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Abstract

The paper focuses on integration of financial markets (money, foreign exchange, bond and
stock markets) in five new European Union Member States (Czech Republic, Hungary,
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of and determine the degree of financial integration among these economies relative to the
euro area aggregate over the past decade. The analysis is performed by applying (i) the
price-based measures of financial integration by means of the concepts of beta convergence
(to identify the speed of integration) and sigma convergence (to measure the degree of
integration) and (ii) news-based measures of financial integration to investigate the
propagation of shocks. Overall, we find evidence of increasing financial market integration of
the new EU members’ markets with the ones in the euro area economies. At the same time we
find differences between individual Central European countries which confirm that the group
of new EU Member States is far from being homogeneous.
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1. Introduction

In a monetary union, integration of financial markets (e.g. money, foreign exchange, bond and
equity markets) plays the key role in assuring the effective transmission of common monetary
policy. The importance of conducting an assessment of the degree of financial integration
across the euro area member countries is stressed by both central banks and academic
institutions, see among others Trichet (2008, 2007, 2006, 2005), Papademos (2008a, 2008b),
and Yam (2006). The more integrated financial markets are, the more effectively monetary
policy is transmitted through the financial system, particularly within the monetary union. As
financial markets expand, their fluctuations have stronger effects on real economic variables
such as private consumption. Thus, along with a number of benefits, financial integration
brings certain costs. It is widely believed that the benefits outweigh the costs, provided that

mechanisms of controlling for financial stability are implemented.'

Joining the euro area without a sufficient degree of financial market integration can cause
problems in terms of transmission of the common monetary policy and common shocks. A
high degree of financial market integration implies that Euro area-wide shocks dominate;
hence, the common monetary policy can be effectively applied to react to common shocks.
On the other hand, in the case of weak financial market integration, local (i.e. country-
specific) shocks prevail, which diminishes the effectiveness of the common monetary policy.
In the case of new EU Member States, which are committed to adopting the Euro at some
point, it is especially important to analyze the alignment of their markets, including the

financial ones, with those of the euro area countries.

In this paper, we focus on the financial integration of money, foreign exchange, bond and
stock markets in five new EU Member States (the Czech Republic, Hungary, Poland,
Slovakia and Slovenia) with the euro area.” Notice that while stock market stand relatively
minor compared to the other three markets, as stock markets grow in size, they represent an
increasingly important but not yet well-examined segment of the financial system. We test for
the existence and determine the degree of financial integration of the selected new Member
States relative to the euro area. The empirical analysis is conducted at the country level using

national indices.

! Detailed discussion of the costs and benefits of financial integration is provided by Agénor (2003).

2 Slovenia joined the euro area on 1 January 2007 followed by Slovakia on 1 January 2009. However, since our
sample covers largely January 1995 to January 2009, we consider Slovenia and Slovakia together with non-euro
area EU Member States.



How can the degree of financial market integration be measured in practice? Financial
integration, which is a broad concept, can be quantified using three main dimensions, namely
price-based, news-based and quantity-based measures. In this paper we focus on the first two
classes of measures. Price-based measures could be viewed as a direct check of the law of one
price on the condition that the compared assets have similar characteristics. They can be
quantified through the use of time series techniques. Our evaluation consists of: (1) the
application of the concept of beta-convergence to identify the speed of integration; and (2) the
application of sigma-convergence to measure the level of integration. We perform our
analysis on weekly returns, collected for the period from January 1995 to January 2009 for the
foreign exchange and stock markets, 2001-2009 for the money market and 2002—2009 for the

bond market.

We find evidence of financial integration between the Czech Republic, Hungary, Poland,
Slovakia and Slovenia vis-a-vis the euro area. The results unambiguously point to the
existence of beta-convergence. Moreover, the speed at which shocks dissipate is quite high,
particularly less than half of a week. We do not observe a major impact of the EU
enlargement or the announcement thereof on beta-convergence. In fact, the high speed of
beta-convergence was achieved much earlier, during the 1990s. Regarding the effect of a
recent financial turmoil, the results are less clear-cut. Next, the dynamics of the sigma-
convergence suggest an overall convergence, yet there is a clear indication of an increase in
volatility since the second half of 2007. Furthermore, transmission of shocks is substantial,
with highest impact being observed on the stock markets. Overall, taking the results together,
we find evidence of increasing integration of the new EU members’ markets towards the

levels of the mature euro area economies.

The news-based approach aims at determining whether the returns on assets across countries
and segments of financial markets are influenced by local or worldwide news. This enables to
identify existing market imperfections such as frictions and barriers, because in the integrated
area new information of a local character should have a smaller impact on particular assets
than global news. To the extent that the markets are not integrated, local news may continue
to influence asset prices significantly. To operationalize the news-based approach, the price
movements of benchmark assets are used as a proxy for global news. This approach was
applied to foreign exchange, government bond and stock markets in the Czech Republic,
Slovakia, Hungary, Poland and Sweden compared to the euro area. The results indicate

considerable propagation of shocks across the considered financial markets. At the same time,



this propagation was changing relatively slowly during the analyzed period, with only limited

evidence of increasing transmission in recent years.

The paper is organized as follows. Section 2 briefly discusses the alternative approaches to
measure financial integration and provides the examples of empirical evidence for the four
financial segments covered by our study. Section 3 and 4 gives methodological details on the
chosen indicators of price- and news-based convergence. Data used in this study are discussed

in Section 5. Section 6 presents the results and Section 7 concludes.

2. Financial integration: concept and evidence

2.1 Indicators of financial integration®

Baele et al. (2004) propose to quantify financial integration using three main dimensions,
namely (i) price-based, (ii) news-based and (iii) quantity-based measures’. The first class of
measures could be viewed as a direct check of the law of one price on the condition that
the compared assets have similar characteristics. Price-based measures can then be quantified
by means of, for example, beta and sigma convergence. The second class of measures makes
it possible to identify existing market imperfections such as frictions and barriers, because in
the integrated area new information of alocal character should have a smaller impact on
particular assets than global news. The third class of measures quantifies the effects of mainly
legal and other non-price frictions and barriers from both the supply and demand sides of

the investment decision-taking process.

(i) Price-based measures

The price-based approach constitutes a direct check of the law of one price, which in turn
must hold if financial integration is complete. If assets have sufficiently similar
characteristics, we can base these measures on direct price or yield comparisons.” Otherwise
we need to take into account differences in systematic (or nondiversifiable) risk factors and
other important characteristics. Given these considerations, we can construct a number of

specific integration measures. The cross-sectional dispersion (sigma-convergence) of interest

3 Chen and Knez (1995) and Baele et al. (2004) provide more details including in particular the weaknesses of
each of the proposed measure.

* The aim of these measures is to quantify the effects of frictions faced by the demand for and supply of
investment opportunities. When they are available, we will use statistics giving information on the ease of
market access, such as cross-border activities or listings. This paper will not cover such analysis.

> Since asset pricing models are difficult to estimate and require long time series to provide reliable estimates,
Adam et al. (2002) and Baele et al. (2004) consider the correlation of stock market returns as an alternative
indicator.



rate spreads or asset return differentials can be used as an indicator of how far away the
various market segments are from being fully integrated. Similarly, beta convergence, a
measure borrowed from the growth literature, is an indicator of the speed at which markets
are integrating. In addition, measuring the degree of cross-border price or yield variation
relative to the variability within individual countries may be informative with respect to the

degree of integration in different markets.
(i) News-based measures

These measures are designed to distinguish information effects from other frictions or
barriers. In a financially integrated area, portfolios should be well diversified, and the degree
of systematic risk should be identical across assets in different countries. Hence, common or
global news (i.e. the arrival of new economic information of a common or global nature)
should dominate in impacting on prices. To the extent that the markets are not integrated,

local news may continue to influence asset prices significantly.

In our study we explore indicators of financial integration belonging to the class of price-
based and news-based measures. If the law of one price did not apply, there would be scope
for arbitrage. If we assume a fully integrated market with no barriers (economic, legal,
cultural, etc.), then any investor will be able to use this arbitration opportunity, causing the
law of one price to apply again. Nevertheless, we also acknowledge the limitations associated

with such an approach.

2.2 Evidence from the key segments of the financial system

(i) FX market
Aguilar and Hordal (1998) try to evaluate eligibility for the introduction of the euro by means
of correlation analysis of national currencies against USD and alternative benchmarks. The
application of a similar methodology can be found in the study by Castrén and Mazzotta
(2005). Babetskaia-Kukharchuk, Babetskii and Podpiera (2008) use dynamic correlations to
analyse convergence in exchange rate volatilities between the NMS and the euro area.
Komarkova and Komarek (2007) evaluated the FX market integration of the selected new EU
Member States (the Czech Republic, Hungary, Poland and Slovakia) by means of analysis of
harmonizing (standard and rolling correlation analysis), the concept of beta-convergence

(state-space model and panel regression analysis) and the concept of sigma-convergence.



(i) Money market
Money market integration has been studied — with application to the euro area countries — by,
for example, Baele et al. (2004) and Adam et al. (2002). Adam et al. (2002) investigate the
speed and degree of financial integration using the concept of beta and sigma convergence on
3M interbank rates. The authors show that this segment of the money market became strongly
integrated before the introduction of euro. Similarly, Baele ef al. (2004) investigate financial
integration on the unsecured, secured and interest rate swap segments of the market. A high
degree of financial market integration is found among the euro area countries; the introduction

of the euro played an important role in this process.

(iii) Bond market
The integration of the bond market has been analysed by Adam et al. (2002), Adjaouté and
Danthine (2003), Codogno et al. (2003), Kim et al. (2004), Baele et al. (2004) and Barr and
Priestley (2004). Barr and Priestley (2004) investigate the question of how strongly bond
yields are determined by world versus local factors. The authors argue that the world bond
market is not integrated, as world factors have only a 70% influence on the development of
domestic returns. Codogno et al. (2003) find that movements in yields on the government

bond market are explained by changes in international risk factors.

(iv) Stock market

A European perspective of financial market integration, oriented primarily towards the capital
market, is included in European Commission (1999) and Hartmann, Maddaloni and
Manganelli (2003). Ayuso and Blanco (1999) find that financial market integration between
stock markets in the euro area increased during the 1990s. An analysis of sectoral and national
effects on the European capital market is presented by Baca, Garbe and Weiss (2000) and
Heston and Rouwenhorst (1995).

Bekaert, Harvey and Lumsdaine (2000) search for the steps of world equity market
integration by identifying structural breaks in the size of international capital flows. Portes
and Rey (2000) and Martin and Rey (2001) analyse the timing and geographical pattern of
cross-border equity flows and the size of the asset market. Bekaert and Harvey (1995) attempt
to remedy this problem by constructing a time-varying measure of financial market
integration. Using data on equity returns, they find that a number of markets exhibit time-
varying integration, thus allowing them to identify the reasons for rejecting the international

CAPM, which instead assumes perfectly integrated markets.



Adam et al. (2002) show that the most appropriate indicators of stock market integration,
based on stock returns, require the specification and estimation of sophisticated asset pricing
models, which make them inadequate for prompt policy analysis and evaluation.
Alternatively, this study proposes a simpler indicator based on the dynamics of the correlation
of stock market returns in EU countries. While the correlations are easy to compute and
update, they have no necessary relation to the degree of financial integration, since they may
also reflect changes in the correlation structure of real and policy shocks in the individual
countries. This implies that correlations measure the degree of financial integration only if the
stochastic process of common shocks is constant over time. This is an issue of serious

concern, given that Europe is undergoing a process of real economic integration.

3. Price-based measures of financial integration

3.1 Beta-convergence

Following Adam et al. (2002), we apply the concepts of beta-convergence and sigma-
convergence to assess the state of financial market integration in the selected EU countries.’
The concept of beta-convergence enables identification of the speed at which shocks are
eliminated on the individual financial markets. A negative beta coefficient signals the
existence of convergence, and the magnitude of the beta coefficient expresses the speed of
convergence, i.e. the speed of elimination of shocks to the yield differential vis-a-vis the euro
area. The higher the absolute value of the beta coefficient, the higher the speed of

convergence.

For quantification of beta-convergence, it is useful to apply common regression analysis or

the panel estimate method, in the form of the equation:

L
ARi,t = ai + ﬂRi,t—l + Z ylARi,t—l + gi,t H (1)

=1

where R, =Y, —Kf is the difference between the asset yields of country i and a selected
reference territory (a benchmark, the euro area stock index) at time #, A is the difference
operator, a; is a dummy variable for the respective country, L is the maximum lag length and

g, 1s a white noise disturbance. The size of coefficient f may be interpreted as a direct

it

measure of the convergence speed. A negative beta coefficient indicates occurrence of

% The terms beta-convergence and sigma-convergence originate from the literature on economic growth and its
dynamics; see, for example, Barro and Sala-i-Martin (1992).



convergence, and the absolute value of the beta coefficient indicates the convergence speed.
The f coefficient can take values ranging from 0 to -2. The closer the absolute value of the f
coefficient to 1, the higher the speed of convergence, and if # = 0 or § = -2, no convergence is
observed. S values from 0 to -1 indicate monotonous convergence, while fluctuating

convergence occurs for values from -1 and -2.

3.2 Sigma-convergence

The concept of sigma-convergence captures the differences between the yields on identical
assets in different countries at a given time, identifying the degree of integration vis-a-vis the
euro area achieved in the individual financial market segments in the countries under review
at that time. Sigma-convergence arises if and when the sigma coefficient falls to zero. Beta-
convergence may be accompanied by sigma-divergence, so both concepts must be tracked
concurrently in order to observe financial integration. For quantification of sigma-
convergence, a calculation is used of the (cross-section) standard deviation (c), according to

the formula:

o, =\/(1)ﬁ [log(,) —log(¥)] > (2)

N-1)3

where y is the asset yield, y is the mean value of the yield over the sample period and i stands

for separate countries (i =1, 2, ..., N). For the purposes of this analysis, we introduce N = 2,
i.e. we examine the evolution of sigma-convergence over time between the euro area and one
of the countries under review. o takes only positive values in theory. The lower is o, the
higher is the level of convergence. In theory, full integration is reached when the standard
deviation is zero, while high (several digits) values of o reflect a very low degree of

integration.

4. News-based measures of financial integration

An important sign of financial market integration is that asset prices respond to common
(global) news to such assets rather than to local news, i.e. news typical of a specific country.
If markets are financially integrated, yields on financial assets of different countries, but
having the same risk characteristics, should depend on global rather than local news. The
news-based approach thus aims at determining whether the returns on assets across countries
and segments of financial markets are influenced by local or worldwide news. In practice,

however, it is difficult to measure news. To operationalize the news-based approach, Baele et



al. (2004) argue that the price movements of benchmark assets are a good reflection of all
relevant common news. The news-based approach is relevant to studies on foreign exchange,
government bond and stock markets. Following Baele et al. (2004), the degree of integration
of shocks can be estimated using the following regression:

Ar, =a,, +y., A, +¢&, 3)
where 7, represents the return on specific assets (currencies, bonds, interbank rates and stock
exchange indexes) in country i at time ¢, and b denotes the benchmark country (Germany for
the government bond market, otherwise the euro area). o; is the country specific constant
(converging to zero), A is the time difference operator and ¢ is the white-noise disturbance
(country specific shock). The parameter y is a measure of convergence. We do not use any
lags, since news spreads much quicker (within minutes) compared to the frequency of our
data (daily or weekly). The time-varying parameter y can be estimated by the Kalman filter in
a similar way as parameter 3 in equation (3).
The magnitude of parameters y expresses the degree of identical response of an asset of a
selected country and a comparable benchmark asset to certain news. Simply stated, parameter
y shows to what extent an asset of a selected region responds to news in the same way as the
benchmark asset, assuming that the benchmark asset responds to global news only. The
higher the value of the parameter, the higher the integration of the assets under comparison.
As in reality credit, liquidity and foreign exchange risks are not identical across individual
countries and assets, the change in the yield on a local asset is not expected to be explained
fully and solely by the impact of global (common) news.
Notice that the above-described measures of market integration are based on the idea that
markets are efficient, which is not true in reality — see Shleifer (2000). Inefficiencies could be
present even in clearly integrated markets. Although a comprehensive analysis of market
inefficiencies is beyond the scope of this paper, we intend to address the issue of
inefficiencies by looking at the country- and sector-specific risk premia. This can be done in
two ways. First, we can compare country risk assessments performed by different agencies
with our results (beta and sigma coefficients). The objective of such a comparison is to check
whether countries with higher risk have different betas and sigmas compared to lower-risk
countries. Second, we can examine whether the risk premia are due to primarily country- or
sector-specific factors. In other words, we can check whether the risk premia are related to a

particular sector across all the countries considered, or whether the risk premia are rather



country-specific. This can be done by analysing cross-sectoral dispersion in both sector and
country index returns. Finally, in order to better understand and interpret the empirical results,

we will discuss the institutional developments in the countries of our sample.”

5. Data

The calculations were made using weekly data (averages of daily data) from Thomson
Datastream, covering January 1995 to January 2009 for the foreign exchange and stock
markets, 2001-2009 for the money market and 20022009 for the bond market — see Table 1.
Three-month interbank rates were used for the money market, national currencies quoted
against the US dollar for the foreign exchange market, five-year government bonds for the
bond market and national stock indices for the stock market. Table 1 summarizes data

coverage.

7 There are alternative measures of stock market integration based on GARCH (linear and non-linear) type
analysis — see Hardouvelis, Malliaropulos and Priestley (2006), Capiello et al. (2006) and Bekaert et al. (1997).
The degree of stock market integration could also be assessed upon the co-dependence between two random
variables (called the co-movement box) — see Capiello, Gérard and Manganelli (2005) or by using the Dynamic
Conditional Correlation (DCC) method originally proposed by Engle (2002) and subsequently extended by
Capiello, Engle and Sheppard (2003). Another alternative methodology for testing financial market integration
based on the intertemporal asset-price model with time-varying discount factors is proposed by Flood and Rose
(2005).

10



Table 1:

Data coverage

Money market Foreign exchange Bond market Stock market
market
1999-2009 1995-2009 2002-2009 1995-2009
Cz PRIBK3M PRUSDSP BMCZ05Y-(RY) CZPXIDX
AT n.a. n.a. BMOEO5Y-(RY) ATXINDX
DE n.a. n.a. BMBDO05Y-(RY)® DAXINDX
PT n.a. n.a. BMPTO05Y-(RY) POPSI20
HU HNIBK3M HNUSDNB BMHNO5Y-(RY) BUXINDX
PL POIBK3M POUSDSP BMPOO05Y-(RY) POLWIGI
SI SJIBK3M SJUSDSP n.a. SLOESBI
SK SXIBK3M SXUSDSP SXGOVTI-(RY)" SXSAS16
EU-13 BBEUR3M" USECBSP® n.a. DJES501%*

Notes: ® — benchmark, n.a. — data not available, * DJES501 is made up of the following weights of the national stock indices
of the selected euro area countries: 34.9% France, 23.3% Germany, 13.5% Spain, 12% the Netherlands,
11.8% Italy, 3.5% Finland and 0.9% Ireland); b _ data from 2002 onwards.

Source: Thomson Datastream.

6. Results

6.1 Price-based measures of financial integration
January 1995 - July 2007

The results of the beta-convergence analysis, as applied to the individual segments of the
financial market, are given in Table 2. The results show that yields on the Czech and
Hungarian stock and bond markets converged towards those on corresponding euro area
financial instruments relatively quickly in this period, at a faster pace than in Portugal and
Austria. Hungary, Slovakia and Slovenia have a comparable degree of stock market
convergence as the selected euro area countries such as Austria and Portugal. On the foreign
exchange market, the speed of convergence of all five new EU Member States is broadly
comparable. On the money market the speed of convergence is somewhat lower in the Czech
Republic and Slovakia.® Yield convergence towards the euro area (towards Germany in the
case of bond markets) occurred in all the countries under review. In this period, the absolute
values of the beta coefficient were close to one for all the countries and markets except the
money market, which means that the leveling of newly arising differences in yield

differentials between the relevant national economy and the euro area can be labeled as fast.

¥ Yields on money market assets are affected to some extent by the monetary policy decisions of the state in
question, so the validity of the law of one price is somewhat limited. Therefore, the speed of beta convergence is
lower on the money market than on the other markets.
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A comparison of the periods 1995-2002 and 2003-2007 reveals that the pace of beta-
convergence of the stock markets of the new EU Member States under review (except
Slovakia) increased over time. The speed of convergence of the money market increased in
the Czech Republic and Hungary; the pace of convergence of the foreign exchange market
was faster particularly in the countries heading towards the euro area — Slovakia and Slovenia.
Nonetheless, the new EU Member States are generally achieving high levels of beta-

convergence of their financial markets towards the euro area.

Table 2: Beta coefficients

Money market Foreign exchange market | Bond market Stock market

1999- | 2003- | 8/2007- | 1995- 2003- 8/2007- | 2001- | 82007- | 1995- | 2003- | 8/2007-

2002 | 72007 | 172009 | 2002 7/2007 1/2000 | 7/2007 | 1/2009 | 2002 | 7/2007 | 1/2009
CZ -0.57 | -0.65 | -0.36 | -0.94 -1.11 -0.85 0.73 | -1.15 | -0.76 | -0.94 -0.87
AT n.a. n.a. n.a. n.a. n.a. n.a. -1.12 -0.74 | -0.90 | -0.88 -0.47
DE n.a. n.a. n.a. n.a. n.a. n.a. B B -0.79 | -0.79 -1.30
PT na. | na | na | na na. na. | 081 | -056 | -089 | -1.o4 | -1.12
HU -0.42 -0.84 -0.99 -0.89 -0.95 -0.82 -0.87 -0.67 | -0.80 | -0.85 -1.23
PL -0.77 -0.52 -0.62 -0.91 -0.78 -0.34 -0.82 -0.79 | -0.80 | -0.91 -0.75
Sl n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. -0.77 | -0.83 -0.88
SK -0.77 | -055 | -0.56 | -1.09 -0.98 -0.61 -0.77 | -090 | -0.74 | -0.69 -1.14
EU-13 B B B B B B na. | na | B B B

Notes: B — benchmark, n.a. — data not available. All estimations were significant at the 1% level.
Source: Authors’ calculation based on Thomson Datastream data.

The results of the sigma-convergence analysis for the individual segments of the financial
market and the countries under review vis-a-vis the euro area (Germany’ for the bond
markets) are shown in Figure 1. The results of sigma-convergence across the individual
markets of the new EU Member States show that the highest degree of integration was
achieved on the money and foreign exchange markets. The Czech financial market seemed to
be the most integrated (especially in the case of the foreign exchange and stock markets)
compared to the markets in the other new Member States. Only the Slovenian money and
foreign exchange markets achieved a higher degree of integration; this is linked with its
completed euro adoption process.'” However, significant differences in the yields on the

Slovenian stock market persisted. The foreign exchange markets may have seemed more

? As in section 1.1.2, for example, any interpretation of the values for Germany should also take into account the
fact that the data for Germany have a significant weight in the calculation of the data for the euro area (see the
Methodological Part for details).

' The developments in Slovakia also reflect the adoption of the single currency from January 2009.

12



volatile until August 2007, but the sigma values were very low there, reflecting the already
relatively strong integration of these markets. As regards stock markets, the degree of
integration achieved in the Czech Republic was comparable to that observed in Portugal,
Austria and Germany. The same could not yet be said in the case of the bond markets.
Overall, it can be seen that gradual trend sigma-convergence of stock, bond and money

markets was taking place in all the observed countries since 2001-2002."!
August 2007 — January 2009

The relevant columns of Table 2 (08/2007—01/2009) and the relevant part of Figure 1 describe
the developments on the individual markets in the period affected by the financial crisis. The
calculations show that most countries recorded a slowdown in convergence of yields towards
those in the euro area. Since 2007, integration of money and foreign exchange markets has
accelerated only in Slovakia; this is connected with its preparations for euro adoption. From
the point of view of the degree of integration of the individual markets with the euro area, it is
clear that the present financial crisis has contributed with mixed intensity to divergent
developments in the given period on all markets except the money market. However, with the
exception of the foreign exchange market, where the indicator for the Czech Republic was
affected by strong koruna appreciation in the period under review, the impact of the current
crisis on the Czech economy was rather lower compared to the other economies of the Central
European region, Hungary in particular. This can be put into context with the ownership
structure of banks and other financial institutions in the Czech Republic, the solid economic

performance of the Czech economy, and the confidence in the Czech currency.

" This may have been due to the announcement that these countries would join the European Union (12-13
December 2002). This period is illustrated by a vertical line in Figure 1.
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Figure 1: Sigma coefficients
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Source: Authors’ calculation based on Thomson Datastream data.
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6.2 News-based measures of financial integration

In the application of news-based measures, we focus on four Central European economies
(Czech Republic, Hungary, Poland, Slovakia) plus Sweden, compared to the euro area, or
Germany in the case of the government bond market. The results for the Central European
countries indicate that (i) parameter y turns out to be slowly changing over time, thus
documenting a relative constancy of shock propagation across individual markets and
countries; (ii) the transmission of shocks across markets and countries is characterized by a
dominantly symmetric (positive) response (except for the Hungarian government bond and
Swedish foreign exchange markets); (iii) on average, the strongest transmission of shocks
occurs on the stock markets, the lowest propagation is on the government bond markets (y
being close to zero); (iv) sensitivity to the transmission of news or shocks across individual
countries varies, which is due to country-specific risk premia or monetary policy regimes,
thus questioning the statement of similar behavior of financial markets in the countries of
Central Europe; (v) on average, the lowest sensitivity to shocks is observed for Slovakia
(however notice that Slovakia is characterized by the shallowest markets), followed by the
Czech Republic and then Poland and Hungary closing the ranking. Overall the results show
that the “integration coefficients” for individual markets are significant, with the stock market
being characterized by the highest sensitivity to the transmission of news (i.e. being most
integrated, in our terms). The differences in credit, liquidity and monetary risks, as well as
chosen monetary policy, of the sample countries, which in addition increases from the
beginning of crisis, thus play an important role in the process of financial integration.
Especially, the degree of integration on the money market may reflect the alignment of the
selected states’ monetary policies with that of the euro area. Thus, idiosyncratic local news (a
change in the monetary policy rate of the relevant state) may prevail far more on the money

market than on the stock market.

By comparing the results of financial integration for Central European countries and Sweden
it follows that the Swedish economy is much strongly integrated with the euro area, which is
in accordance with economic intuition. The inverse behaviour of yin the case of the Swedish
foreign exchange market reflects a negative relationship between the response of the krona
and the euro with respect to the dollar. It may be said that the Swedish krona and the euro

behave in these pairs as substitute assets. Global news thus has opposite effects on them.
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Figure 2: Propagation of shocks
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Note: CZ — Czech Republic, HU — Hungary, PL — Poland, SK — Slovakia, SE — Sweden.
Source.: Authors’ calculation based on Thomson Datastream data.

7. Conclusion

In this paper we put to an empirical examination the price- and new-based measures of
financial integration. For the price-based measures, we analyzed the speed (by means of beta-
convergence) and level (by means of sigma-convergence) of the financial integration in the
five new EU Member States (Czech Republic, Hungary, Poland, Slovakia and Slovenia) and
three old EU members (Germany, Austria, and Portugal) in comparison with the euro area as
a whole. The results showed both strong beta-convergence and sigma convergence in all
markets up to the beginning of the financial crisis in August 2007. All markets exhibited a
substantial degree of integration. The situation changed during the current financial turmoil.
The calculations showed that most of the markets in all countries had recorded a lower
convergence level towards the euro area. One exception was the convergence of the foreign
exchange market in Slovakia and Slovenia with the euro area, due to the euro adoption

process in these two countries.
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Regarding the new-based approach, the results demonstrated considerable propagation of
shocks across the four considered financial markets. Financial integration, measured by the
strength of shock/news transmission, was highest for the stock market, followed by the
foreign exchange, money and bond markets. Nevertheless, the propagation of shocks was

changing rather slowly, with only limited evidence of increasing transmission in recent years.

Taking all measures altogether, we found evidence of relatively strong and gradually
increasing financial market integration of the new EU members’ markets towards the levels of
the euro area economies. However, the results clearly indicated differences between
individual Central European countries evidenced, for example, by the insensitivity of shallow
Slovak stock markets, asymmetric reaction of Hungarian bond market, differences in the
magnitude of beta, sigma and shock convergence. The group of Central European new EU

Member States was thus far from being homogeneous.
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