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EVIDENCE OF INTEGRATION OF THE EU SECURITIES
MARKET INFRASTRUCTURE

Ensuring the free movement of capital is a crucial element of European integration, which has

to rely on the political will of countries on the one hand, and their respective infrastructure — on the

other. Reasoning of the assessment methods to evaluate the progress on integration of securities

market infrastructure is one of the most pressing issues facing the European Commission today. The

paper puts forward a hypothesis and finds evidence that the process of integration of securities mar-

ket infrastructure in the EU countries enhances the convergence of average transactions size on the
organised markets.
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eonpocoe, komopsie paccmampusaiomes ceinac Eeponeiickoii Komuccueii. Boidoeunyma u nawia
noomeepoicoenue 2unomesa 0 MoOM, HMo 8 npouecce UHMe2pauuu UH@GPAcCMpyKmypol polHKA
uennwvix oymaz cmpan EC npoucxooum coaudxcenue cpednezo pazmepa coeioxk Ha 0p2aHuU3068aAHHbIX
PbIHKaAX.

Karouesvie caosa: unmeepayus, uH@pacmpykmypa, pulHOK UeHHbIX Oymae, Oupica, coenxa,
Memoouka.

Problem setting. The advancement of European integration assigns the
European Commission the task of measuring the progress in this direction.
Unfortunately, the methods for estimating the results of integration efforts are not
thoroughly developed, justified and unified. In particular, the securities market infra-
structure (SMI), which lays down the main burden of ensuring the free capital move-
ment within the EU, still lacks appropriate instruments.

Latest research and publications analysis. In 2006 the European Commission
anticipated that the consolidation of the stock infrastructure within the EU would
allow saving from 2 to 5 bln EUR, being spent on trading, clearing and payments, and
the lower transaction costs due to stock exchanges mergers, in turn, would increase
trading volumes (Nielsson, 2009). As a result of active capital consolidation process
in European securities market infrastructure companies the total value of transactions
in 2007—2008 ranged at 40 trin EUR per year and slightly less in the following
2—3 years. Hence, the total annual number of transactions has reached approximate-
ly 818—961 min (Table A).

The literature on the subject offers a number of publications on various aspects
of the EU SMI convergence, but however, they do not display the full picture. The
research on convergence received wide support particularly after the following two
works have been written by Mankiw, Romer, Weil (1995) and Barro, Sala-i-Martin
(1991). These became the theoretical framework for all the subsequent studies on the
convergence (divergence) phenomenon. Current research projects in this area are
being conducted by Russian scholars, as represented by the works of A.A. Todchyn
(2007) and K.P. Glushchenko (2009), and Ukrainian scientists D.G. Lukianenko and
V.1. Chuzhykov (2009), I. Khomaiko (2006). The econometric aspects are covered in
Islam Nazur's paper (1995), applied issues of the probability theory are found in the
works of V.I. Zhluktenko and S.I. Nakonechnyi (2000). The concepts of 3- and o-
convergence are interrelated, being analysed in detail by D. Quah (1995). Analysis of
convergence based on time series is represented by the following academic works
(Giles and Feng, 2003; Nahar and Inder, 2002). On the other hand, P. Hoffmann
(2010) offers the analysis of MiFID application outcomes. Internal issues in the key
contractors and multilateral netting performance are discussed in the paper published
by the ECB (2007). K. Pirrong developed a theoretical model anticipating that the
economy of scale will contribute to consolidation of stock exchanges as long as the
benefits of access to liquidity vanish (Pirrong, 1998). Various aspects of the securities
market liquidity have been analysed by the following authors: H. Degryse, F. de Jong,
V. van Kervel (2011), C. Fohlin, T. Gehrig, T. Brunner (2009), T. Chordia, R. Roll,
A. Subrahmanyam (2008) and others.

In recent years, the activity on removing the bottlenecks in the EU SMI, hin-
dering the free movement of capital has been extremely intensified.
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The unresolved issues lie primarily in the fact that although the European
Commission applies the system of indicators (MARKT/2006/14/G), there is still no
single unified approach to evaluate the results of integration efforts within the securi-
ties market infrastructure. Since stock exchanges are seen as a crucial element in the
securities market infrastructure, analysing their performance indicators would facili-
tate the identification of the state of SMI convergence. The mathematical apparatus
for convergence analysis is used mainly with regard to the regional EU policy. We pro-
pose to implement it for the research of the EU SMI as well.

Thus, the research objective is to put forward and test the hypothesis about the
possible convergence of the EU stock exchanges performance indicators with further
argumentation and application of the respective economic and mathematical tools.

Key research findings. Over 80% of the total transactions value within the EU
stock exchange accounts for only 6 major European stock exchanges: Bolsas y
Mercados Espanole (26%), London Stock Exchange Ltd (22%), Mercados de Deuda
Publica en Anotaciones (13%), Euronext (9%), OMX (8%) and the Deutsche Borse
AG (6%) (Figure 1).

22%

| 1 [Bolsas y Mercados Espanole | 7 | London Stock Exchange Ltd
| 2 |Mercados de Deuda Publica en Anotaciones | s | Euronext

| s JoMX | o | Deutsche Burse AG
[ 4+ |Euronext Paris Borsa [taliana SpA
| 5 IMTI Wholesale Market (government securities) | 11 | Fonds des rentes

| 6 [others

Source: developed by the author with reference to Federation of European Securities Exchanges and
European Central Bank.
Figure 1. Share of the EU stock exchanges in the total transaction value in
2007 (internal circle) and 2010 (outer circle), % of the grand total

The average transactions volume in the EU stock market in 2010, according to
the author's calculations, amounted to 40.9 thousand euros (Table A). However, the
range of variation is very wide, since the average transaction volume on the 5 stock
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exchanges exceeded 3 min euros, though being still less against the previous years.
This fact can be partially explained by different specialisation of stock exchanges.
Thus, the above stock exchanges specialise in facilitating large wholesale operations
and operations with government securities. The list also includes the stock exchanges
of the new member states, as well as those that maintain retail securities transactions,
which on the whole determines the overall low average across the EU.

Based on these data, a hypothesis has been put forward stipulating that the efforts
towards the integration of the EU SMI should have certain effects. Prior analysis of
the graphical display of the dynamics of the average transaction values change over
the period from 2003 to 2011 at the 6 largest EU stock exchanges (see Fig. 2) allows
to hypothesise that the factors related to both the integration process and the world
financial globalisation lead to convergence, compliance of their performance indica-
tors.

60000

50000 —— 3\\

2003 2004 2005 2006 2007 2008 2009 2010 2011

—e— BME (Spanish Exchanges) —&— Borsa Italiana

Deutsche Borse —>— London Stock Exchange
—k— NASDAQ OMX Nordic - Copenhagen —@— NYSE Euronext
—+— Warsaw Stock Exchange

Developed by the authors with reference to Federation of European Securities Exchanges and European

Central Bank.

Figure 2. The dynamics of the average transaction values over the period from
2003 to 2011 at the 6 largest EU stock exchanges, EUR

Methods argumentation. To test the above hypothesis, we first propose to use the
approaches, applied in Ukrainian and Russian academic literature basically to
analyse the regional income inequality within the economic growth theory frame-
work, although in terms of application of the mathematical tools the given methods
seem more effective against the works of Western scholars. The starting point in the
studies on integration process is primarily driven by the concept of convergence. The
process of convergence assumes the rapprochement in time of the development indi-
cators of countries, regions or other business entities. The opposite process is called
divergence.

The development indicators for different participants of international economic
relations are selected up to a researcher's individual choice, since there is no clearly
established framework those indicators must meet. Thus, the mathematical model-
ling tools applied for the regional inequality analysis, seem to be also appropriate to
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use within the study on convergence across the EU SMI. The literature review (Islam
Nazur, 1995: 3) enables to identify a variety of convergence aspects for further
research, in particular the following key instrumental analysis areas:

- B- or o-convergence;

- absolute or conditional convergence;

- determinated or stochastic convergence.

[B-convergence is a negative dependence of a discrete index growth rate against
its entry level. B-convergence is observed in samples when in the case of spatial regres-
sion, which demonstrates the dependence of indicators against their entry level, the
regression parameter estimation is negative and statistically significant.

Apart from the above dependence, other types of regression models are also
offered. In particular, the paper (Glushchenko, 2009) proposes the following econo-
metric dependency types to be applied for the convergence analysis:

Iny; =By +BIny,, +& (1)
nYir "=, +Biny,, +& )
Yir

In 3)

%=Bo +BiIny,, +¢,

where y;r and y;, are the values of the economic indicator at a final and entry time

level respectively, T is the number of time periods. The parameters estimates for the
given models (1—3) are obtained for N(i =1,N) data elements of spatial sampling.

Using the first model (1) the hypothesis is being tested with B, < 1, for other
models (2) and (3) the hypothesis is to be tested when 3; < 0. In case the hypothesis
is confirmed, the 3-convergence occurrence could be stated.

Further classification identifies absolute and conditional convergence. An
absolute 3-convergence could be interpreted as a rapprochement of the average trans-
actions at the EU stock exchanges over time without imposing additional conditions
on the above process, i.e. the models regressors' structure (1—3) comprises only the
entry level of the analysed indicator. When the econometric dependency includes
additional regressors, this is the case of conditional convergence. Thus, the condi-
tional B-convergence occurs when the regression (4), which includes additional fac-
tors, exhibits the estimated coefficient [3; to be negative and statistically significant:

ny_lT=BO+B1InyIO+X y+£ (4)
y

io
where X; is a matrix for additional regressors; Yy are the respective regressor coeffi-
cients. However, due to the lack of sufficient information to analyse the additional
regressors matrix, the occurrence of conditional B-convergence has not been investi-
gated within the given research.

The B-convergence concept is closely related to the notion of G-convergence.
The o-convergence could be interpreted as the variation reduction over time (differ-
entiation) of mid-sized transactions at the EU stock exchanges. In case of spread of
values against the mean value of an economic indicator, the absolute o-convergence
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occurs. Statistical indicators used for the analysis of 0-convergence can be represent-
ed by variance, standard deviation, variation coefficient and its modifications etc.
According to the probability theory the variance and standard deviation consti-
tute the indicators of differentiation that characterise scatter observations of a ran-
dom variable against its average (Zhluktenko and Nakonechnyi, 2000). In the case of
a discrete random variable X that takes the value X = {xy, X5, ..., x5} with probability

P={py, py, ..., py} the variance is to be calculated by the following formula:

D(X) =3 1 (x; =M(X))*p, ()
where M(X) is a mathematical expectation of a random variable X.
In the absence of data for the values P = {p;, p,, ..., py} statistical estimates of

the respective variables are applied. Statistical variance estimation is calculated by the
formula:
[ 1 J—
D(X)=— 3 (X, =M, (6)
where M(X) is a statistical estimate of the expectation of a random variable X (i.e.,
its average value).
Statistical estimation of standard deviation is given by:

a(X) =+/D(X). (7)

Application of statistical evaluation for standard deviation is more convenient,

since the value has the same measurement units as the variable under consideration.

On the other hand, statistical evaluation of the variation coefficient has no measure-
ment units and is calculated as follows:

oX) ®)
M(X)

In practice, the coefficient of variation (its statistical estimation) has a significant
advantage over variance and standard deviation, both having a major drawback which
limits their application for the differentiation analysis. This refers to their dimension
and scale dependency which prevents from comparing the indicators having different
measurement units. In this regard, it would be more convenient to use the variation
coefficient. In addition, the coefficient of variation allows comparing different indi-
cators. In case when separately according to variance and mathematical expectation
indicators such a comparison is impossible to handle, then the relative variation coef-
ficient enables making an unambiguous conclusion.

The above statistical estimates of the variance, standard deviation and variation
coefficient are used to determine the occurrence of o-convergence. In this regard,
their changes over time have to be considered as well. In the case of the indicators
value growth the sampling would exhibit divergence. If the value decreases over time,
then the o-convergence occurs.

The notions of 3- and o-convergence are interrelated, in other words, 3-conver-
gence is a necessary condition for o-convergence (Quah, 1995). This conclusion,
from a practical perspective, specifies that levelling medium-sized transactions on the
EU stock exchanges in the short and the long term has not to be bounded by mere
pace of their change, additional measures that might affect the differentiation reduc-
tion should also be undertaken in regard to the mid-sized transactions in the EU

CV(X)=
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stock exchanges. The final direction for the analysis refers to determinated and sto-
chastic convergence. The former suggests that the difference between non-random
elements of time series X; and Y; over time should become arbitrarily small (or be
resolved to the constant a):

lim, _.|X, Y, =a, )
where the character ||...|| describes the degree of the two time series convergence.

Since the economic indicators series (here, the average transactions size on the
EU stock exchanges) reflect random processes, in that case stochastic convergence
occurs, based on average data:

lim,_., E|X, -Y;|=a, (10)
where the E|| character expresses the mathematical expectation.

Thus, the difference between determinated and stochastic convergence lies in
time series, subject to the object of analysis.

First, let us explore the possibility to use the approaches for determining the
presence (absence) of B-convergence for mid-sized transactions on the EU stock
exchanges within the integration process of the EU SMI in space and over time.
Further, we shall consider in more detail each of the above three types of models
(1=3). The type 1 model (1) can provide two cases. The first one refers to the situation
when during the analysed period the average transaction size on the EU stock
exchanges at the end of the period (f = T) is in a narrow range compared to a larger
interval of corresponding values of the entry period (f = 0) across the entire data array.
That is, at the start of the research period the average transaction size on the EU stock
exchanges yields significant differences, while at the end of the period they are slight-
ly different from each other, thus exhibiting convergence (3-convergence) (Figure 3).
The line has a slope angle less than one (3; < 1).
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Figure 3. Evidence for 3-convergence presence for conditional data (3, < 1)

In the second (opposite) case over the entire period the average transaction size
on the EU stock exchanges at the end of the period (t = T) takes the values of a wider
range, compared to a smaller interval of corresponding values of the entry period (t =
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0) across the data array. Hence, if at the starting period the average transaction size on
the EU stock exchanges yields significant differences, at the end of the period the val-
ues of the investigated variables exhibit even more differences among themselves and
take greater range. This is the case of divergence, with no convergence present (3; >
1) (Figure 4).
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Figure 4. Evidence of absence of B-convergence for conditional data (3; > 1)

Let us proceed and explore the fype 2 models (2). The value increase in the aver-
age transaction size at the EU stock exchanges y,, (i =1,N) will reduce the variables

ratio YT (i =1,N), as the denominator increases. Thus, the value growth ¥, (i =1,N)
will result in proportional reduction in yi(i =1,N) values, which means that under

the construction of an econometric modelloof type 2 (2) the coefficient (3; will take the
value less than zero. In this case we evidence convergence of the investigated process-
es (B-convergence). In the opposite case, when 3; > 0 divergence is observed, with no
convergence present. Similar arguments refer to the fype 3 model (3). It differs from
the previous one only by consideration of the number of years in the research period
within the construction of econometric dependency. The analysis of the given mod-
els demonstrates that the described approach could be applied to study the conver-
gence (divergence) presence in a variety of economic processes dynamics.

For the analysis of - and o-convergence on the EU SMI based on the stock
exchanges performance indicators, we have applied a phase-by-phase research pat-
tern with a traditional approach in the first place (used in most convergence studies)
— i.e. a construction of spatial regressions, and secondly other approaches for the time
series analysis. Thus, the analysis structure is given by:

- analysis of absolute 3-convergence in all time slots with application of regres-
sion models of types 1—3 (1—3). The simulation framework is developed with appli-
cation of spatial samplings;

- analysis of o-convergence. To formulate the conclusions statistical fluctuations
of midsize transactions on the stock exchanges are calculated and their dynamics is
determined.

ACTUAL PROBLEMS OF ECONOMICS #2(140), 2013
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Method application. To evaluate the presence of [3-convergence based on the
stock exchanges performance, the mean value data for transaction size over the peri-
od from 2003 to 2011 were used (the data prior to 2003 are not available in public
information sources) (Federation of European Securities Exchanges database and
European Central Bank). The index values for 2003 are marked with t = 0, the data
for 2011 are marked with t = T, the list of stock exchanges under analysis comprises
23 items (i = 1,..., N; N = 23) (Table B). Using the type 1 model (1) for data survey
the following result was obtained (Table 1).

Table 1. Estimates for a type 1 model parameters (1) and their statistical
significance based on the EU 23 stock exchanges statistics
for the period from 2003 to 2011

Model Parameters Standard deviations of the | Significance level of the
parameters (1) estimates parameters estimates estimated parameter
By 7.155141 0.694766 _

B4 0.181899 0.074654 a=0.05

Thus, the model (1) is given by:

Iny,, =7.15+0.18Iny,, +&.
The value of B, =0.18 < 1, the estimated parameter is statistically significant (the
reliability level of y = 0.95), thus, the hypothesis of the -convergence of the type 1
model is also confirmed.

Using the type 2 model (2) for the research data we obtain the following results
(Table 2).

Table 2. Estimates for a type 2 model parameters (2) and their statistical
significance based on the EU 23 stock exchanges statistics
for the period from 2003 to 2011

Model Parameters Standard deviations of the | Significance level of the
parameters (2) estimates parameters estimates estimated parameter
Bg 1.868759 0.086815 -

B, -0.09701 0.009328 o =0.001

Thus, the model (2) is given by:
InYT=1,87-0,097Iny,, +&.

The value of 3; = -0.097 < 0, the estimated parameter is statistically significant
(the reliability level of y = 0.999), thus, the hypothesis of the B-convergence of the
type 2 model is also confirmed.

Using the type 3 model (3) for the research data we obtain the following results
(Table 3).

Table 3. The type 3 model estimated parameters (3) and their statistical
significance based on the 23 EU stock exchanges statistics
for the period 2003-2011

Model Parameters Standard deviations of the | Significance level of the
parameters (3) estimates parameters estimates estimated parameter
Bg 0.20764 0.009646 —

B, -0.01078 0.001036 a=0.001
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Thus, the model (3) is given by:
Inyi
%=0.21 ~0.01Iny,, +&.

The value of B; = -0.01 < 0, the estimated parameter is statistically significant
(the reliability level of y = 0,999), thus, the hypothesis of the B-convergence of the
type 3 model is also confirmed.

The estimates obtained for [3; based on absolute convergence models 1—3 reflect
the general tendency to reduce the divergence of the mid-size transactions at the EU
stock exchanges. Since the values obtained are insignificant, a conclusion can be
drawn that despite the evidence of convergence, the rapprochement rate is rather slow.

The next stage of our study, after defining the [3-convergence, is to test the pres-
ence of g-convergence. Since there is evidence for absolute [3-convergence as a nec-
essary condition for the existence of o-convergence, we can assume that o-conver-
gence will also occur.

Let us explore o-convergence using the values of statistical estimates for standard
deviation and variation coefficients. If the standard deviation of mean value loga-
rithms related to the transaction size across the list of stock exchanges within
the research period tends to decrease, i.e. 0,,,l0,, t =0,T, then the o-convergence
occurs, where 0; is statistical evaluation of standard deviation, calculated by the for-

mula:
2
— [ N 1 <N 2 g
Ot—%(z,ﬂ(y/t_ﬁziﬂyit) )E ) (11)
where y;; is the average value of transactions occurred at the /-stock exchange in

t year.
The calculations made with this formula (11) provide the following result
(Table 4).

Table 4. Values of statistical estimates of standard deviation and variation
coefficients for mid-sized transactions on the 23 EU stock exchanges
year 2003 2004 2005 2006 2007 2008 2009 2010 2011

o 13407 | 13161 | 14425 | 13617 | 12798 | 11577 | 5590 5246 4043

t

cv, 0.78 0.65 0.699 0.62 0.61 0.75 0.607 0.58 0.52

Over the entire research period the statistical estimates for standard deviations of
0; are constantly decreasing. For statistical estimates of variation coefficients a simi-
lar pattern is observed, except for one value referring to 2008, although further on the
tendency for the decrease in values remains, thus confirming the hypothesis of the exis-
tence of 0-convergence.

Convergence of individual stock exchanges. As noted above, the research frame-
work provides convergence simulation based on time series instruments. This seems
logical, since convergence occurs in time and represents gradual rapprochement of
time series. It is assumed that over time the indicators differentiation do not disappear
completely but become stable at a certain level (Giles and Feng, 2003; Nahar and
Inder, 2002).

ACTUAL PROBLEMS OF ECONOMICS #2(140), 2013
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Taking into account that the entry data for our research are presented by the time
series, deeper analysis of relationships of their elements involves implications to use
the appropriate instruments applied for the time series comparison. In this context
the Theil index (Olenev, 2008) displayed by E (Y,;, Ys;) seems reasonable to measure
the divergence between the two time series Y,; and Yy, within the time sloti=1,..., T.
The closer the index value is to zero, the higher level of approximation between the
compared series will be obtained. However, for the ease of computation, instead of
the Theil index the proximity coefficient U (Y,;, Y;) = 1 — E (Y4, Y) could be used.
The higher value takes the above coefficient (the closer it is to 1), the closer are the
series. The index is calculated by the formula:

(Y, Y, =1- Z“o—"f (12)
Zyrt +Zyst

The disadvantage of using indicators for time series analysis is that this approach
allows identifying the presence of convergence only for the two stock exchanges,
I
therefore, for general sampling of N elements the estimating equation 02 = Zg\ILZ
N!

2N-2)1 2x21

is required. For the case of 23 stock exchanges we have C7 =

253 pairs.
Since the estimation range is too big, we have focused on the most important ones
I
and made calculations for the 6 stock exchanges Cg ﬁ =15, according to
the priorities. Further, using the proximity coefficient, we verify the time series
describing the changes in the transaction mean values at the 6 stock exchanges for

pairwise correlations (Table 5).

Table 5. Pairwise proximity coefficient value for transaction mean values
at the six stock exchanges over the period 2003-2011

London BME Warsaw
Exchange Exchanges) Exchange
London Stock Exchange 1 0.80 0.59 0.74 0.86 0.16
NYSE Euronext 0.80 1 0.48 0.91 0.83 0.22
EXMCEa(Eé’:;;lSh 059 0.48 1 0.46 0.61 0.09
Borsa Italiana 0.74 0.91 0.46 1 0.80 0.23
Deutsche Borse 0.86 0.83 0.61 0.80 1 0.17
Warsaw Stock Exchange 0.16 0.22 0.09 0.23 0.17 1

The analysis evidences that the highest integration level is demonstrated by the
NYSE Euronext and Borsa Italiana, NYSE Euronext and the London Stock
Exchange, Deutsche Borse and the London Stock Exchange, Deutsche Borse and
Borsa Italiana. The major EU stock exchanges — the London Stock Exchange, NYSE
Euronext and the Deutsche Borse — exhibited the highest degree of integration.
Slightly lower is their integration with the stock exchanges in Spain and Italy, which
achieved an average level of integration between them. The Warsaw Stock Exchange
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from this sampling is the least integrated with both major and smaller stock
exchanges.

Comparing time series with a single indicator is insufficient to give an unam-
biguous answer, i.e. to generalise reliable conclusions a set of proximity and similari-
ty indicators is required. Therefore, we offer to use another approach from the publi-
cation (Glushchenko, 2009). The best approach is the one that allows avoiding appli-
cation of linear dependencies. Convergence between the two processes r and s occurs
when

lim, E(Y; ~¥s)=0, (13)
where mathematical expectation is represented by E( ).

To test the time series for compliance with formula (13) the following model is
used

Yist =Vt (14)
where
Yt =Y Y (15)
Taking into consideration that
Vv, =pVv,, +E€, (16)
we get the standard equation to test time series for stationarity:
Vst =PYrs i1 T E- (17)

A time series {Y o}, .7 Will be stationary, and therefore satisfy the relation (13)
with p < 1, where p is convergence characteristics of time series. With this approach
we verify the conclusions obtained by the proximity coefficient, which can be pre-
sented in Table 6.

Table 6. Value of coefficient p for transaction mean values
at the six stock exchanges over the period 2003-2011

London BME Warsaw
Stock Egrzrslgxt (Spanish It]i(i]ifasﬁa D%lotrsscehe Stock
Exchange Exchanges) Exchange
London Stock Exchange -
NYSE Euronext 0.34 -
BME (Spanish
Exchangpes) 0.08 0.14 -
Borsa Italiana 0.30 0.08 0.15 -
Deutsche Borse 0.23 0.06 0.17 0.10 -
Warsaw Stock Exchange 0.24 0.18 0.16 0.17 0.15 -

Consequently, the table entries take values indicating the presence of convergence
of time series (for all entries we have p < 1).

Conclusions. Thus, subject to the calculations made, we can draw a general con-
clusion: all approaches to test the presence of convergence of stock exchanges by the
average transaction size indicator confirm the occurrence of 3- and o-convergence.
Pairwise comparisons of time series data demonstrate a significant level of similarity
of the processes they describe.
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In addition to market factors, the adoption of MiFID further contributes to con-
vergence among the major EU stock exchanges (Degryse, de Jong and van Kervel,
2011). Analysis of policies and practices of MiFID enabled to resume that it actually
allows (but does not oblige) market operators to meet customers' needs at those mar-
kets and through those platforms that offer the best prices (the so-called "trade-
throughs" — i.e., trading across different platforms and different regulated markets)
(Hoffmann, 2010). Such conditions contradict the norms defined in the US', and
provide the relevant framework for improving the positions of major market opera-
tors. Market operators (market-makers) who position themselves as liquidity
providers, due to uneven access of traders to trading platforms?, have an opportunity
to assign quotas on different markets and use the price variances in their own inter-
ests.

Furthermore, the existence of the developed CCC (Central Counterparty
Clearings) considerably simplifies multilateral netting, which, according to the
research findings, to a great extent enhances the risk reduction in relation to gross
positions, sometimes up to 90% (ECB, 2007), which in turn increases liquidity and
the market scale. Apart from the above, the economy of scale will facilitate the con-
solidation of stock exchanges as long as the benefits of joining the liquidity disappear
(Pirrong, 1998). The global corporate rights market liquidity is increasing simultane-
ously with competition growth on the part of non-market securities traders, however,
not all investors get the benefits of this, since the local liquidity decreases (Degryse,
de Jong and van Kervel, 2011). Market liquidity is further enhanced by liquid markets
attractiveness to uninformed traders, for integrated trade offers much lower spreads
(the difference between the bid and ask prices) (Fohlin, Gehrig, Brunner, 2009).
Liquidity promotes efficiency in the sense that market ability to allocate orders flow
is greater in the periods when the market is more liquid (Chordia, Roll,
Subrahmanyam, 2008).

Thus, there is strong evidence of stock exchanges convergence in the EU and it
will probably continue to occur for quite a long time, since its rate is relatively slow.
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Table B. List of European stock exchanges for which
the convergence analysis has been carried out

Athens Exchange

BME (Spanish Exchanges) Madrid
Borsa Italiana

Bratislava Stock Exchange
Bucharest Stock Exchange
Bulgarian Stock Exchange
CEESEG - Budapest
CEESEG - Ljubljana
CEESEG — Prague

10. CEESEG - Vienna

11. Cyprus Stock Exchange
12. Deutsche Birse

13. Irish Stock Exchange

14. Istanbul Stock Exchange
15. London Stock Exchange
16. Luxembourg Stock Exchange
17. Malta Stock Exchange

18. NASDAQ OMX Nordic
19. NYSE Euronext

20. | NYSE Euronext Lisbon
21. Oslo Bors

22. SIX Swiss Exchange

23. Warsaw Stock Exchange
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