45 0,75 0,29 0,22 0,57 1,07 2,08 3,07 041
2002 0,16 0,83 1,31 0,60 0,16 0,27 0,52 1,42 1,65 2,48 040
2003 0,22 0,74 1,01 0,53 0,20 0,28 0,54 1,28 1,50 1,94 0,50
2004 0,30 0,38 0,56 0,19 0,24 0,56 1,28 1,72 2,35 0,70
2005 0,42 0,99 - 0,69 0,27 0,33 0,73 1,63 1,92 2,49 0,98
2006 0,62 1,25 0,94 0,41 0,37 0,85 1,46 2,51 3,09 1,33
2007 0,63 1,67 1,30 0,54 0,53 1,09 1,67 4,07 3,67 1,46
2008 0,18 1,25 1,29 0,32 0,31 0,65 2,54 4,88 234 1,15
Average 0,30 1,00 1,26 0,85 0,45 0,29 0,69 1,47 2,55 2,68 0,78
Growth% 98,69 364,20 733,41 148,59 408,96 4,74 529,38 ... 250,01 164,41 265,04

e Data is limited to 2008. Data for Ireland and Spain starts 1996 and 2000, respectively.
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Table 3. Turnover ratio in the Euro area, the United States, the UK, and Japan, 1990-2008

Euronext Austria Finland Germany Greece Ireland Italy Spain US UK Japan

1990 043 0,17 1,43 0,25 028 ... 059 0,64 044
1991 028 0,11 1,03 0,19 0,15 ... 05 0556 026
1992 024 0,18 1,31 0,15 022 ... 060 071 021
1993 026 033 1,22 0,20 045 ... 073 0,75 0,27
1994 0,41 028 0,35 1,19 0,40 064 ... 0,79 090 024
1995 0,40 0,41 0,44 1,03 0,37 042 ... 080 08 025
1996 0,46 0,32 035 1,22 035 034 040 ... 088 086 031
1997 0,57 034 0,49 1,29 063 035 059 ... 097 1,00 041
1998 0,58 0,53 0,440 1,37 062 060 08 ... 1,02 122 031
Average (.48 034 0,31 1,23 035 043 045 ... 0,77 083 030
1999 0,55 0,39 031 1,08 09 069 0,74 ... 1,17 1,19 038
2000 0,81 032 0,71 1,67 0,88 0,18 133 089 204 1,75 0,73
2001 1,11 0,31 0,95 1,33 0,45 0,30 120 1,07 1,55 209 0,73
2002 1,28 0,18 1,28 1,77 0,36 0,56 1,33 142 159 2,16 0,76
2003 0,93 020 097 1,20 038 0,52 1,33 128 1,18 147 071
2004 1,01 0,28 1,29 0,36 0,40 123 128 125 1,80 0,90
2005 1,07 0,37 1,57 0,45 0,59 1,62 1,63 140 1,86 0,98
2006 1,04 0,41 1,67 0,52 050 1,55 146 1,74 200 1,26
2007 1,34 0,55 2,05 0,64 095 2,15 1,67 291 268 148
2008 2,13 1,37 423 1,26 1,66 287 254 611 336 1,80
Average 113 0,44 0,85 1,79 063 0,63 154 147 2,09 203 097
Growth% 13400 27,70 169,93 44,88 77,94 47,55 24420 ... 171,92 14421 223,99

e Data is limited to 2008.
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Table 4. Average daily trading in the Euro area, the United States, the UK, and Japan, 1990-2010 *

Euronext Austria Finland Germany Greece Ireland Italy Spain  US UK Japan
1990 0,67 0,04 0,02 2,00 0,02 0,17 7,05 2,16 5,26
1991 0,64 0,03 0,01 1,59 0,01 0,09 8,79 2,20 3,36
1992 0,70 0,02 0,01 1,79 0,01 0,11 10,46 2,63 1,95
1993 0,99 0,03 0,03 2,22 0,01 0,26 1442 3,44 3,24
1994 1,21 0,03 0,05 2,33 0,02 0,47 15,49 4,08 3,51
1995 1,41 0,05 0,08 2,34 0,02 0,34 21,75 4,58 3,61
1996 1,98 0,04 0,09 3,20 0,03 0,05 0,41 29,23 5,61 3,83
1997 2,92 0,05 0,14 4,20 0,08 0,07 0,80 40,71 7,89 3,66
1998 4,33 0,07 0,24 5,87 0,20 0,16 1,92 50,94 11,46 3,06
Average 1,65 0,04 0,07 2,84 0,05 0,09 0,51 22,09 4,89 3,50
1999 5,24 0,05 0,44 6,11 0,76 0,19 2,13 77,03 13,49 6,84
2000 7,20 0,04 0,83 8,35 0,38 0,06 4,03 1,78 122,46 18,09 945
2001 8,17 0,03 0,72 5,60 0,15 0,09 2,51 1,98 85,01 17,94 6,78
2002 7,74 0,02 0,72 4,79 0,09 0,13 2,52 2,61 69,70 15,88 6,36
2003 7,59 0,04 0,66 5,14 0,16 0,17 3,26 3,73 66,51 14,27 8,61
2004 9,54 0,10 6,00 0,18 0,18 3,77 4,79 80,89 20,35 13,08
2005 11,31 0,19 7,45 0,26 0,27 5,05 6,14 96,08 22,53 18,29
2006 15,11 0,33 10,82 0,43 0,32 6,26 7,58 133,85 30,05 23,48
2007 22,03 0,53 17,16 0,67 0,54 9,17 11,69 228,01 40,68 26,17
2008 17,49 0,42 e 18,49 0,46 0,32 5,93 9,49 277,02 24,69 22,89
Average 11,14 0,17 0,67 8,99 0,35 0,23 4,46 5,53 123,66 21,80 14,19
Growth% 575,62 317,75 810,14 216,75 683,89 149,78 777,43 459,70 345,38 305,94
a- See the text below table 1.
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Table 5. Market concentration of the 5% of the largest companies by market value in the Euro area, the United States,
the UK, and Japan; 1995-201

% Austria Finland Germany Greece Ireland Italy Spain Euronext EMU US UK  Japan
1995 0,34 043 0,67 0,43 0,48 0,56 0,65 0,57 0,52 0,54 0,72 0,50
1996 0,37 0,28 0,72 0,64 0,46 0,63 0,66 0,56 0,54 0,57 0,72 0,52
1997 0,38 0,29 0,73 0,66 0,52 0,61 0,70 0,58 0,56 0,61 0,76 0,60
1998 0,37 048 0,78 0,63 0,64 0,60 0,65 0,63 0,60 0,74 0,81 0,58
Average 0,37 0,37 0,73 0,59 0,53 0,60 0,67 0,59 0,55 0,62 0,75 0,55
1999 0,40 0,60 0,79 0,39 0,52 0,61 080 0,66 0,60 0,71 0,79 0,69
2000 0,40 0,88 0,68 0,52 0,61 0,61 0,81 0,78 0,66 0,67 0,81 0,64
2001 0,38 0,84 0,66 0,57 0,55 0,63 0,73 0,76 0,64 0,68 0,84 0,62
2002 0,47 0,77 0,72 0,60 0,60 0,66 0,74 0,70 0,66 0,64 0,85 0,61
2003 0,50 0,74 0,72 0,61 0,55 0,62 0,74 0,70 0,65 0,64 0,82 0,58
2004 0,62 0,70 0,73 0,73 0,51 0,62 ... 0,69 0,58 0,58 0,82 0,57
2005 0,54 0,67 0,73 0,72 043 061 ... 0,68 0,55 0,57 0,86 0,56
2006 0,50 0,67 0,75 0,67 047 0,60 .... 0,66 0,54 0,55 0,84 0,61
2007 0,48 0,69 0,78 0,73 043 0,67 ... 0,68 0,56 0,61 0,86 0,62
2008 0,48 0,75 0,81 0,69 0,58 0,68 .... 0,69 0,59 0,64 0,89 0,60
2009 0,49 0,71 0,80 0,67 0,51 0,70 ... 0,70 0,57 0,61 0,86 0,60
2010 0,49 0,70 0,78 0,72 047 0,72 .... 0,69 0,57 0,64 0,82 0,60
Average 0,48 0,73 0,75 0,64 0,52 0,64 0,76 0,70 0,60 0,63 0,84 0,61
Changes% 23,83 49,08 2,79 7,09 -1,12 6,86 12,96 16,10 7,15 2,12 10,24 9,59

e EMU refers to the average of the 11 EMU countries.
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Table 6. Descriptive statistics on monthly stock returns in the Euro area, the United Sates, the UK, and Japan over two
subsamples 1990(2)-1998(12) and 1999(1)-2010(12).”

Pre Euro Post Euro Variance of the
fitted values®.

Mean SD Skewness Excess Mean SD Skewness Excess Pre Post

Kurtosis Kurtosis  Euro  Euro
Austria -0,15 6,39 -0,84 3,17 0,38 11,26 -1,90 8,20 0,25 0,53
Belgium 2,46 850 0,03 3,21 -0,78 18,01 -1,89 4,92 0,42 0,96

Finland 4,58 20,62 -0,36 8,50 0,05 96,85 -0,02 4,59 4,20 17,89
France 1,59 9,11 -0,58 3,01 0,55 17,68 -0,66 0,81 0,65 1,31
Germany 1,45 930 -1,62 8,97 0,56 17,01 -0,56 1,40 0,75 1,47
Greece -0,50 7,27  -1,32 3,30 3,30 0,56
Ireland 1,83 8,67 -0,49 5,83 -1,38 14,83 -0,68 0,52 0,76 1,40
Italy 1,64 10,87 0,42 4,13 -0,41 14,85 -0,28 0,67 0,82 1,20
Netherlands 3,27 14,14 -1,03 6,95 0,04 2495 -0,93 1,37 1,48 1,97
Portugal 1,41 9,93 -0,40 4,83 -0,19 12,79 -0,53 1,99 0,59 0,99
Spain 3,31 17,59 -1,77 15,86 1,57 36,06 -0,63 2,08 0,55 1,62
EMU? 1,89 9,51 -1,31 7,58 0,29 18,18 -0,64 1,27 0,73 1,27
US 3,41 10,52 -1,34 9,91 0,64 20,98 -0,63 0,85 0,33 0,73
UK 2,22 790 -0,43 2,95 1,12 15,74 -0,73 0,83 0,12 0,26
Japan -0,49 4,08 -041 1,18 -0,04 276  -0,42 1,17 0,29 0,24

a- The figures are averages. All returns are net and are denominated in local currency. We follow a two-step
estimation procedure.

b- As in Schwert, 1989, and Levine and Zervos, 1996, we first estimate a 12™ order autoregression of monthly
returns, R,, including dummy variables, Dy to allow for different monthly mean return: R, = Y12, a;D;; +
YE21 beR—x + v¢. We collect the absolute value of the residual (v), and then estimate a 12™-order autoregression
of the absolute value of the residuals including dummy variables for each month to allow for different monthly
standard deviations of returns: v = %12, ¢;D;; + X2, d; .The fitted values from the last equation give
estimates of the conditional standard deviation of return.
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Table 7. Variance equality tests of returns in the Euro area, the United States, the UK, and Japan over the two
subsample periods.

Hy: Gzpre = Gzpost (Szp,e Gzpost F-test Probability (Note 10)
Austria 41,19 127,54 0,32 0,000
Belgium 72,88 326,51 0,22 0,000
Finland 429,31 944323 0,05 0,000
France 83,79 314,54 0,27 0,000
Germany 87,31 291,33 0,30 0,000
Greece 27,6 78,4 0,34 0,000
Ireland 75,95 221,38 0,34 0,000
Italy 119,35 221,98 0,54 0,000
Netherlands 201,74 626,52 0,32 0,000
Portugal 99,60 164,70 0,60 0,003
Spain 312,39 1309,25 0,24 0,000
EMU 91,39 332,76 0,27 0,000
UsS 111,72 442,97 0,25 0,000
UK 62,96 249,28 0,25 0,000
Japan 16,78 7,68 2,18 0,000

Table 8. likelihood estimation of ARFIMA (1,0,1) and (1,d,1) model of the Euro zone returns between
1990(2)-2010(10) (Note 11)

o B Yo A Normality ARCH Q(34) o By Yo A d Normality ARCH Q(36)
Austria 0,58 -04 -0, 042 7825 11,89 37,13 0,95 0 0,08 045 -0,8 93,88 12,56 37,14
0,18 021 1,33 1,74 [0,00]** [0,00]** [0,32] 0,04 0,13 0,76 1,13 0,14 [0,00]** [0,00]** [0,28]
Belgium 0,17 005 252 -34 117,06 11,41 46,67 -0,07 0,18 2,76 -4 0,1 107,68 10,31 42,67
025 025 1,76 23 [0,00]** [0,00]** [0,07] 0,32 0,29 24 2,92 0,08 [0,00]** [0,00]** [0,12]
Finland 0,13 0,17 449 -45 156,56 44,97 52,56 0,18 0,15 476 -48 0 156,5 45,75 52,71
0,19 0,19 935 12,1 [0,00]** [0,00]** [0,02]* 0,33 023 875 11,57 0,14 [0,00]** [0,00]** [0,01]*
France 0,83 -0,7 148 -1 20,25 3,07 28,71 -0,37 041 143 -09 0,08 21,45 2,53 32,04
0,13 0,16 2,06 2,68 [0,00]** [0,08] [0,72] 0,56 0,53 2,07 2,57 0,07 [0,00]** [0,11] [0,51]
Germany 0,74 -0,7 143 -0,9 34,86 1.2 32,18 0,93 0,1 15 -0,9 -0,8 36,57 1,24 32,08
026 029 1,77 23 [0,00]** [0,27] [0,55] 0,04 0,15 0,78 1,17 0,16 [0,00]** [0,26] [0,51]
Greece 0,8 -0,7 -0,5 27,7 0 30,48 -0,2 0,26 -0,6 0,09 30,98 0 32,83
0,22 0,27 0,96  [0,007** [0,96] [0,64] 0,8 0,75 1,03 0,1 [0,00]** [0,98] [0,47]
Ireland 0,36 -0,1 1,84 -33 194 10,96 43,91 0,04 0,08 1,77 -33 0,1 20,56 10,95 42,16
0,28 03 1,6 2,08  [0,001]** [0,00]** [0,11] 0,58 0,52 2,05 2,51 0,1 [0,00]** [0,00]** [0,13]
Italy 0,88 -08 1,66 -22 207 2,79 38,31 0,11 02 1,62 23 0,13 21,18 2,42 36,48
0,1 0,12 1,72 2,23  [0,00]** [0,09] [0,28] 0,34 0,38 1,98 235 0,12 [0,00]** [0,12] [0,31]
Netherlands 08 -08 323 -33 313 13,55 38,38 0,24 02 325 -33 0,05 32,61 13,06 39,89
0,16 0,18 2,65 345 [0,00]** [0,00]** [0,27] 1,22 1,14 261 33 0,14 [0,00]** [0,00]** [0,19]
Portugal 0,1 025 138 -1,6 474 9,02 4438 -0,96 1 1,3 -1,6 0,1 32,61 13,06 39,89
0,61 059 127 1,66 [0,00]** [0,00]** [0,10] 0,02 0,01 1,79 2,17 0,05 [0,00]** [0,00]** [0,19]
Spain -0,5 061 332 -1,8 5341 0,12 32,14 -0,34 0,53 331 -6 -0,1 51,87 0,11 30,28
0,26 024 3,13 4,09 [0,00]** [0,72] [0,55] 0,28 0,22 2,58 3,46 0,07 [0,00]** [0,74] [0,60]
EMU 0,8 -0,7 187 -1,7 3047 12:25 37,92 0,27 02 1,82 -1,6 0,09 30,55 3,54 31,16
0,16 0,19 2,1 2,74 [0,00]** [0,00]** [0,29] 0,81 0,74 221 2,73 0,14 [0,00]** [0,06] [0,55]
Us 06 0,73 1,78 24,63 11,63 33,16 -0,69 0,78 1,78 0,04 24,33 12,44 30,77
0,22 0,19 1,15 [0,00]** [0,00]** [0,50] 0,23 0,19 1,41 0,06 [0,00]** [0,00]** [0,57]
UK -02 029 1,57 26,01 12,25 37,92 -0,2 027 1,57 26,3 26,3 12,21 37,81
0,4 039 085 [0,00]** [0,00]** [0,29] 0,41 0,38 0,81 [0,00]** [0,00]** [0,00]** [0,25]
Japan 0,12 0 -0,2 20,4 31,36 17,45 0,11 0 -0,2 0,01 20,7 30,71 17,39
1,53 1,53 023 [0,00]** [0,00]** [0,99] 1,01 0,94 024 0,13 [0,00]** [0,00]** [0,98]

The table reports the estimated parameters for the t-GARCH (1,1) models. Q (36) is the Ljung—Box test for serial correlation up to the 36th order in the standardized residuals.
Normality is the Bera —Jarque Normality test. Standard errors are in brackets.
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Table 9. Modeling returns by restricted GARCH (1, 1) with Student t-distribution errors in the Euro area, the United
States, the UK, and Japan

Yo

Oo

oy

Student-t

Log-likelihood

Normality

ARCH

Q(36)

0,14
043
1,57
1,05
0,22
0,07)
0,76
0,06
0,56
1,31
6,87
2,03
-859
11,05

[0,004]
0,34

[0,71]
32,00

[0,65]

127
0,51
435
2,77
0,34
(0,08)
0,66
0,08
20,89%
13,36
476
1,62
977
15,99
[0,000]
0,17
[0,84]
4024
[0,28]

1,79
1,07
14,37
7,78
0,37

0,63
0,05
458+
124
621
2,58
-1299
9,05
[0,01]
0,13
[0,87]
4721
[0,10]

1,07
0,62
2,81
1,83
0,23

0,77
0,05
8,08*
6,82
9,69
5,38
-1008
12575

[0,001]
0,53

[0,59]
27,15

[0,85]

1,04
0,53
2,20
1,42
022
(0,06)
0,78
0,06
10,06
8,01
5,46
1,77
-990
4338
[0,00]
0,05
[0,95]
3121
[0,69]

-0,05
0,29
2,78
2,19
0,09
(0,06)
0,85
0,07
0,04
2,20
6,12
2,05
420
16,44
[0,00]
031
[0,73]
32,98
[0,61]

1,47
0,54
1,89
1,15
0,26
(0,07)
0,74
0,06
3,50
4,64
16,28
15,46
-964
2,77
[0,25]
041
[0,66]
36,35
[0,45]

0,53
0,72
2,80
2,02
0,21

0,79
0,06
5,05
536
11,95
7,90
-1002
7,97
[0,018]
1,20
0,30]
39,83
[0,30]

1,74
0,58
2:51
1,80
0,30
(0,70)
0,06

33,57+
21,15
9,19
4,70
1072
14,78
[0,000]
0,01
[0,98]
29,01
[0,78]

0,13
0,47
2,84
2,02
0,35
(0,11)
0,65
0,11
13,69
9,99
4,98
1,62
942
17,24
[0,000]
043
[0,65]
53,26
[0,03]

71
0,79
6,74
4,71
0,25

0,75
0,06
81,89+
57,45
435
1,36
-1149
25,73
[0,000]
1,00
[0,37]
33,76
[0,57]

1,07 1,95
052 051
222 157
140 1,02
026 021
0,74y (0,04)
006 0,79
0,04
13,36*
10,01
729 14,60
3,18 929
999 -1025

2035 14,74
[0,000] [0,000]

0,04

0,87

[0,96] [0,42]
26,92 23,33

[0,86]  [0,94]

2,38
0,57
2,78
1,68
0,27
(0,06)
0,73
0,06

10,69
6,83
-975
10,11
[0,006]
1,04
[0,35]
295
[0,95]

-0,06
0,19
0,75
0,78
0,12
(0,07)
0,81
0,13

11,09
7,09
-660
597
[0,05]
0,05
[0,95]
19,99
[0,98]

The table reports the estimated parameters for the t-GARCH (1,1) models. Q (36) is the Ljung—Box test for serial
correlation up to the 36th order in the standardized residuals. Normality is the Bera —Jarque Normality test. Standard
errors are in brackets. Bollerslev and Ghysels (1994) consider a GARCH (1, 1) model where a dummy variable

enters the variance equation.
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Table 10. Correlations of stock market indicators in the Euro area, the United States, the UK, and Japan

Market

Value

Average

Capitalization Tur_nover of Share Daily Stanq a.rd Concentration
. Ratio : 4 Deviation
Ratio Trading Trading
Market
Capitalization Ratio e O 2:02 (65 0> e sl
US 1 -0,68 -0,04 -0,13 -0,45 0,1
UK 1 -0,62 0,6 0,6 -0,55 -0,4
Japan 1 -0,58 0,6 0,56 -0,35 0,42
Value of Share gy, 1 004 028 074 0,38
Trading
UsS 1 0,61 0,65 0,69 0,14
UK 1 0,16 0,01 0,56 0,55
Japan 1 0,08 0,22 0,4 0
Turnover Ratio EMU 1 0,57 0,1 0,24
us 1 0,98 0,5 0,14
UK 1 0,91 -0,33 0,04
Japan 1 0,96 -0,45 0,3
Average Daily gy I 026 -0,
Trading ’ ’
UsS 1 0,49 0,15
UK 1 -0,48 -0,1
Japan 1 -0,3 0,24
Standard Deviation EMU 1 0,3
UsS 1 0,61
UK 1 0,62
Japan 1 -0,12
Concentration EMU 1
US 1
UK 1
Japan 1

Table 11. Stock Market Development Aggregate Indexes, averaging over stock market indicators

Pre Euro Post Euro Growth

uUsS 7,06 uUsS 8,72 uUs 1,66
UK 3,21 UK 2,90 Italy 1,55
Japan 1,03 Japan 0,18 Greece 1,09
Germany 0,41 Euronext -0,28 Euronext 0,58
Euronext -0,86 Germany -0,60 Austria 0,17
Spain -0,94 Spain -0,94 Spain 0,00
Ireland -0,96 Italy -1,03 EMU -0,02
EMU -1,30 EMU -1,33 Finland -0,10
Finland -2,37 Greece -1,60 UK -0,32
Austria -2,44 Ireland -2,05 Japan -0,85
Italy -2,59 Austria -2,27 Germany -1,01
Greece -2,69 Finland -2,47 Ireland -1,08
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Figure 1. Average yearly changes of market capitalization (% of world)
in the Euro area, the United States, Japan, and UK
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Figure 2. Average yearly changes of the value of share trading (% of world)
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Figure 3. Turnover ratio in the Euro Area, the United States, the UK, and Japan (yearly average)
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