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Abstrakt
Tato práce se zaměřuje na posouzení budoucího rozšíření Hospodářské a měnové unie o země
střední a východní Evropy z hlediska teorie (OCA). Je podán přehled formálních podmínek,
které musí být splněny pokud chce země EU vstoupit do Hospodářské a měnové unie a
okomentován aktuální stav plněni Maastrichtských kritérií v roce 2003. Dále přiblížíme
základní rysy teorie Optimálních měnových oblastí a podáme přehled empirických studii
zabývajících se tímto tématem. Detailněji jsou pak shrnuty výsledky těch empirických studií,
které analyzují rozšíření EMU o země střední a východní Evropy v kontextu OCA teorie.
Následně je provedena vlastní empirická studie čtyř čerstvých členů EU (Česká republika,
Slovensko, Maďarsko a Polsko), která analyzuje korelace poptávkových a nabídkových šoků
těchto zemí s poptávkovými a nabídkovými šoky Německa, Evropské unie a EMU pomocí
VAR modelu. Oblast asymetrických šoků tvoří jednu z nejvýznamnějších problematik
měnových unií v rámci teorie Optimálních měnových oblastí, proto následuje podrobnější
diskuse efektivnosti nástrojů hospodářské politiky i přirozených tržních mechanismů
při akomodaci ekonomických šoků.

Abstract
This paper describes the future European Monetary Union (EMU) enlargement towards the
Central and Eastern Europe from the perspective of the Optimum Currency Area (OCA) theory.
The formal preconditions of the EMU entry are reviewed with a comment on the current state
of the 2003 Maastricht criteria fulfilment. The main characteristics of the OCA theory are
assessed and the empirical studies focusing on this theme are surveyed. In bigger detail are then
summarised those empirical OCA studies that deal with the topic of EMU enlargement towards
Central and Eastern Europe. Further, the empirical study of four new EU members (the Czech
Republic, Slovakia, Hungary and Poland) is accomplished. This study analyses the correlation
of the demand and supply shocks between these four countries and benchmarks: Germany, the
EU and the EMU with the help of the VAR model. The area of asymmetric shocks forms one of
the most important themes of monetary unions in the framework of the OCA theory. Therefore,
a thorough discussion of the economic policy instruments and the economic mechanisms ability
to adjust to asymmetric shocks follows.
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1 Introduction
The accession of ten new members to the European Union in May 2004 and especially
the accession of the transition economy applicants, the Central and Eastern European
Countries (CEECs), is stressing the importance of their potential entrance into the
Economic and Monetary Union (EMU). In this context, the question of the CEECs
readiness to join the EMU is very relevant. The benefits and costs of monetary unions
have been thoroughly analysed in the context of the EMU creation and more recently,
the future enlargement of the eurozone attracts similar attention.
Theoretical foundations of monetary unions have been developed in the context of the
Optimum Currency Area (OCA) theory which was first put forward by Mundell (1961)
and later developed by McKinnon (1963), Kenen (1969) and many others.1 The OCA
theory assumes that the costs and benefits of a currency union depend on whether the
countries considering to form a monetary union share certain common characteristics
called the OCA properties.
One of these properties is the extent to which cycles are synchronised, i.e. the extent to
which the experience of economic shocks2 is common (symmetric) or asymmetric. If the
shocks affecting the monetary union member countries are mainly symmetric, the cost
of foregoing the possibility of using the counter-cyclical policy, especially the monetary
one, is minimised.
Therefore, when considering the appropriate timing of entry into the eurozone,
satisfying the Maastricht criteria of nominal convergence is only one set of factors to be
taken into account. A question should also be asked whether the business cycles are
sufficiently synchronised, i.e. whether the experience of shocks is mainly symmetric, so
that the new members can comfortably forego the monetary and exchange rate policy
independence.
Hence, the aim of this study is to analyse the perspectives of the EMU enlargement
towards the Central and Eastern Europe from the perspective of the shock asymmetry as
one of the main OCA criteria. A special attention will be paid to the likelihood of
1

See Mongelli (2002) for a comprehensive review of the OCA literature.
An economic shock is a (major) disturbance of the equilibrium between supply and demand caused by a
change of the economy’s environment or by an alteration of economic agents’ behaviour. Graphically it is
demonstrated as a significant shift of the supply or demand curve.
2
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asymmetric3 shocks in the EMU and the ability of economic policies and other
mechanisms to adjust to them.
Chapter 2 reviews the formal conditions: the Maastricht criteria that have to be fulfilled
by the Central and Eastern EU member countries before joining the Economic and
Monetary Union. The Maastricht criteria are specified and a brief review of their current
fulfilment by the CEECs is presented.
In chapter 3, the cost and benefits of the EMU membership are discussed.
Chapter 4 gives a comprehensive review of the OCA theory. The OCA criteria are
distinguished and described. The endogeneity hypothesis together with the alternative
specialisation hypothesis is discussed with the help of the gains-and-losses model and
the OCA line. Further, new developments in the OCA theory are assessed.
Chapter 5 is dealing with the empirical application of the OCA theory on the Western
Europe and especially on the Eastern and Central European Countries. Empirical studies
concerning this issue are mentioned and their results are summarised.
In Chapter 6 we estimate a structural vector autoregressive (VAR) model to obtain the
demand and supply shocks emerging in the four new EU countries: the Czech Republic,
Slovakia, Hungary and Poland and in the benchmarks: Germany, the EU and the EMU.
Then we calculate their correlation coefficients with the demand and supply shocks.
Results should show the degree of shock asymmetry between our sample of CEECs and
the benchmarks.
In chapter 7 we assess the topic of country-specific shocks and give a wide analysis of
the economic policy instruments and other mechanisms that serve as absorbers of these
shocks in the EMU. It is discussed to what extent the monetary policy is useful in
coping with the country-specific shocks. It is also outlined how the national fiscal policy
measures and the fiscal transfers across countries may support or hamper the adjustment
to asymmetric shocks. Two following parts are examining the labour market flexibility,
specifically the labour mobility and wage flexibility, as a useful adjustment mechanism.
Then we evaluate various roles of capital mobility with respect to the shock adjustment,
and the final adjustment mechanism to be analysed is the corporate flexibility. The last
part of the chapter 5 consists of the application of the already discussed country-specific
3

An asymmetric shock is defined as an economic disturbance that affects the various parts of a unity to a
different extent. In this study the designation “asymmetric shock” will be regarded as an equivalent term
for “country-specific shock” or “nationally differentiated shock” within a monetary union.
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shock considerations to the potential entry of the Central and Eastern European
countries into the EMU.
The last chapter 7 serves for a summary of relevant findings and conclusions.
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2 Institutional Conditions of the EMU Eastern
Enlargement: the Maastricht Criteria
Eight countries of Central and Eastern Europe (CEECs) entered the European Union
(EU) in May 2004. Their entry focused more attention on the introduction of euro in
those countries. Since they have accepted the European Economic and Monetary Union
(EMU) as part of the acquis communautaire they are obliged to adopt the euro as soon
as they fulfill the Maastricht convergence criteria. Therefore, there is no possibility of
“opt-out” provisions for new EU members, as they were granted to Great Britain and
Denmark. This is not in contradiction to the fact that the new EU members are “Member
states with a derogation”, as regards the EMU (EC Treaty, Art.122, para.1). However,
there is no specific date set for the EMU accession. In practice, the schedule depends
largely on the country’s performance regarding the convergence criteria. If the country
does not meet these criteria, either because it is unable to, or deliberately like Sweden
which did not enter the Exchange Rate Mechanism (ERM), it cannot enter the EMU.
Article 121 (ex. Article 109) lists the Maastricht convergence criteria according to
which the degree of sustainable convergence necessary for EMU entry is assessed.
Maastricht convergence criteria are the following:
Price stability: The average rate of inflation (measured on the basis of the consumer
price index), observed over a period of one year before the examination, should not
exceed by more than 1.5 percentage points that of, at most, the three best performing
Member States in terms of the price stability.
Government financial position: The deficit should not exceed 3% of the gross domestic
product (GDP), unless it has declined substantially and continuously, and reached a
level that comes close to 3%. In addition, the public debt should not exceed 60% of
GDP, unless it is sufficiently diminishing and approaching the reference value at a
satisfactory pace.
Stability of exchange rates: The currency respects the normal fluctuation margins of the
Exchange Rate Mechanism (ERM) of the European Monetary System (EMS), without
severe tensions for at least two years (especially no devaluation on the initiative of the
member country concerned).
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Long term interest rates: The average of the long-term interest rate, observed over a
period of one year before the examination, should not exceed by more than 2% that of,
at most, the three best performing Member states in terms of price stability.
The convergence according to the Maastricht criteria will be evaluated for the period of
one year, with the exemption of the criterion of the exchange rate stability, which
requires that the candidate country spend at least two years without severe tensions in
the ERM II following the EU accession. If the country enters ERM II in May 2004 when
it joins the EU, then May 2006 is the earliest date at which it can fulfil the exchange rate
criterion. The convergence test can only take place after that and it would presumably be
based on the data for 2005. Thus, the beginning of 2007 is probably the earliest date at
which the new EU member countries could join the EMU in case of the positive
assessment of the Maastricht criteria.
Brief Review of the Current Fulfilling of the Maastricht Criteria
Table 1 gives a brief review of the degree to which the CEECs-8 currently meet the
Maastricht criteria (in terms of the budget deficit, debt level and inflation based on 2003
data).
Table 1: Maastricht convergence criteria in Central and Eastern new EU members
Inflation*)
2003
Reference value
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Slovakia
Slovenia

2.7
0.1
1.3
4.7
2.9
-1.2
0.7
8.5
5.6

Interest
Budget deficit
Rates**)
% of GDP
10Y
2003
6.1
-3.0
4.5
-12.9
2.8
2.6
7.6
-5.9
7.4
-1.8
6.4
-1.7
6.7
-4.1
5.0
-3.6
5.5
-1.8

Debt
Exchange
% of GDP rate vs parity
2003
Max. (2Y)
60
+/-15%
37.6
-4.0
5.8
-1.6
59.0
-9.1
15.6
-12.4
21.9
0.4
45.4
-21.2
42.8
-6.3
27.1
-4.7

Source: Deutche Bank research (2004, p. 9) and Eurostat
*)

Reference value is the average of the three best performing EU members plus or minus 1.5 % points.
From May 2004, all 25 countries should be included in the base.
**)
If not available, shorter maturities.

Inflation rate: Three countries: Hungary, Slovenia and Slovakia have major problems
with exceeding the 2003 reference value. In Hungary, this is mainly caused by a weak
forint, however the demand side pressure also plays a role. The pace of inflation is likely
to ease over the medium term, provided that forint does not fall further against the euro
and that the fiscal policy becomes more restrictive. The inflation in Slovenia appears to
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be driven by administered prices and inflation in Slovakia can be contributed to the
continuing process of price deregulation. Generally, there is still a risk in all accession
countries that inflation will accelerate due to structural reasons (Balassa-Samuelson
effect) but the price increase can be moderated by using proper monetary or fiscal
policies.
Long-term interest rates: Long-term interest rates of most of the countries have largely
converged. Basically, the interest rate level depends on inflation prospects, risk
premiums and (in case of the accession countries) convergence expectations. The
inflation expectations are likely to ease in line with the actual rates of the price increase.
The remaining risk premiums would decline with corrections in the course of fiscal
policy and the expectation of more stable exchange rates.
Exchange rate stability: As the figures in Table 1 suggest, the exchange rates of most
of the countries have not exceeded the fluctuation margin of +/-15% over the past two
years. In fact, not all the CEECs are in the same position in their transition from their
exchange rates systems4 towards the euro and although some of them have moved in the
direction towards more flexible exchange rate arrangements, the exchange rate volatility
towards euro has not increased substantially. However, an increase in the exchange rate
volatility during participation in ERM II cannot be eliminated, especially if the entry
rate does not match the economic fundamentals. Besides, the fluctuation margin of
+/-15% is wide and if it was reduced to the much narrower band5 of +/-2.25% nearly all
the accession countries would have problems to meet this criterion.
Debt ratio: This criterion will probably not cause major problems as only Hungary and
Poland approach the limit of 60% GDP. The development of the debt ratio mainly
depends on the primary budget balances, economic growth, the real interest that is paid
on public debt, and the development of the exchange rate. The Polish and Hungarian
debts are expected to decline from 2005 if the medium-term consolidation plans are
kept.
Budget deficit: The table shows that Hungary, Poland, Slovakia and especially the
Czech Republic exceeded considerably the reference value of 3% of GDP in 2003. The
consolidated public finance budget deficit of the Czech Republic was very high (at
4

For the overview of exchange rate regimes of the CEECs see Annex 1, p. 76.
The standard ERM II fluctuation band is +/-15 per cent, but the European Commission’s interpretation
of the exchange rate stability criterion sometimes assumes the fluctuation band to be +/-2.25. In
Denmark's case the band was voluntarily set to +/-2.25 per cent.
5
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around 13%) in 2003 according to ESA 95 accounting.6 In contrast, the Baltic states and
Slovenia seem to have set only minor deficits. Slovakia is the only state which started a
strict consolidation in the meantime. Poland’s budget deficit will widen further this year
and, according to a medium-term plan, this trend will not change until 2006. In the case
of Hungary and the Czech Republic consolidation will presumably start in the medium
term.
In the convergence examination, the new EU members will be subject to the same
criteria as were used for the selection of the present twelve members of the eurozone.
The assessment criteria are not to be eased, nor to be tightened. This means that meeting
the Maastricht convergence criteria should be a necessary and sufficient precondition for
the accession into the EMU. On the basis of reports from the European Commission and
the European Central Bank and an opinion from the European Parliament, the ECOFIN
Council shall assess whether convergence has been achieved.
In the view of the EU, the nominal Maastricht criteria should ensure stable economic
conditions and also a certain degree of convergence between EMU member states that
should enable the national economies to function properly without national monetary
and exchange rate policies. However, from the economic point of view, the real
convergence should take place in parallel to their nominal convergence or in fact before
it, since it is assumed that accession countries cannot be properly assessed for nominal
convergence until they converge enough in real terms. Real convergence is understood
as catching-up in the level of their GDP per capita towards the average in the EU,
implementation of necessary structural reforms and termination of their process of
transition. With the currency unification the CEECs will lose the possibility of
revaluation against the euro. This can induce benefits but also some cost. Review of
potential costs and benefits is given in the following chapter.

6

The ESA 95 accounting sets the Czech public finance budget deficit at the high level of 12.9% GDP,
because of the one-time inclusion of state guarantees in the budget. According to the Czech Ministry of
Finance, the budget deficit for 2003 would have been 5.1% of GDP without these input guarantees.
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3 Costs and Benefits of the Monetary Integration
3.1

Costs

Costs may arise on macro level because while foregoing the floating exchange rates a
country loses an instrument of reacting to an incoming disequilibria. Assuming that the
exchange rates respond sufficiently fast and precisely to fundamental changes, the
policy decision-makers will lose an important stabilisation tool.
The most outstanding cost factor that has already been emphasised by Mundell (1961)
and Kenen (1969) are the shock asymmetries. According to Mundell (1961), under the
assumptions of the price and nominal wage rigidity and the money illusion, a shift in the
demand for products of a country B towards products of a country A will cause an
inflationary pressure in A as well as unemployment in B. Floating exchange rates might
correct these undesirable outcomes by a devaluation of the currency B. Under an
arrangement with fixed exchange rates, a central bank dilemma evolves since no
monetary policy will be optimal for both countries at the same time. Thus, another
adjustment mechanism such as the factor mobility is needed to prevent substantial
macroeconomic costs. Although the assumptions of the Mundellian model are very
restrictive, it is still the base for a major line of the empirical OCA research.
Accordingly, an analysis in line with the Mundellian model should always be
accompanied by a closer look at the wage rigidities (nominal as well as real) in order to
verify that other adjustment mechanisms than the factor mobility are not available.
Another potential cost concerns the public budget due to the reduced seignorage. For a
country with a history of high inflation that joins the currency union with more price
stable economies might lose revenues derived from printing money. This is especially
relevant for economies with an underdeveloped tax system that makes an “inflation tax”
desirable. Under the assumption of no cuts in public spending, the resulting reduction of
revenues will entail the need for higher budget deficits or for a compensation paid by the
union.
Costs may also be caused by the Balassa-Samuelson effect. Divergent growth rates in
the member states of a currency union may lead to persistent imbalances in national
inflation rates. In the case of a monetary union of less and higher developed countries,
the less developed countries will - due to the trade liberalisation and foreign competitive
pressure - presumably experience a higher inflation than the higher developed countries.

viii

It is assumed that in such a situation productivity grows primarily in the sector of
tradable goods. Resulting wage increases will nevertheless, for the reasons of
competition, be comparable in the non-tradable sector as well. As the production of nontradable goods is not characterised by marginal products growing in the course of the
time, the price level in this sector will increase. For tradable goods, the prices grow with
a rate similar to the one abroad because of international competition. Thus, the overall
CPI increases faster in the formerly poorer economies than in the other ones. Therefore,
the currency unification of countries with different inflation rates might be
counterproductive as those with higher price level growth would tie up liquidity which
would force the central bank to push money growth in order to avoid deflation in the
higher developed countries.

3.2

Benefits

Benefits are related mainly to money properties. Within the domain of a currency the
extent to which the money fulfils its basic functions grows. A growth of the domain
enhances the money function as a means of exchange (due to reduced transaction costs),
as a store of value (because of reduced uncertainty) and as a measure of value (due to
reduced information costs).
The introduction of a common currency reduces or even removes transaction costs such
as the exchange fees. Furthermore, companies will face lower costs, e.g. in the field of
the multi-currency bookkeeping. In addition, further positive effects might stem from
holding reduced foreign currency reserves and from a smaller number of goods prices.
Reduced transaction costs lead to higher output and consumption gains, thereby
improving welfare.
Another important benefit induced by integration of several countries into a single
currency area is the removal of the exchange rate uncertainty and volatility, which
reduces costs. If the exchange rates are not always explainable by market fundamentals,
a rate fixation may improve the capital allocation and thus enhance the economic
efficiency. Furthermore, a currency union can contribute to the reduction of speculative
attacks against the participating currencies. Especially if the respective economies have
already been linked by fluctuation bands, speculative market forces may test the peg by
trading comprehensive currency volumes. The involved central banks can try to keep the
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exchange rate within the fluctuation margin by interventions as long as their reserves are
large enough. If they are not, the market expectations will be a self-fulfilling prophecy.
Additionally, the monetary unification reduces (under the assumption of imperfect
capital markets) the possibility that speculative market forces drive the currency prices
away from their fundamentally based values as the common central bank will
presumably dispose of higher reserves than a single one of its own.
Another benefit of the currency area is that the removed uncertainty concerning future
exchange rate movements reduces the risk premia that issuers of bonds have to pay. In
the medium term this effect may be favourable for private agents and especially for
public debt issuers as it could reduce the interest paid by the governments and lead to a
higher public investment or potentially lower taxes.
Further benefits of the currency unification may result from the enhanced central bank
credibility and from the stronger market integration. Besides economic reasoning,
political considerations must be taken into account additionally when deciding about the
currency unification.

3.3

Conclusion

Although in theory all the costs and benefits already mentioned are easily justifiable,
their importance for the prospective enlarged currency union has to be assessed
carefully. Reduced seignorage should not be a serious problem for the accession
candidates after having entered the EMU. Since all of the candidate countries have to
meet the Maastricht convergence criteria beforehand, potential conflicts between the
deficit and inflation criteria would become obvious already before entering.
Concerning the benefits, the arguments that have been valid for establishing the present
EMU are theoretically also applicable to the Eastern enlargement. Transaction costs are
supposed to be reduced. Since the CEECs do already trade intensely with EMU, this
will be the major issue. The reduced uncertainty is a relevant point as well. The
enhanced central bank reputation can partly also be applicable as CEECs with high
inflation in the past will experience monetary credibility gains and in analogy to the
situation in the Western countries, it can be assumed that the prospective common
currency will enhance market integration, too.
To sum up, individual structural characteristics of the economy of individual countries
affect their cost and benefits of joining the monetary union and thus make them more or
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less suitable for monetary integration. The most prominent cost factor connected with
the loss of autonomous monetary policy is the potential inability of accession country to
react to asymmetric shocks in terms of economic stabilisation. This issue can be
assessed in the framework of the Optimum Currency Area theory that will be introduced
and set into the context of the EMU enlargement in the following chapters.
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4 Optimum Currency Area (OCA) Theory
The first papers7 on optimum currency areas were published in the sixties of the last
century under the era of Bretton Woods system,8 when the exchange rates of the major
Western currencies were fixed. Accordingly, the respective authors compared the
implications of fixed and floating rates without emphasising the link to the currency
unification. Mundell (1961), McKinnon (1963), and Kenen (1969) who formulated
labour mobility, degree of openness, and diversification of production and consumption
as basic assessment criteria for currency areas can be seen as founding fathers of the
OCA theory.
In the 1970’s, due to the collapse of the Bretton Woods system, the OCA theory was
almost absent in the academic discussion. At the beginning of the nineties, OCA
reappeared and gained importance with the progress of the monetary unification in
Western Europe. OCA theory was revived especially by Krugman (1990), who
developed one of its main ideas, stating that two countries should form a monetary
union in the case of a high degree of intra-trade among the members and absence of any
profound asymmetry in the pattern of shocks impacting their economies. This
framework has become particularly popular for analyses of the costs and benefits of the
monetary integration, in particular with reference to EMU.
In the theory, an optimum currency area (OCA) is defined as the optimal geographic
domain of a single currency, or of several currencies, whose exchange rates are
irrevocably pegged and might be unified. The single currency, or the pegged currencies,
can fluctuate only in unison against the rest of the world. Optimality is defined in terms
of several OCA criteria, including the mobility of labour and other factors of
production, economic openness, diversification in production and consumption, price
and wage flexibility, similarity of inflation rates, fiscal integration and political
integration, similarity of demand and supply shocks and business cycles. Sharing the
above mentioned criteria reduces the usefulness of nominal exchange rate adjustments
within the currency area by fostering internal and external balance, reducing the impact
7

See Mongelli (2002) for a comprehensive review of the OCA literature.
The Bretton Woods system (signed in 1944) established the rules for commercial and financial relations
among the major industrial states. The chief features of the Bretton Woods system were, first, an
obligation for each country to maintain the exchange rate of its currency within a fixed value-plus or
minus one percent-in terms of gold; and, secondly, the provision by the IMF of finance to bride temporary
payments imbalances. In face of increasing strain, the system eventually collapsed in 1971, following the
United States’ suspension of convertibility from dollars to gold.
8
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of some types of shocks or facilitating the adjustment thereafter. Countries should
relinquish direct control over their national monetary policy and exchange rate if there
exists expectation that current and future benefits exceed costs.

4.1

The OCA Criteria

Since Mundell first outlined the concept of an optimum currency area, a vast amount of
literature has appeared in the area, which focuses on assessing the symmetry of output
shocks in monetary unions and evaluating the absorption mechanisms. A special
attention is paid to the following inter-relationships between the members of the
potential OCA:
a) The factor mobility
Mundell (1961) set the mobility of production factors including labour as the first
criterion. High factor market integration within a group of partner countries can reduce
the need to alter real factor prices, and the nominal exchange rate, between the countries
in response to asymmetric disturbances. If one country suffers from a depression due to
a negative shock, factors of production may move to another country which is booming.
This process can mitigate the fall of the production factor prices in the depressed
country and also reduce the rise of the production factor prices in the booming country.
Thus, the factor mobility can compensate for the exchange rate changes.
However, the Mundell’s earlier model was based on post-war Keynesian assumptions.
Among the assumptions belong the stationary expectation: people do not anticipate
future movements in the price level, interest rates, the exchange rate or in the
government policy itself. McKinnon has recently rediscovered two Mundell’s papers
published in 1973, which introduced a later model. The Mundell’s later model admitted
existence of private agents’ expectations and showed the important fact that better
reserve pooling and portfolio diversification can mitigate asymmetric shocks within
countries using a common currency. A country hit by an adverse shock can share the
resulting losses a better with a trading partner, thanks to a fact that both countries hold
claims on each other’s output in the common currency. The larger the portion of
currencies that is backed up by internationally acceptable money, the greater the reserve
needed for unexpected events. Hence, if some countries decide to form a currency area
the domain of risk sharing is extended.
b) The degree of economic openness
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Second criterion, the degree of economic openness, was set by McKinnon (1963).
Greater trade leads to greater savings in the transaction costs and lowers the risk
associated with different currencies. A higher degree of openness also a induces better
transmission of changes in international prices to the domestic cost of living. Moreover,
a devaluation in the open economy would be rapidly transmitted to the price of tradable
goods and the cost of living, contradicting its intended effect. Hence, the nominal
exchange rate would be less useful as an adjustment instrument for small and open
economies.
c) The diversification in production and consumption
Third criterion, the diversification in production and consumption, was set by Kenen
(1969). A high diversification in production and consumption diminishes the possible
impact of shocks specific to any particular sector. Therefore, diversification reduces the
need for changes in terms of trade via the nominal exchange rate and provides an
“insulation” against a variety of disturbances. A country producing highly diversified
products is less vulnerable to the country specific shocks and thus less likely to use the
exchange rate as an adjustment tool. More diversified partner countries are more likely
to endure small costs from forsaking nominal exchange rate changes among them and
find a common currency beneficial.
d) Financial market integration
Ingram (1962) noted that financial integration can reduce the need for exchange rate
adjustments. It permits, amongst others, to cushion temporary adverse disturbances
through capital inflows (e.g. by borrowing from surplus areas or de-cumulating net
foreign assets that can be reverted when the shock is over). Under a high degree of
financial integration even modest changes in the interest rates would evoke equilibrating
capital movements across partner countries. This would reduce differences in long-term
interest rates, easing the financing of external imbalances but also fostering an efficient
allocation of resources. Financial integration is not a substitute for a permanent
adjustment when necessary, it can only smoothen the long-term adjustment process.
e) Price and wage flexibility
When nominal prices and wages are flexible between and within the countries
contemplating to create a common currency, the transition towards an adjustment
following a disturbance is less likely to be associated with a sustained unemployment in
one country and inflation in another. This will in turn diminish the need for nominal
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exchange rate adjustments.9 On the other hand, if nominal prices and wages are
downward rigid some measure of real flexibility could be achieved by means of
exchange rate adjustments. In this case, the loss of direct control over the nominal
exchange rate instrument represents a cost. The price and wage flexibility are
particularly important in the very short-run to facilitate the adjustment process following
a shock. Permanent shocks in turn entail permanent changes in real prices and wages.
f) Similarities of inflation rates
Persistent differences in national inflation rates can lead to external imbalances and are
caused, inter alia, by disparities in structural developments, diversity in labour market
institutions, differences in economic policies, and diverse social preferences (e.g.
inflation aversion). Fleming (1971) notes that when inflation rates in countries are (low
and) similar over time, terms of trade will also remain fairly stable. This will in turn
foster more equilibrated current account transactions and trade, and reduce the need for
nominal exchange rate adjustments. But then, not all inflation differentials are
necessarily problematic. A “catching up” process by less developed countries could lead
to “Balassa-Samuelson” types of effects until the process is completed. Some authors10
instead propose that there are the terms of trade (i.e., the real exchange rate) that should
exhibit narrow fluctuations between countries.
g) Fiscal integration
Countries sharing a supra-national fiscal transfer system that would allow them to
redistribute funds to a member country affected by an adverse asymmetric shock would
also be facilitated in the adjustment to such shocks and might require less nominal
exchange rate adjustments.11 However, supra-national fiscal transfer system would
require an advanced degree of political integration and willingness to undertake such a
risk sharing.
h) Political integration
The political will to integrate is regarded by some authors as the most important
condition for adopting a common currency. The political will fosters, among others,
compliance with joint commitments, sustains co-operation on various economic
policies, and encourages more institutional linkages.
9

See Friedman (1953).
See Eichengreen (1990).
11
See Kenen (1969).
10
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i) Similarity of shocks and business cycles
In a single-currency area,12 the monetary and exchange rate policy cannot be used as a
stabilisation tool if a member country is hit by an asymmetric shock. Therefore, as
asymmetric shocks and business cycles raise the need for the country-specific
adjustment policies, business cycles of countries that contemplate to create a singlecurrency area should be correlated to a maximum extent.
The greater the linkages between the countries using any of the five criteria are, the
more suitable a common currency is. The basis of the OCA theory is generally accepted
and used extensively especially to judge the suitability of different countries for
currency area. However, when examining the criteria on the basis of historical data, we
have to keep in mind that the OCA criteria are endogenous since the structure of these
economies is likely to change after entering the currency area.

4.2

The Endogeneity of OCA Criteria

International trade leads to a more efficient allocation of resources and thus increases
the welfare of participating countries. Entering a monetary union increases the
international trade but the tighter international trade can be expected to affect the nature
of national business cycles. Countries that enter a currency area are likely to experience
dramatically different business cycles than before. In part, this necessarily reflects the
adoption of a common monetary policy, but it is also a result of closer international
trade with other members of the area. There exist two contradictory approaches which
are represented by the endogeneity hypothesis developed by Frankel and Rose (1996)
and the specialisation hypothesis developed by Krugman (1993).
4.2.1

The Endogeneity Hypothesis

If intra-industry trade accounts for most of the trade, then business cycles may become
more similar across countries when countries trade more. Frankel and Rose (1996) test
this “endogeneity hypothesis” empirically and find a strong positive relationship
between the degree of the bilateral trade intensity and the cross-country bilateral
correlation of the business cycle activity among OECD countries between 1959 and
1993. That is, the greater integration historically resulted in more highly synchronised
cycles. This conclusion is illustrated in Figure 2 and Figure 3.

12

Countries using a common currency or having their exchange rates irrevocably fixed.
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Figure 1: Conventional view of an OCA

Figure 2: The endogeneity hypothesis

Source: Obstfeld – Krugman (1994)

Source: Mongelli (2002)

In Figure 2, the gains-and-losses (GG-LL) model is used to demonstrate the fact that
gains from joining the currency area (the GG schedule) is an increasing function of
degree of economic integration. In Figure 3, there is a group of countries, which is
initially at point 1 on the left of the OCA line. If these countries join together and form a
customs union or even a common market (such as the EU), both trade integration and
income correlation within this group will rise. These countries will gradually move to
point 2. If the same countries decide to form a currency area (such as the EMU), the
degree of trade integration and income correlation within this group would rise even
further and these countries would subsequently find themselves at point 3 on the right of
the OCA line.
4.2.2

The Specialisation Hypothesis

Another hypothesis exists, which states that closer international trade could result in a
looser correlation of the national business cycles. Krugman (1993) argues that the
business cycles could become more idiosyncratic. As countries become more integrated
they will also specialise in the production of those goods and services for which they
have a comparative advantage. Members of a currency area would become less
diversified and more vulnerable to the supply shocks. Correspondingly their incomes
will become less correlated, resulting in more idiosyncratic business cycles. Therefore,
if membership in a currency area does not appear optimal ex ante, it will be even less
optimal ex post. This is the well-known “Krugman specialisation hypothesis”. This
hypothesis is illustrated in Figure 4 and Figure 5.
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Figure 3: Alternative view of an OCA

Figure 4: The specialisation hypothesis

Source: Obstfeld – Krugman (1994)

Source: Mongelli (2002)

In Figure 4, the upward sloping LL schedule demonstrates that losses from joining the
currency area is, unlike in a conventional model, an increasing function of the degree of
economic integration. A rise in integration would raise costs of integration and thus
move a country away from the OCA line from point 1 to point 2 in Figure 5. Countries
exhibit a bigger degree of economic integration and less correlation of business cycles at
point 2.
4.2.3

Empirical Verification of Hypotheses

Which of these two hypotheses is more plausible? There are many empirical papers
whose authors attempt to verify their practical relevance. They try to prove the impact of
the creation of a currency union on:


bilateral trade between member countries,



bilateral trade and business cycles correlation of member countries,



business cycle correlation of member countries.13

Concerning the first group of empirical papers, many authors use the gravity model of
international trade to verify the hypotheses. Results of works by Rose (2000), Frankel
and Rose (2002), Rose and van Wincoop (2001), Mélitz (2001), Glick and Rose (2002)
show a positive impact of a currency union on the bilateral trade of its members.
Authors thus partly confirm the validity of the endogeneity hypothesis.
In the second group of papers, we find papers by Rose and Engel (2000) and (2002),
Alesina at al. (2002), Tenreyro – Barro (2003). Their conclusions are similar to the
13

In the case of EMU, which started only in 1999, empirical papers concentrate on potential members of
eurozone because of missing time series. Hence, that means an ex ante approach.
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results of the first group of papers, i.e. they also confirm the endogeneity hypothesis. In
case of business cycles correlation though, the authors express some doubts about full
validity of the endogeneity hypothesis.
The third group of papers includes works by Bayoumi and Eichengreen (1993), Frenkel
et al. (1999), Fidrmuc and Korhonen (2001) and Weimann (2002) who use VAR models
to identify the supply and demand shocks in a group of analysed economies. The
outcomes of these studies are not as convincing as in the previous two groups. Some
authors confirm of the endogeneity hypothesis, some authors do not. However, at the
same time, these authors neither confirm the specialisation hypothesis nor refute the
endogeneity hypothesis.

4.3

Recent Developments in the OCA Theory

The international macroeconomics has changed substantially during the last decades.
These changes influenced the discussion on the Optimum Currency Area Theory and the
discussion on choosing an optimal exchange rate regime. One of the important changes
was the understanding that the inflation-unemployment trade-off (Phillips curve) has a
short-term character. The OCA theory has also been largely modified as the discussion
has turned to the expectation formation and the credibility and time inconsistency. For
example, the time inconsistency suggests that the inflation may increase if policy
makers and wage setters engage in a game. The costs of a decreasing inflation are also
lowered as the credibility of the central bank increases. A country with a traditionally
high inflation could gain credibility by pegging its exchange rate to a low inflation
country. Thus, joining a currency union provides an important benefit to a potential
member country.
The discussion on the optimum currency areas can be seen as a part of the problem of
how to choose an optimum exchange regime. The OCA theory is typically concerned
with the choice between the pure float and the fixed exchange rate regime.
Apart from the approach based on the classical theory of optimum currency areas, there
three approaches can be distinguished in the literature on the search for an optimum
exchange rate regime. The first approach evaluates which exchange rate regime could
ease the response of the economy to different disturbances in the considered
macroeconomic model.14 A country exposed to an external nominal shock typically uses
14

The model described by Aizenman and Flood (1992) accentuates the insight that under sticky wages and
low labor mobility, a floating exchange rate may help the economy toward an efficient allocation of
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flexible exchange rates to protect its domestic economy. On the other hand, for domestic
shocks the applied policies differ according to the shock type. While for nominal shocks
a fixed exchange rate is useful, the real shocks can be better handled under a flexible
exchange rate regime.
Buiter (1995) presents a thorough analytical discussion of the theoretical issues
connected with forming a currency area in the model of a semi-small open economy
with a perfect capital mobility. In this model, the shocks affecting the economy are of
several clearly distinguishable characters. The nominal exchange rate flexibility plays an
important role in adjustment to the real shocks and in the case of financial shocks, the
model indicates that exchange rate flexibility is undesirable.15
The second approach deals with the problem of the exchange rate regime in the context
of stabilisation plans.16 This method considers a country with a high inflation that should
be stabilised with minimal costs of adjustment. Bruno (1991) shows that in the absence
of the money illusion, when money is neutral and the nominal-real dichotomy holds, the
general equilibrium analysis determines unique solution for real variables. The pricelevel remains indeterminate unless another nominal variable is fixed, i.e. the correction
of fundamentals is usually insufficient. Bruno (1991) shows that the corrected system
can be consistent with different inflation rates. Thus, a clear signal (such as a firm
nominal anchor) of a shift in the policy is needed. In a closed economy, the typical
nominal anchor is the level of the money supply or the nominal wage in some cases. In
the open economy, the exchange rate is another possible nominal anchor. In the 1990s,
discussions about the optimum exchange rate regimes in the transition countries were, to
a large extent, framed in this context.
The third approach involves modern theoretical contributions based on generalequilibrium models and on the microeconomic foundations.17 In this context the method
for choosing among different exchange rate regimes depends on the given rigidities and
imperfections (e.g. wage contracts, market imperfections). The following works
introduce various rigidities and imperfections, i.e. frictions into the modelling of
currency areas. Bayoumi (1994) and Ricci (1997) represent the literature in which the
resources.
15
Real shocks are disturbances in private or public demand for goods and services, while financial shocks
are for example liquidity preference (money demand) shocks or shocks to the domestic money supply
process.
16
See e.g. Bruno (1991), Blanchard et al. (1991).
17
For detailed review of these contributions see Lafrance and St-Amant (1999).
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wage and price rigidities are the frictions, while in Helpman and Razin (1982), and in
Neumeyer (1998) the nature of the friction is represented by the financial market
incompleteness.
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5 Empirical Studies on the OCA Theory
This part presents the main results of the empirical studies, written in the context of
Optimum Currency Areas theory. First, the OCA studies connected with Western
Europe are mentioned and then we assess the empirical studies focused on Central and
Eastern European countries in bigger detail.

5.1

The OCA Theory and the Western Europe

5.1.1

View from the Asymmetric Shocks Perspective

From the optimum currency area perspective, the asymmetric (country-specific) shocks
seem to be the crucial factor in the process of choosing the optimal exchange rate
regime. There exist many studies that concern the question whether Western Europe is a
region where the country-specific, i.e. idiosyncratic shocks prevail or whether it is a
region where shocks affect all the countries similarly. The earliest papers dealing with
this issue were written in the late 1980s.18
Table 2: Correlation of exogenous shocks between Germany and selected Western
European countries (results of structural vector autoregressive estimations)
Country

Supply Shocks
A
B
C
0.54
0.26

Demand Shocks
A
B
C
0.37
0.35
0.14

0.07
France
United
0.11
0.45
0.36
0.16
0.31
0.00
Kingdom
0.23
-0.05
0.35
0.17
-0.28
0.09
Italy
0.59
0.51
0.45
0.17
0.47
0.32
Netherlands
0.61
0.40
0.21
0.33
0.18
0.04
Belgium
0.59
0.31
0.42
0.39
0.24
-0.04
Denmark
-0.06
-0.04
0.07
-0.08
0.16
-0.09
Ireland
0.31
-0.25
-0.02
-0.07
0.10
-0.12
Spain
0.21
0.14
0.01
0.21
0.22
-0.02
Portugal
0.14
0.21
0.13
0.19
0.22
0.15
Greece
0.62
-0.26
0.34
0.17
Austria
0.22
0.12
-0.01
0.11
Finland
-0.06
-0.25
0.12
0.22
Norway
0.35
0.20
-0.09
0.26
Sweden
Sources: Bayoumi and Eichengreen (1992) based on yearly data for the period 1960-1988
Funke (1997) based on yearly data for the period 1964-1992
Dibooglu and Hotvath (1997) based on yearly data for the period 1950-1994

Bayoumi and Eichengreen (1992) performed a measurement of the incidence of shocks
using a structural vector auto-regressive model in the effort to identify the supply and
demand shocks influencing the output fluctuations in the EC and some US regions in
18

Cohen and Wyplosz (1989), Weber (1990), and the European Commission (1990) were the first to
attempt to measure the symmetry of shocks in Europe.
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the period of 1960-1988. Authors measure how the supply and demand shocks of
different countries in the EC and different regions of the US correlate with the
benchmark regions (Germany for Europe and the mid-Atlantic for the United States).
For Europe, they identify a core and periphery, based on the idea that if the country
belongs to the core, then its shocks are correlated with the shocks of Germany. As Table
2 indicates, the supply shocks are highly correlated with Germany in such countries as
France, Denmark, Belgium and the Netherlands, while for other countries such as the
United Kingdom, Portugal, Ireland, Spain, Greece and Italy the correlation is lower. In
this respect, the situation in the United States regions is rather similar. There are regions
with a high correlation to the benchmark region, the core, and regions with a lower
correlation, the periphery. However, the economic weight of the European periphery is
greater. There is a noticeable difference between the correlation of demand shocks in
EC countries with demand shocks of the benchmark region in the US and Europe. In
Europe the correlation of the demand shocks in the EC countries with the demand
shocks of Germany is very low (higher for Denmark, France and Belgium, almost zero
for Greece, Italy and the Netherlands, and a slightly negative correlation for Ireland and
Spain).19 Bayoumi and Eichengreen (1993) extend this analysis to the EFTA countries
and show that Austria, Sweden, and Switzerland also belong to the European core.
Chamie, DeSerres and Lalonde (1994) decompose shocks to the real supply, the real
demand, and the nominal shocks in a vector auto-regressive system using the growth
rates of output, prices and money. They obtain monetary shocks by imposing the
restriction of a long-term money neutrality. Their results indicate that in Europe only
Germany and Switzerland are strongly related to the symmetrical component of shocks.
Other countries such as Greece, Italy, Norway, Portugal and Sweden are not statistically
related to the common component of the shocks. Also relative to the US regions, these
countries face a highly asymmetric supply and real demand shocks. From this, the
authors conclude that some European countries could face significant adjustment costs
when joining a monetary union.

19

Bean (1992, p. 37) provides an interesting opinion concerning the lower correlation of shocks in Europe
relative to the US. “One would expect the cross-country correlation of demand shocks to be lower in
Europe than in the United States, because there were periods in the sample when European countries
pursued largely independent monetary policies and because the federal income tax and social security
system in the United States ensures that the fiscal shocks are correlated across regions”.
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Whitt (1995) obtained supply and demand shocks from different data than Bayoumi and
Eichengreen (1992). Instead of real GDP and the GDP deflator he used monthly data for
industrial production and price index. His analysis indicates that only France, Italy and
the Netherlands show a substantial positive correlation of shocks with the benchmark
region Germany. He also concludes that Canada and the United States may be the best
candidates for a monetary union, since they exhibit substantial positive supply and
demand shocks.
Bayoumi and Prasad (1995) make a comparison of eight US regions with eight Western
European countries. They encounter that the relative importance of aggregate, industryspecific, and country-specific or region-specific shocks in explaining output growth
fluctuations is roughly similar in Europe and the United states, with each of these types
of shocks playing an important role.
Dibooglu and Horvath (1997) identify the shocks as supply, nominal, and real fiscal.
Using data for twenty European market economies, they compare original members of
the European Community to new members and non-members. Shocks are mostly
country-specific, particularly for newer members and non-members, suggesting the
importance of alternative adjustment mechanisms other than national monetary policies
after the introduction of a single currency. Funke (1997) shows that the correlation of
shocks among the EU countries is much lower than within Germany. Lafrance and
St-Amant (1999, p. 7) comment on these empirical results: “Although the
contemporaneous correlation of shocks might be relatively low, the two economies
could still be in similar positions in the business cycle and not require divergent
monetary policies or an exchange rate adjustment. On the other hand, while the
correlation of shocks might be very high, the transmission mechanisms might be
sufficiently different to justify an exchange rate adjustment.”
5.1.2

View from the Labour Mobility and the Product Diversification Perspective

According to the Optimum Currency Areas Theory, a high flexibility of labour market
and a high degree of product diversification can serve as adjustment channels for the
countries affected by asymmetric shocks. Blanchard and Katz (1992) introduce
empirical evidence that the labour mobility in the United States has played an important
role in the adjustment, substituting to a large extent for the price flexibility. Masson and
Taylor (1994) make a comparison of the dispersion of the unemployment rates across
both the US and the Canadian regions with European countries. Their results show that
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the dispersion of unemployment is lowest in the US, higher in Canada, and highest in
European Countries. In Europe, the higher dispersion of unemployment rates reflects the
fact that migration among European countries is clearly lower than among the US
regions or Canadian provinces.20
De Grauwe and Vanhaverbeke (1991) measure the regional and national labour mobility
across several western European countries. They show that the yearly flow of migrants
among the EC countries is less than one tenth of the yearly flow of migrants between the
regions within a country. They compare the nature of the adjustment to shocks between
regions of the same country and between countries in Europe by computing different
measures of the real exchange rate variability for different regions and countries for the
period 1977-1985. They find that the variability of the real exchange rates of nations is
about twice as large as the one observed at the regional level. The variability was lower
in the EMS countries than in non-EMS countries. Southern countries had a lower degree
of the interregional mobility than the core countries, even if in Southern countries the
regional differences in per capita income were higher than in the core countries.
Bayoumi and Prasad (1995) investigate the degree of labour market integration for eight
US regions and eight EU countries. Their results indicate that the region-specific shocks
are more important in the non-traded goods sector in the US, while in the EU countryspecific shocks predominate in the traded goods sectors. The US has a more integrated
labour market, and in Europe labour flows do not seem to facilitate the adjustment.
Fatas (1997) uses employment growth rates to approximate business cycle movements
and reaches the conclusion that national borders have seen their economic significance
reduced over time as the process of integration has increased cross-border correlations
and reduced within-border comovements.
Puhani (1999) estimates the elasticity of migration with respect to changes in the
unemployment and income on the basis of regional panel data for Germany, France and
Italy. His results show that the labour mobility is the highest in Germany, followed by
France and Italy but even in Germany the accommodation of a shock through the
unemployment by migration takes several years. Puhani (1999) concludes that the
labour mobility is extremely unlikely to act as a sufficient adjustment mechanism to
asymmetric shocks in Euroland.
20

According to Masson and Taylor (1994) the labour mobility in the United States is roughly two or three
times higher than in Europe.
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Krugman (1993) argues that a greater integration among countries and regions increases
their specialisation and thus the tendency to asymmetric shocks. On the other hand, he
stresses the fact that the greater integration increases the intra-industry trade and thus the
potential for symmetry of shocks.21
Fontagne and Freudenberg (1999) identify horizontally differentiated goods (two-way
trade in varieties) and vertically differentiated products (two-way trade in different
qualities). They show that only a part of the intra-industry trade will increase the
symmetry of shocks, because a distinction must be made between greater horizontal and
vertical differentiation of production: growth in the latter process is not necessarily
associated with more symmetric shocks. The authors favour the view that the empirical
evidence of structural asymmetries between the core and periphery countries no longer
justifies fears of cumulative divergence between members, within the EMU.

5.2

The OCA Theory and the CEECs

In the late 1990s, many papers were written concerning the issue of optimum currency
areas in the context of the transition European economies. This interest is closely
connected to the question of their joining the European Union structures. Several of
these papers are considering the issue of the symmetry of shocks affecting the transition
countries or the correlation of their business cycles and appropriateness of their entry
into the European Monetary Union.
5.2.1

View from the Asymmetric Shocks Perspective

There are various approaches for assessing the country’s suitability for monetary
integration in the context of the OCA theory. One of these approaches is focused on the
correlation of the demand and supply shocks. Such studies mostly use the structural
VAR model22 of the output growth and inflation in order to identify the demand and
supply shocks, which affected the analysed countries during given period. Correlation of
shocks between the potential member of the monetary union and the benchmark area
representing the monetary union indicates whether a common monetary policy may be
appropriate. If shocks are positively correlated, then the adoption of a common currency
is not prone to creating substantial economic problems. On the other hand, if the shocks
are largely asymmetric, then the countries may be in need of different economic
21

This statement is in line with the Kenen (1969).
The structural VAR model uses the system of decomposition into supply and demand shocks, which was
developed by Blanchard and Quah (1989).
22
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policies, which would lead to persistent economic disparities between the old and the
new members of the monetary union.
The structural VAR model was used in the influential paper by Bayoumi and
Eichengreen (1993) to discover whether EMU constitutes an OCA. Since then, this
approach is commonly used as a framework for assessing Optimum Currency Areas.
Some authors, for example Frenkel et al. (1999), Horvath (2002) measure the
correlation of shocks between CEECs and some of the so-called “core” countries, e.g.
Germany. Still, some authors, for instance Fidrmuc and Korhonen (2001), Weimann
(2002), prefer to use the whole euro area as a more appropriate benchmark.
Frenkel et al. (1999)
Frenkel et al. (1999) use a structural VAR model to examine differences in demand and
supply shocks and the responses to these shocks between the EMU member countries
and three other groups of countries, including eight CEECs. Authors are examining the
correlation of demand and supply shocks between the analysed countries and the
benchmark countries (Germany and France). Furthermore, they assess the price and
output effects of these shocks.
Table 3: Correlation coefficients of demand and supply shocks between CEECs
and Germany and France, 1992-1998
Country
Bulgaria
Czech Republic
Estonia
Hungary
Latvia
Poland
Slovakia
Slovenia

Demand Shocks
Germany
France
0.3899
0.3017
-0.0473
-0.3704
-0.1349
-0.2640
0.1764
0.4377
0.0731
0.1125
0.4657
0.4618
-0.2998
0.1423
0.6014
0.6360

Supply Shocks
Germany
France
-0.5931
0.0210
0.1517
-0.2603
0.4708
-0.0209
0.2673
0.0842
-0.0178
0.1832
-0.3702
-0.1220
-0.3397
0.3135
-0.3627
0.0162

Source: Frenkel et al. (1999)
Results in the Table 3 are not straightforward. The correlation of demand shocks is the
highest in Slovenia both for Germany and France and the lowest between Slovakia and
Germany and between the Czech Republic and France. The correlation of supply shocks
is the highest between Germany and Estonia and between France and Slovakia. The
lowest correlation of supply shocks is then between Germany and Bulgaria and between
France and the Czech Republic.
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Increased costs of the monetary integration can be produced by asymmetric shocks and
also by significant differences in responses to symmetric shocks. As the EMU member
countries can react differently to the same shock, authors compare impulse-response
functions of potential EMU candidates to different shocks with the responses of the
EMU current members. The impulse-response functions of Germany and France are
used as benchmarks. Results are shown in Table 4.
Table 4: Correlation coefficients of impulse-response functions, 1992-1998
Response
Output response to a
shock
Price response to a shock

demand
supply
demand
supply

Germany
0.5359
-0.4212
-0.3811
-0.5363

France
0.5618
-0.3281
-0.3965
-0.2341

Source: Frenkel et al. (1999)
The only positive correlation occurs in the case of the output response to demand shocks
but the demand shocks have no long-run effects on the output. Correlation coefficients
for the rest of responses are negative despite the fact that output responses to supply
shocks and the price responses to demand shocks are supposed to be positive. These
findings indicate that responses are strongly divergent and even symmetric shocks could
create major adjustment problems for the CEECs in the EMU as the use of exchange
rates instrument would not be possible.
Horvath (2002)
Horvath (2002) evaluates the correlation of the demand and supply shocks between
eight CEECs and four large EU member countries with the help of structural VAR
method. Results are shown in Table 5.
Table 5: Correlation coefficients of demand and supply shocks between CEECs
and four large EU Countries, 1993-2000
Country
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Slovakia
Slovenia

Germany
0.10
0.05
-0.40
0.11
0.33
0.14
0.04
0.03

Country
Czech Republic

Germany
-0.05

Demand Shocks
France
0.09
0.19
0.26
-0.21
0.18
0.07
-0.31
0.29
Supply Shocks
France
-0.06
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UK

Italy
0.03
0.09
0.52
-0.11
-0.03
0.23
-0.10
0.10

UK

0.14
0.06
0.39
0.11
-0.21
0.24
0.18
-0.02
Italy

-0.14

0.26

Estonia
Hungary
Latvia
Lithuania
Poland
Slovakia
Slovenia

0.08
0.28
-0.07
-0.16
0.00
-0.04
0.02

-0.05
-0.02
0.18
-0.31
0.07
0.26
0.28

-0.15
-0.30
0.16
-0.04
0.17
-0.03
0.28

0.02
-0.06
0.04
-0.03
0.03
0.12
0.09

Source: Horvath (2002)
The correlation of demand shocks is the highest between Germany and Lithuania,
France and Slovenia, the United Kingdom and Hungary, and Italy and Hungary. The
correlation of supply shocks is the highest between Germany and Hungary, France and
Slovenia, the United Kingdom and Slovenia, and Italy and the Czech Republic. In
general, the correlation coefficients of shocks between the CEECs and four EMU
countries are very low. Most of the estimated correlation coefficients are very close to
zero. Author concludes that a premature adoption of the euro in the CEECs may cause
problems leading to higher costs of the monetary integration.
Fidrmuc and Korhonen (2001)
Fidrmuc and Korhonen (2001) use the structural VAR model to measure the correlation
of demand and supply shocks between ten CEECs and the EMU as a whole. Results are
shown in Table 6.
Table 6: Correlation coefficients of demand and supply shocks between CEECs
and the EMU, 1994-2000
Country
Bulgaria
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Romania
Slovakia
Slovenia

Demand Shocks
0.03
-0.15
0.12
0.25
-0.49
-0.49
0.28
0.03
-0.05
-0.18

Supply Shocks
-0.03
0.04
0.25
0.46
0.30
-0.11
0.08
0.02
0.05
0.15

Source: Fidrmuc and Korhonen (2001)
The level of correlation coefficients is considerably low concerning both the demand
and supply shocks. Poland and Hungary have the highest positive correlation of demand
shocks with the EMU whereas Latvia and Lithuania have the highest negative
correlation. The correlation of supply shocks with EMU is moderately higher in the case
of Hungary, Latvia and Estonia. For the remaining CEECs, the correlation of supply
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shocks is close to zero including the advanced transition countries, e.g. the Czech
Republic and Slovenia.
Authors deduce that the low correlation of supply shocks reveals low structural
convergence between CEECs and EMU countries and low correlation of demand shocks
reflects different macroeconomic preferences during the transition process in the
CEECs.
Fidrmuc and Korhonen (2001, pp. 23-24) summarise: “...correlation of supply shocks
differs greatly from country to country and some countries23 are at least as well
correlated with the euro area shocks as are many current members of the monetary
union. ... For many other accession countries, the degree of correlation is clearly lower.”
Weimann (2002)
Weimann (2002) applies structural VAR model in order to identify economic shocks
that hit the countries in the same way as the other studies. Still, he intends to avoid the
Lucas critique by comparing lagged time series. Weimann (2002, p.18) states:
“Employing lagged time series we can conclude whether the transition economies are
better or worse candidates for joining the EMU nowadays than the EMU countries
themselves had been just before the introduction of the euro.” The time period
concerning the EMU covers the years from 1990 to 1995 and time period for CEECs
covers the years from 1996 to 2001.
Figure 5: Correlation of supply (type 1) and demand (type 2) shocks between
CEECs and the EMU

Source: Weimann (2002)
23

Fidrmuc and Korhonen (2001) give the example of Hungary and Estonia.
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Figure 5 shows the estimated correlations of the respective CEECs with the EMU,
which are very different but almost all of them are positive. Correlation of supply
shocks is the highest in the Czech Republic and also in Bulgaria, Hungary and Slovakia.
In this respect, Romania seems to be the least suitable for the EMU membership. The
highest correlation of demand shocks can be observed in Lithuania, Latvia, Poland and
Slovenia, while in the case of the Czech Republic and Slovakia the negative value of
correlation of demand shocks is commented as a result of a different macroeconomic
policies.
Weimann (2002, p. 26) concludes: “From the results above one cannot deduce that the
CEECs are systematically less suitable for EMU than its present members. The results
of the convergence analysis point to endogeneity of the analysed criterion. Again, this
may be taken as a positive aspect concerning the assessment of the OCA suitability of
the CEECs.”
Babetski, Boone and Maurel (2003)
Babetski et al. (2003) analyse the Maastricht criteria, the real convergence and
correlation of the demand and supply shocks in a sample of EMU countries and the
CEECs. Similar to the other studies, CEECs demand and supply shocks are estimated
with a VAR model and as benchmarks Germany and the aggregate EU-15 are used. In
order to handle the potential endogeneity of the OCA criteria, the author uses the
Kalman filter24 to compute the time-varying correlation coefficients a(t) and b(t) in the
equation (1):
X Germany _ or _ EU  X CEECs i   at   bt .X Germany _ or _ EU  X US 

(1)

The time evolution of the estimated coefficients is analysed according to the following
limitations (Babetski et al. (2003, p.17)):
i)

The process of convergence is at work if a(t) is constant and close to zero and b
(t) declines over the period.

ii)

The convergence is weak if either a(t) is constant but not necessarily zero and b
(t) declines towards zero or b(t) shows signs of a decline at least over the latest
part of the sample or shows signs of a decline but with most recent observations
departing.

24

The Kalman filter was already used for this purpose in Boone (1997) and technically represents a
recursive algorithm for computing the optimal estimator of parameters a(t) and b(t), which is done by
maximising the likelihood function given the information available at time t. For details see Annex A in
Boone (1997).
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iii)

The pattern is unclear when we observe for either a(t) or b(t) an erratic pattern,
although the trend for b(t) is downwards.

iv)

No convergence (divergence) in all other cases.

Babetski et al. (2003, p.19) state that: “CEECs convergence over the last period is more
clear-cut from the demand side than from the supply side”. Regarding the demand
shocks convergence of the CEECs to the EU a(t) coefficients are close to zero and b(t)
coefficients decline especially in the cases of the Czech Republic, Poland, Slovenia, and
Latvia. Concerning the demand shocks the convergence of the CEECs to Germany, a(t)
coefficients are also close to zero and b(t) coefficients decline in the case of the Czech
Republic, Hungary, Romania, Slovakia and Latvia.
The supply shocks convergence is not very high as b(t) coefficients do not decline in
almost all CEECs. The only exceptions are Estonia and Latvia in the case of
convergence with the EU and the Czech Republic, Estonia and Romania in the case of
convergence with Germany. Therefore, the supply shocks convergence is rather small,
while demand shocks are increasingly synchronised with the EU demand shocks.
However, Babetski et al. (2003, p.23) conclude that: “...even if the evidence that some
of the CEECs are subject to shocks similar to the German or EU ones is rather weak,
especially for the supply side, one should recall that the pattern of convergence was
quite loose when Spain or Portugal were candidates.”25
5.2.1

View from the Business Cycle Perspective

Another way how to assess the EMU enlargement is to analyse directly the degree of
correlation between business cycles in the EMU (or EU) and the accession countries.
Boone and Maurel (1999) measure the similarity of business cycles between the CEECs
and Germany and the EU. Korhonen (2001) evaluates the correlation with the help of
separate VARs for the difference of the EMU production and production in each of the
CEECs and Fidrmuc (2002) uses an intra-industry trade as a criterion of business cycle
reference.
Boone and Maurel (1999)
Boone and Maurel (1998) calculate correlation coefficients between the cyclical
components of industrial production and unemployment rates for the CEECs compared
to Germany and the EU. This study shows a relatively high degree of business cycle
25

According to Babetski et al. (2003) their business cycle synchronism with EU does not turn out to be
higher over the last decade.
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correlation between the CEECs and Germany, which is higher than in the case of
Portugal and Greece. However, the correlations with the whole EU are not so high.
Boone and Maurel (1999) again analyse the similarity of business cycles but with a
different method. They specify the share of the variation in the unemployment rate that
can be explained by German or EU-wide shocks. The examined countries are the Czech
Republic, Hungary, Poland and Slovakia. Results can be seen in Table 7.
Table 7: Variance in business cycles of CEECs explained by a German or EU-wide
shock in %, 1991-1997
Country
Czech Republic
Hungary
Poland
Slovakia

German Shock

EU Shock
63
86
55
83

27
35
24
30

Source: Boone and Maurel (1999)
The percentage values are significantly higher in the case of Germany than in the case of
EU, which indicates that the CEECs detrended cycles of the unemployment depend
more on the German than on the EU shocks.
The authors also analyse the correlation in the propagation of the shock, i.e. to what
extent the CEECs impulse responses (to German or EU-wide shocks) are similar to the
EU member countries impulse responses. For results see Table 8.
Table 8: Correlation between the CEECs and German and Spanish impulse
responses in %, 1991-1997
Country
Czech Republic
Hungary
Poland
Slovakia

Germany

Spain
10
68
66
80

51
11
82
82

Source: Boone and Maurel (1999)
The impulse responses of analysed countries are positively correlated. Therefore, it can
be supposed that these countries are reacting to German and Spanish shocks in a similar
way. Slovakia has the most correlated responses to both German and Spanish shocks,
while the responses of the Czech Republic to German shocks and the responses of
Hungary to Spanish shocks are fairly low. The example of the Czech Republic is
somewhat extraordinary, as the variance in the Czech business cycle explained by
German shocks is 63% (see Table 7), while correlation of Czech responses to German
shocks is only 10% (see Table 8).
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Boone and Maurel (1999, p.12) conclude: “This paper ...provided strong evidence on
the existing symmetry between the CEECs business cycle and that of Germany, and to a
lower extent that of the EU. Hence, despite failure to satisfy literally the Maastricht
criteria and lack of real convergence for countries which failed to stabilise, this paper
supports the idea that for the CEECs, the benefits from pegging their currencies would
be higher than the costs.”
Korhonen (2001)
Korhonen (2001) investigates the degree of the economic integration by estimating the
two-variable VAR model. This model measures the correlation of short-term business
cycles between the CEECs and the EMU. For a comparison, this methodology was also
applied to the three small EMU member countries: Greece, Ireland and Portugal.
Similar to Boone and Maurel (1999), Korhonen (2001) estimates the extent to which the
variation of business cycle (here approximated by industrial production) can be
explained by the shocks in the EMU. Further, the author examines the short-time
CEECs’ industrial production responses to the EMU’s industrial production shocks.
Results suggest that the so-called first-wave accession countries26 are better qualified for
an earlier accession to the monetary union. However, correlation of their business cycles
with the euro area is still fairly low. Especially Hungary and Slovenia seem to be well
coordinated with the euro area, no matter what criteria applied. The results for Slovenia
imply some overshooting in response to the euro area shock, which author explains by
an extremely small size of the economy. Such an overshooting could also be observed in
the case of Estonia and Lithuania. The Czech Republic and Estonia are also reasonably
well coordinated with the short-run business cycle of the euro area. On the other hand,
Lithuania and especially Romania show very little coordination so far. The author’s
explanation for Lithuania is the currency board with the US dollar as a reserve currency
(from 1994 till 2001), while for Romania it seems to be a failure to achieve a sustainable
stabilisation and growth.

26

The Czech Republic, Estonia, Hungary, Poland and Slovenia.
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Korhonen (2001) concludes that at least some of the accession countries are as well
coordinated with the euro area business cycle as the smaller present members of the
EMU (Greece, Ireland and Portugal). Therefore, the costs connected with the business
cycle asymmetry in the EMU should be manageable for the more advanced accession
countries.
Fidrmuc (2001)
Fidrmuc (2001) verifies an endogeneity hypothesis of the OCA criteria on a crosssection of the OECD countries in the period from 1990 to 1999. Five advanced CEECs
were included into the sample: the Czech Republic, Hungary, Poland, Slovakia and
Slovenia.
The similarity of business cycles is measured as the correlation of detrended indicator of
economic activity. Economic activity is measured by the variable of the industrial
production. Results can be seen in Table 9.
Table 9: Similarity of business cycles between CEECs and Germany, 1991-1999
Country
Czech Republic
Hungary
Poland
Slovakia
Slovenia
EU Average

1991-1999

1993-1999
0.30
0.23
0.53

0.37
0.63
0.45
0.04
0.77
0.60

Source: Fidrmuc (2001)
The correlation of business cycles was measured in two periods. The results from the
interval 1991-1999 were evidently lower than results from the interval 1993-1999. The
difference is probably caused by the continuous process of increasing bilateral trade,
which lead to increasing integration and thus to the more correlated business cycles. An
important factor was also the “transitional” recession that influenced the correlation of
business cycles at the beginning of the 1990s. The highest levels of business cycle
correlation were measured in Slovenia and Hungary (higher than the EU average), while
the lowest level was measured in Slovakia.27
Firdmuc (2001) also evaluates the potential correlation of business cycles between the
CEECs and Germany on the basis of the current integration of these countries and the
27

The results of Fidrmuc (2001) do not correspond to the results of Boone and Maurel (1999) who find
out a high correlation of Slovak business cycle with that of Germany. The different results can be
explained by different proxy for economic activity and/or different filters used for the time series
detrending.
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current level of intra-industry trade. These correlation coefficients are interpreted as
indices of endogenous optimum currency area (EOCA indices), which are similar to
those constructed by Bayoumi and Eichengreen (1997). For results, see Table 10.
Table 10: EOCA indices between CEECs and Germany, 1993-1999
Country
Czech Republic
Hungary
Poland
Slovakia
Slovenia
EU Average

Based upon Trade
Intensity
0.36
0.33
0.36
0.26
0.23
0.37

Based upon IntraIndustry Trade
0.43
0.38
0.33
0.34
0.36
0.38

Source: Fidrmuc (2001)
The level of the EOCA indices based on an intra-industry trade is mostly higher than the
level of EOCA indices based on the trade intensity, which suggests the importance of
the intra-industry trade in the process of convergence between the CEECs and the EMU.
According to the indices, the fastest convergence process should be expected in the
Czech Republic ( EOCA index equals 0.43, which is above the EU average).
Fidrmuc (2001, p.15) concludes: “The comparison of predicted, or potential, business
cycle correlations for selected Western and Eastern European countries shows small
differences between both regions. Further coordination of economic policy in CEECs
with the EU is likely to result in a fast convergence of business cycles. Thus, the CEECs
face extraordinarily favourable preconditions for a fast convergence to the business
cycle in the EU (or EMU).”

5.3

Conclusion

The empirical studies of the OCA theory have experienced a notable boom in the 1990s.
Empirical studies dealing with the Western Europe and also the CEECs in the context of
the OCA theory are assessing the topic from different perspectives (i.e. correlation of
business cycles, asymmetric shocks, labour mobility, product diversification, etc.) and
rarely give straightforward solutions. The results differ significantly even among the
studies that use similar methods. Despite this indefinite character, these results can at
least suggest the general tendencies, bring new perspectives and propose further
research in the given area. In the following chapter we shall estimate a structural VAR
model of four CEECs to assess the degree of shock asymmetry between them and the
benchmarks representing different aspects of European Union.
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6 Empirical Analysis of the Visegrad Four Countries
6.1

Aggregate Demand and Supply Model

According to McKinnon the optimum currency area theory has Neokeynesian
foundations. This framework is based on the rigidity of nominal wages (sticky wages),
which cause an adjustment process to a new equilibrium if an economy is hit by demand
or supply shocks. The shocks can lead either to a short-run equilibrium or to a long-run
equilibrium in the economy according to the type of the shock. Thus, an appropriate
policy may reduce the adjustment costs, e.g. by the selection of an appropriate exchange
rate regime.
When analysing the similarity of business cycles among countries or regions it is good
to recognise that the business cycle includes all the shocks affecting the economy in the
particular period as well as the influence of the past shocks still having a damped
influence on the economy. It is therefore important to identify the original shocks
affecting the members of a monetary union.
The aggregate demand and supply model (shown in Figure 6) allows to identify the
supply and demand shocks. This theoretical framework assumes that the long-run
aggregate supply curve (LAS), which is vertical, is likely to differ from the short-run
supply curve (SAS), which is positively sloped. The difference of the two curves is
caused by sticky wages. Therefore, higher prices imply lower real wages in economy in
the short-run. However, real wages adjust to those changes in the long-run. The
aggregate demand curve (AD) is negatively sloped both in the short-run and the longrun period. This reflects the assumption that lower prices, by raising money balances,
boost the demand.
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Figure 6: AS-AD diagram

Source: Bayoumi and Eichengreen (1993, p. 199)
Figure 7: Demand shock in the AS-AD diagram

Source: Bayoumi and Eichengreen (1993, p. 199)
Figure 8: Supply shock in the AS-AD diagram

Source: Bayoumi and Eichengreen (1993, p. 199)
The effects of a (positive) demand shock are shown in Figure 7. A positive demand
shock will result in a shift of the AD curve to the right while the other curves remain
unchanged. In the short-run, the AS and the AD curves will cross in a point
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characterised by a higher output and a higher price level than before. In the long-run, the
AS curve turns vertical and the equilibrium output falls back to the original level. At the
same time, the price level grows further until the system reaches a new equilibrium with
higher prices and the output unchanged.
The effects of a (positive) supply shock are shown in Figure 8. Assume that the longrun level of a potential output rises because of e.g. increased productivity. The short-run
and the long-run supply curves move right by the same amount, as shown by SAS2 and
LAS2. The short-run effect raises the output and reduces prices. As the supply curve
becomes increasingly vertical with time, the economy moves to a new equilibrium,
implying further increases in the output and a reduction in prices.
The aggregate demand and supply model provides two distinct features of the original
shocks affecting the economy. First, only supply shocks have a permanent effect on the
output. This property will be directly used for the definition of structural models of
economies (structural VAR models). Second, positive demand shocks raise prices, while
positive supply shocks reduce the price level. This property, which was defined by
Bayoumi and Eichengreen (1993) as an overidentifying condition, will not be used
directly in the modelling part. However, this condition will be used to assess the
performance of the model in the following parts.

6.2

Identification of Supply and Demand Shocks

There is no unique way how to decompose the fluctuations in the macroeconomic
aggregates into shocks and responses to the shocks. A bivariate structural vector
autoregressive (VAR) model will be used, which was originally proposed by Blanchard
and Quah (1989) and later modified by Bayoumi and Eichengreen (1992). Bayoumi and
Eichengreen applied this bivariate VAR model to extract supply and demand shocks
from quaterly series of the real output and prices in different countries.
The main assumption of this model is that there are two kinds of shocks: shocks that
affect the demand curve (for example, due to monetary or fiscal policy changes) and
shocks that affect the supply curve (for example technological changes). From the
model it is also clear that the demand and supply shocks have different effects on the
output and prices. In fact, it implies that while supply shocks have permanent effects on
the level of output, the demand shocks only have temporary effects and both have
permanent effects on the level of prices.
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These assumptions are easily introduced into a bivariate structural VAR model based on
output and prices to obtain the series of the demand and supply shocks. Let us consider
stationary variables y t and pt , which represent, respectively, the first differences of
logarithmic GDP and logarithmic prices at time t: y t  log GDPt  log GDPt 1 and
pt  log Pt  log Pt 1 .

Then the following VAR model is to be estimated:
K

K

k 1

k 1

K

K

k 1

k 1

y t  b01   b11k y t k   b12 k p t  k  ety

(1)

p t  b02   b21k y t k   b22 k p t k  e tp

(2)

where ety and etp are the residuals of every VAR equation and are considered to be
white-noise disturbances, bijk are coefficients, and K is the lag length chosen for ety and
etp to be serially uncorrelated. Residuals ety and etp represent unexplained components
of the output growth and inflation movements. In order to recover structural
disturbances representing the demand and supply shocks, the following two
relationships are proposed:
ety  c11 tD  c12  tS

(3)

etp  c 21 tD  c 22  tS

(4)

where  tD and  tS

represent the demand and supply shocks, respectively. These

equations state that the unexplainable components in the movements of the output
growth and the inflation are linear combinations of the supply and demand shocks.
In the matrix form: et  C t

(5)

The vector of the structural disturbances  t can be obtained by inverting the matrix C:
 t  C 1et

(6)

From eq. (5) it also seems clear that in the (2x2) considered model, four restrictions are
needed to define four coefficients of matrix C. Knowledge of the variance-covariance
matrix of the estimated disturbances  tD and  tS is sufficient to specify three restrictions:
c112  c122  Var e y 

(7)
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2
2
c 21
 c 22
 Var e p

(8)



c11c 21  c12 c 22  Cov e y , e p



(9)

These restrictions on the coefficients of matrix C are directly derived from eq. (3) and
eq. (4) using normalization conditions:
a) variance of demand and supply shocks is unity: Var  D   Var  S   1





b) demand and supply shocks are orthogonal: Cov  D ,  S  0
The fourth and final restriction that permit matrix C to be uniquely defined comes from
economic theory and states that demand shocks  tD have no long-term impact on the
level of output. To put this restriction into a mathematical form, the eq. (3) and eq. (4)
should be substituted into the VAR system given by the eq. (1) and eq. (2), and then we
should express variables y t and pt as a sum of contemporaneous and past realisations
of structural disturbances  tD and  tS :




k 0


k0


y t  c01   c11k  tD k   c12 k  tS k

(10)

p t  c 02   c 21k  tD k   c 22 k  tSk

(11)

k 0

k0

System of equations (10) and (11) is an infinite moving-average representation of the
VAR form of equations (1) and (2). Coefficients cijk represent each of the elements of
the impulse-response function to shocks and characterise the effect of structural
disturbances on the left-hand-side variables after k periods. The restriction that the
cumulative effect of demand shocks on the output growth is zero, for all possible


realisations of the demand disturbances, means that

c
k 0

11k

 0.

This restriction implies that the demand disturbances have no long-term impact on the
level of the output itself and also translates into the parameters of interest cij and the
cofficients bij k  of the unrestricted VAR system of equations (1) and (2) as:
K


 K

c11 1   b22 k   c 21   b12 k   0
 k 0

 k 0


(12)
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Restrictions (7), (8), (9), (12) together serve to identify four coefficients cij which, in
turn, are used to estimate the supply and demand disturbances from VAR residuals by
inverting matrix C:  t  C 1et .

6.3

Data

The sample represents four new EU member countries: the Czech Republic, Slovakia,
Hungary, Poland and as a benchmark there is used the aggregate EU-15, aggregate EMU
and Germany.
We analyse quaterly series of the real output and prices ranging from 1994:Q1 to
2003:Q3. Real output data are in a form of GDP at 1995 prices, in billions of national
currency and prices data are in a form of GDP deflator, rebated to 100 for 1995. For
each country growth and inflation were calculated as the first difference of logarithm of
the real GDP and implicit GDP deflator. The GDP deflator was chosen because it
reflects the prices of the output rather than the price of consumption.
The OECD Analytical Database was used as a source. Some data were available in
seasonally adjusted form and some were deseasonalised by applying the Census X-11
method, the same method as used by the OECD.

6.4

Results

To identify the supply and demand disturbances, we estimated the bivariate VARs and
applied the identifying restrictions for each country. In all cases, the number of lags was
set to 3, since the Akaike information criterion and Schwarz criterion indicated that the
optimal lag length was three or four. A uniform lag of three was chosen in order to
preserve the symmetry of the specification across the countries. According to the
availability of the data, the estimation periods for the Czech Republic, Slovakia,
Hungary and Poland are of different lengths. Nevertheless, the estimation periods of the
three benchmarks were set to corresponding lengths for each of the Visegrad Four
countries to make the comparison possible.
We calculate correlation coefficients of the demand and supply shocks between the
Visegrad Four countries and the relevant benchmarks representing the European Union:
EU, EMU and Germany. To recognise the statistical significance of the correlation we
used Fisher’s Z-transformation.28 The results are shown in Table 11.
28

Fisher’s Z-transformation is used for testing significance of total and partial correlation coefficients.
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Table 11: Correlation coefficients of demand and supply shocks between Visegrad
Four countries and the EU, the EMU and Germany, 1994-2003
Country
Czech Republic
Hungary
Poland
Slovakia

Demand Shocks
EU
EMU
Germany
-0.0829
0.0546
0.4449
-0.2735
-0.1830
0.2630
0.0250
-0.1358
0.1022
0.0442
-0.1225
0.2195

Supply Shocks
EU
EMU
Germany
0.0568
0.0331
0.2031
-0.0497
0.0007
0.2636
-0.0941
-0.2801
0.4250
-0.0093
-0.0444
0.1135

Source: Authors computations
According to the results in Table 11, each of the Visegrad Four countries has both the
demand and the supply shocks correlated with one of the benchmarks. The Czech
Republic is correlated with the EU, Slovakia with Germany and Hungary together with
Poland seem to be correlated with the EMU.
These correlations are not very high, they are actually fairly low but what seems
somewhat surprising is that the correlation coefficients with the remaining two
benchmarks are in all cases either extremely low or negative. This might be due to the
short time period of data sample so that even small statistical discrepancies can
influence significantly the magnitude of shocks estimated in the model.
Results of this analysis can be better assessed when compared with the results of other
studies concerning the topic. Three studies were chosen that compare the correlation
coefficients of the demand and supply shocks between the countries of Visegrad Four
countries and the benchmark representing European Union: Frenkel et al. (1999),
Horvath (2002), Fidrmuc and Korhonen (2001). Relevant results are shown in the
following tables.
Table 12: Correlation coefficients of demand and supply shocks between four
CEECs and Germany and France, 1992-1998
Country
Czech Republic
Hungary
Poland
Slovakia

Demand Shocks
Germany
France
-0.0473
-0.3704
0.1764
0.4377
0.4657
0.4618
-0.2998
0.1423

Supply Shocks
Germany
France
0.1517
-0.2603
0.2673
0.0842
-0.3702
-0.1220
-0.3397
0.3135

Source: Frenkel et al. (1999)
Table 13: Correlation coefficients of demand and supply shocks between four
CEECs and four large EU countries, 1993-2000
Country
Czech Republic
Hungary

Germany
0.10
-0.40

Demand Shocks
France
0.09
0.26
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UK

Italy
0.03
0.52

0.14
0.39

0.14
0.04

Poland
Slovakia
Country
Czech Republic
Hungary
Poland
Slovakia

Germany
-0.05
0.28
0.00
-0.04

0.07
-0.31
Supply Shocks
France
-0.06
-0.02
0.07
0.26

0.23
-0.10
UK

0.24
0.18
Italy

-0.14
-0.30
0.17
-0.03

0.26
-0.06
0.03
0.12

Source: Horvath (2002)
Table 14: Correlation coefficients of demand and supply shocks between four
CEECs and the EMU, 1994-2000
Country
Czech Republic
Hungary
Poland
Slovakia

Demand Shocks
0.04
0.46
0.08
0.05

Supply Shocks
-0.15
0.25
0.28
-0.05

Source: Fidrmuc and Korhonen (2001)
As we can see in the tables, the results of different authors are somewhat diverse but
they seem to suggest similar tendencies.
The studies of the abovementioned authors confirm our conclusion that the Czech
Republic has low correlation of both the demand and the supply shocks with Germany
and EMU. The correlation with EU is not counteracted as the EU as an aggregate was
not among the benchmarks used by these authors. The authors also state that Slovakia is
correlated neither with Germany nor with EMU. However, our study declares Slovakian
demand and supply shocks to be correlated with Germany. Concerning Hungary and
Poland, the analysis of Fidrmuc and Korhonen (2001) confirms our results of some
correlation with EMU, which is lower in case of Poland’s demand shocks. When
assessing the correlation with Germany, Horvath (2002) confirms the negative
correlation of Hungary’s demand shocks and both Horvath (2002) and Frenkel et al.
(1999) confirm the uncorrelated supply shocks in case of Poland.
To sum up, despite certain distinctions the comparison of our analysis with the cited
authors has revealed similar patterns in the case of the Czech Republic, Hungary and
Poland while the comparison of Slovakia gives contrasting results. Distinct findings of
the given studies can be caused by the use of different numbers of lags or by different
lengths of the estimated period.
In general, the estimated correlation coefficients are not high enough (not exceeding the
level of 0.5 at the most) to give a complete proof of the synchronisation of the supply
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and demand shocks, but show the tendencies of the given economies. When
commenting on the results, the main deficiency of the structural VAR method has to be
mentioned, which is the insufficient length of the data series. This fault cannot be
avoided as the CEECs started their transformation to the market economies only in
1990s.
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7 Asymmetric Shocks and Adjustment
The empirical studies give ambiguous results concerning the correlation of economic
shocks between the CEECs and the European Union (the EMU). However, even if the
CEECs economic shocks were uncorrelated with the EMU economic shocks, it would
not automatically mean that CEECs and the current EMU countries could not form a
common currency area. This decision depends on whether the participation in a
monetary union changes the likelihood of asymmetric shocks affecting the country and
on how efficiently the policy instruments can be used for adjustment to these shocks,
once the independent monetary policy is not available in a monetary union. If the
asymmetric shocks become less probable with the monetary union participation, the
adjustment instruments (e.g. independent monetary policy) will lose their importance.
On the other hand, if the adjustment is necessary in the monetary union, which
instruments will be useful in dealing with nationally differentiated shocks? This chapter
shall assess the topic.
Definition of Economic Shocks
An economic shock is a (major) disturbance of the equilibrium between supply and
demand caused by a change of the economy’s environment or by an alteration of
economic agents’ behaviour. Graphically it is demonstrated as a significant shift of the
supply or demand curve.
Basic Classification of Shocks by Symmetry
A symmetric shock is defined as an economic disturbance that affects all parts of a unity
simultaneously, e.g. all countries of a monetary union (union-wide shock), all regions of
a country (country-wide shock), or all sectors within a union or country (aggregate
shock). An asymmetric shock is thus defined as an economic disturbance that affects the
various parts of a unity to a different extent, e.g. only one country of a monetary union
(country-specific shock) or only one region of a country (regional shock) or only one
industry within a union or country (sector-specific shock).
The term “symmetric shock” is used as a synonym for “union-wide shock”. The
specification “asymmetric shock” will be regarded as an equivalent term for “country
specific shock” within a monetary union.
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Classification of Shocks by Duration
A temporary shock is an economic disturbance, which will be reversed within a
relatively short time. A permanent shock, on the other hand, is a lasting disturbance.
Similar to this classification is the categorising of cyclical and structural shocks. A
problem of these classifications is that it is generally very difficult to predict whether an
emerging shock is temporary or permanent.

7.1

Country-Specific Shocks in the EMU

An important question is whether joining a monetary union changes the frequency and
seriousness of asymmetric shocks affecting the country. There is hardly any convincing
argument why foreign shocks29 should become more or less probable when a country
enters the monetary union. Shocks may only become less asymmetric in their effect if
trade patterns and industrial structures become more similar between participating
countries. But on the other hand, the probability of domestic disturbances may
significantly change because of the structural transformation of the whole system
resulting from the process of the economic and monetary integration.
7.1.1

Monetary Shocks in the EMU

Generally in monetary unions, shocks caused by nominal exchange rate movements
between the member countries are by definition no longer possible. Shocks originating
in the exchange rate variations with the third countries’ currencies remain probable but
we can expect them to be mainly symmetric.30 Furthermore, disturbances caused by
pursuing a distinct national interest rate policy are also excluded.
The existence of independent monetary authorities in monetary unions also eliminates
the national abuse of monetary policies. National monetary authorities may tend to
misuse the monetary policy for inconsiderate “stop and go” operations, for the creation
of electoral cycles and for the accommodation of unsound economic developments. In
all three cases, the domestic monetary policy is either the source of the shock or it
tolerates the disturbance instead of counteracting it.
Alesina and Gatti (1995) observe that an independent and inflation-averse central bank
(as the ECB is designed to be) does not only reduce average inflation but also eliminates
politically induced output variability, because monetary policy is not under direct
29

Shocks triggered by events outside the country or monetary union.
Asymmetric effects can take place if there exist significant differences among the members of the
monetary union in the degree of openness towards third countries or in the structure of foreign trade with
non-members.
30
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control of governments whose preferences may change. Bean (1992) argues that the
pressure on monetary authorities to deviate from their medium-term-oriented
disinflationary policy stance is usually particularly strong around election times with the
tendency to impose restriction policies in the post-election period. He argues that such a
pattern of behaviour is unlikely in the EMU, as the elections in the participating
countries are not synchronised. As a consequence, the danger that the Governing
Council of the ECB would temporary loosen its policy stance because of a short-term
political pressure is small.
Except for directly causing disturbances, central banks may also abuse their position and
inadequately accommodate responses to shocks and thus delay the adjustment. This is
no longer possible for countries participating in EMU as the abandonment of nationally
autonomous monetary policies impedes recourse to exchange rate adjustment if a coordination of domestic economic policies is difficult to achieve.
Another problem eliminated by the EMU consists of asymmetric speculative exchange
rates shocks. The exchange rate movements in the European Monetary system (EMS)
did not always reflect economic developments across countries but were often purely
speculative. Foreign exchange markets did not press for realignments in the Exchange
rate mechanism (ERM) in spite of diverging fundamentals between the participating
countries until 1992. The exchange rates tended to overshoot the equilibrium range
afterwards. In addition, markets required parity changes which were not based on
macroeconomic fundamentals but on other reasons (e.g. the markets’ expectation of
policy changes or speculators’ attempt to test the central banks’ willingness to intervene
in favour of currencies under pressure).
Speculative attacks against currencies are facilitated by the enormous size of foreign
exchange transactions in fully liberalised international financial markets. In such an
environment, market participants can enforce exchange rate changes that are not
justified by the macroeconomic environment and that are not effective in solving
structural problems. If the speculative exaggerations lead to sustained exchange rate
misalignments, they may cause severe disturbances in the real economy of the countries
affected. In EMU, exchange rate shocks triggered by speculative attacks can no longer
arise between member countries.
Another advantage of EMU is that asymmetric speculative interest rate shocks are no
longer possible. An asymmetric economic decline ceteris paribus reduces the inflation
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rate of the country concerned. Granted that its nominal interest rates are determined by
the world market, this leads to a rise in its real interest rates and thus deteriorates the
recession. Then with the output falling and the unemployment rising, foreign exchange
markets may find that the situation is unsustainable and sooner or later force monetary
authorities to loosen their policy stance. Under these circumstances they expect a
devaluation and demand higher nominal interest rates with the effect that the real
interest rates increase further. As a consequence, output and unemployment losses
increase even more. This vicious circle was occasionally observed in the ERM, e.g.
France (country that registered one of the lowest inflation rates for many years) was
forced to raise interest rates in order to defend its currency against devaluation
expectations. In addition to production and employment losses, another bad
consequence of resisting the speculative attacks was a considerable increase in the fiscal
deficit, which could have been avoided if less restrictive monetary policy had been
possible. In the framework of the monetary union, asymmetric cyclical shocks are no
longer aggravated through movements of interest rates caused by speculative attacks.
A difficulty of monetary union is that asymmetric reactions to common monetary policy
measures may appear. Countries forming a monetary union may be confronted with the
problem that their economies do not react uniformly to common monetary policy
measures but respond stronger or faster in some countries than in others. Obviously, the
monetary transmission mechanism differs widely across the EU countries. This means
that some country-specific adjustment is needed on top of the common policy response.
In a monetary union, a revaluation or devaluation of the common currency has a larger
impact on relatively open countries than on comparatively closed ones.31 In particular,
small open economies with major trading or financial links with countries outside the
monetary union may come under strain if their outside partners pursue exchange rate
policies that differ widely from those of the monetary union.
The interest rate policy of the common central bank may also have different impacts
across monetary union members. The transmission mechanism, which transfers the
monetary policy signals into the real economy, differs among countries due to structural
and institutional characteristics of national financial markets. These features have a
decisive influence on the speed and intensity of the impact of the central bank measures.

31

In this context, openness is defined as the ratio between the extra-union trade of a country and its GDP.
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7.1.2

Fiscal Shocks in the EMU

Fiscal policy, like monetary policy, may be misused to create electoral cycles, to pursue
“stop and go” policies and to support unsustainable developments. In the case of policy
cycles, the government does not stabilise economic fluctuations but creates them.
Contrary to the behaviour of automatic stabilisers, discretionary fiscal policies can be
applied only with a time lag and may therefore have a pro-cyclical effect in the end.
Fiscal policy may also delay the adjustment to structural shocks if the government
subsidises obsolete industries. The fiscal policy in EMU is restrained by the Stability
and Growth Pact, which was established to force governments to keep their commitment
of sound public finances. The respective provisions of the SGP demand from
governments to keep their deficit below 3% of GDP and their debt below 60% of GDP.
As a consequence, economic shocks resulting from running excessive government
deficits and from their subsequent decreasing are supposed to become less likely in
EMU. As fiscal policy is the source of economic disturbances, its reduced margin in
EMU is an advantage rather than a disadvantage.
7.1.3

Cyclical Shocks in the EMU

Monetary unification is another step in strengthening the economic integration.
Expanding trade between EMU members will dampen country-specific business cycles
as the increased dependence on exports and imports to and from other EMU participants
will have an offsetting effect. As a consequence, the intensity of nationally differentiated
business cycles is likely to reduce gradually.
7.1.4

Sector-specific Shocks in the EMU

Sector-specific shocks are likely to become country-specific, if industrial activities are
highly concentrated in certain member states. By contrast, economies sharing the same
industries probably experience similar disturbances in the case of a sector-specific
shock. In highly diversified economies, industry-specific shocks will not cause major
aggregate disturbances anyway.

7.2

Monetary Policy as an Absorber of Country-Specific
Shocks

7.2.1

Reduction of the Actual Applicability of Monetary Policy in the EMU

A member country of the EMU entirely foregoes its ability to adjust to asymmetric
disturbances by pursuing a nationally differentiated monetary policy. Then how much is
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the monetary policy actually able to accommodate the impact of country-specific
shocks?
Under the circumstances of a free movement of capital, fixed exchange rates are an
obstacle for an efficient monetary policy. Since the capital transactions are fully
liberalised, risk-adjusted national interest rate levels cannot deviate much from the
world interest rate level as interest rate differentials directly give rise to substantial
capital movements. Given such an environment, monetary policy is inefficient if
exchange rates are fixed.
On the other hand, monetary policy can be efficient in countries that practise some sort
of floating. Under conditions of fully liberalised capital movements and flexible
exchange rates, a change in the official interest rates will ceteris paribus increase the
capital flows and thus induce the exchange rate movements. In case of a negative
demand shock, monetary policy can ease the adjustment process by causing a
depreciation of the currency and thus increasing the price competitiveness of
domestically produced goods and services. The same effect may occur even without
active measures of monetary authorities if markets respond to a negative asymmetric
shock by putting a downward pressure on the exchange rate of the affected country.
7.2.2

Monetary Policy as an Advantage to the Adjustment Process

In the case of a temporary demand shock, monetary policy can help to keep cyclical
fluctuations within reasonable limits. Similar to other forms of the stabilisation policy,
an anti-cyclical use of monetary policy attempts to reduce the extent of a temporary
economic disturbance and the costs related to it. A negative demand shock can initiate
multiplier and accelerator affects leading to losses of production, employment and
incomes that exceed those of the initial shock considerably. These undesirable dynamic
mechanisms can be restrained by expansionary policy measures whereby monetary
policy can play an important role, supposing that its primary goal of the price stability is
not threatened, which is not very probable in a situation of a demand shortfall.
The monetary policy can stabilise the demand basically in two ways. First, an
adjustment of the nominal interest rates changes the interest payments made and
received by private households and firms. Second, by influencing real interest rates (via
nominal interest rates and/or inflation expectations), it directly affects the investment
and saving decisions of the private sector. The second channel of the monetary policy
transmission acts via the changes of relative prices. Companies have a tendency to

li

invest more if the price of borrowed funds or the yield of the financial investment
declines relative to the marginal efficiency of the capital. Private households increase
their present consumption if it becomes less expensive in terms of the foregone future
consumption due to declining real interest rates. Still, this mechanism has not always
proved very effective. On the other hand, the cash flow effects of monetary policy have
become fairly important in recent years. A decrease of nominal interest rates supports
the demand through the effect that the nominal interest rates have on the cash-flow
positions of private borrowers. If they are unable to further increase their borrowing
because of a lack of creditworthiness, they cannot maintain their investment and
consumption levels in the situation of a shock-induced decline in the current income
unless their debt service decreases thanks to lower interest rates.32
By definition, a temporary shock will be reversed within some time. However, it is not
necessarily true for all the effects it produces. A temporary economic disturbance may
also cause some lasting negative consequences, especially in the labour market. A
strong increase in unemployment during a cyclical downturn leads to demotivation and
a decline in qualification of the inactive work force. From this perspective, stabilisation
policies do not only smooth the demand over time but help to suppress the emergence of
structural problems and social tensions. An active and proper use of the monetary policy
for anti-cyclical purposes can help to keep the unemployment low, with the positive
effect that structural causes of inflation are brought under control.
Apart from the case of a temporary demand shock, monetary policy can also be used to
facilitate the adjustment to permanent demand shocks. However, it is necessary to take
considerable caution in order to avoid that the adjustment support provided that the
monetary policy does not in fact reduce the adaptation effort. An expansionary
intervention of monetary authorities is justifiable if the means of production suddenly
become economically obsolete or if any of the important markets collapse unexpectedly.
The output and employment losses caused by this kind of events cannot be counteracted
directly by adjustment efforts of companies, not even if they respond quickly to the
shock. This is attributable to the fact that modernisation of manufacturing facilities, the
introduction of new products and the acquisition of new markets generally require
certain time. Then if the overall demand is not supported, the decline of production,
32

For further details concerning the channels of monetary transmission see Bank for International
Settlements (1994).
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employment and incomes driven by the sudden appearance of structural demand
deficiencies is likely to trigger the process of further aggravation. In such a transitory
phase, monetary policy can prove very useful.
7.2.3

Monetary Policy as a Disadvantage to the Adjustment Process

Delays of Monetary policy may prevent or delay structural adjustment. The biggest
disadvantage of anti-cyclical monetary policies is that they usually need one or two
years33 to work through into real economy. As a result of this lengthy transmission
mechanism, an originally anti-cyclical measures may finally turn out to have a procyclical effect and there always exists the danger of counterproductive results if the
monetary policy is used to correct temporary demand shocks. Therefore, the monetary
policy should be used under certain conditions and especially in the initial phase of the
economic shock.
It is evident that structural shocks require structural adjustment measures and monetary
policy is not able to solve structural problems. It can in the most favourable conditions
prevent the decline in incomes caused by structural disturbances from accelerating. If
monetary authorities are too active they may even hinder the necessary adaptation and
restructuring of the economy. For example, extensive devaluation initially strongly
improves price competitiveness and thus makes the modernisation and restructuring of
the economy less urgent. In fact a weak currency masks structural weaknesses rather
than reducing them. Contrary to that, a hard currency tends to expose structural
deficiencies and tends to enforce the genuine adjustment measures.34
In case of a negative supply shock caused by a wage push, an expansionary monetary
policy is particularly damaging as it accommodates untenable developments and thus
worsens economic difficulties. The regaining of equilibrium wages takes longer if the
monetary policy tries to offset the negative effects of rising labour costs on the domestic
demand and unemployment.
7.2.4

Conclusion

Under certain circumstances, a nationally independent monetary policy can be a very
useful tool for coping with asymmetric shocks. It can reduce country-specific cyclical
33

See CNB (1998).
Froats (1995) points out that a hard currency policy may also create perverse incentives in terms of
structural adjustment. He admits the favourable role of such a policy in encouraging the exit from the
uncompetitive and declining industries, he also recognises the danger that the workers and investment
could be forced to flow to the non-tradable sector, whose contribution to overall economic prosperity may
be limited.
34
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fluctuations and impede negative repercussions of permanent sector-specific shocks to
the rest of the economy. Thereby, it changes the dynamics of the adjustment and makes
it less costly in terms of the lost output, employment and human capital during the
transition period towards the long-run equilibrium. Monetary policy can be especially
important in the adjustment to shocks if there exists a money illusion among workers. In
that case, nominal wages are sticky and the required reduction of real wages can be
achieved through devaluation.
Despite the fact that the monetary policy can be a useful tool in the adjustment process
to the country-specific shocks, its use must be confronted with its potential dangers. An
excessively supportive monetary policy is more likely to delay or hinder an inevitable
structural adjustment than to promote it and make it socially less painful.
When considering the usefulness of the exchange rate adjustments as an instrument to
cope with asymmetric shocks in the context of the EMU the devaluation does not seem
to diminish such disturbances in the long run. Besides, the existence of a real wage
rigidity makes the exchange rate an ineffective tool of the adjustment to country-specific
economic disturbances. Furthermore, devaluation is not an instrument that could be
applied regularly. When used once, it creates expectations in the public, which reduces
its effect in the future. Therefore, the application of monetary policy for the adjustment
of asymmetric shocks has to be considered with a high degree of caution and cannot be
used repeatedly. Then the answer to the question of how much is the monetary policy
actually able to accommodate the impact of country-specific shocks is that: little.
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7.3

Fiscal Policy as an Absorber of Country-Specific Shocks

7.3.1

Reduction of the Actual Applicability of the Fiscal Policy in EMU

As the monetary policy cannot be used to respond to country-specific shocks in a
monetary union, the adjustment to asymmetric economic disturbances must be carried
by other policies or mechanisms. One of the important possible instruments is the fiscal
policy. In the EMU, however, the scope of fiscal policy as a shock absorber is restrained
by the limits imposed on budget deficit and public debt. The candidates for the EMU
membership have to fulfil the Maastricht criteria and after the entrance, the EMU
member countries comply with the same limits under the arrangements of the Stability
and Growth Pact. The question is how much these provisions do in fact reduce the
leeway of fiscal policy as an adjustment mechanism to the nationally differentiated
shocks.
The requirement of the Maastricht criteria to keep the deficit of the public sector at the
maximum level of 3% GDP or below leaves a comfortable scope for the government to
respond to asymmetric shocks, if the aim under favourable cyclical conditions is a
balanced budget. Moreover, the criterion of public deficit contains elements which
ensure a slightly larger room for fiscal manoeuvre in the case of non-cyclical shocks in
an economy.35 The public debt criterion which forbids a public debt ratio exceeding the
60% of GDP also allows for more flexible interpretation.36 After the entrance into the
EMU, countries continue to respect the same limits under the arrangements of the
Stability and Growth Pact37 (SGP). The SGP has the following requirements: the
member states budgets must be close to balance or in surplus over the medium-term and
in any given year, the budget deficit must not exceed 3 per cent of GDP.
Governments that use budget deficits to absorb negative economic shocks eventually
realise that such policies cannot be maintained for a long time. Budget deficits result in
rising the public debt, which has to be serviced in the future. If the average nominal
interest rate on the public debt exceeds the nominal growth rate of the GDP, a debt
35

Accrording to Article 104c TEU the ratio of the planned or actual government deficit to gross domestic
product must not exceed the reference value of 3%, “unless either the ratio has declined substantially and
continuously and reached a level that comes close to the reference value; or alternatively, the excess over
the reference value is only exceptional and temporary and the ratio remains close to the reference value“.
36
According to Article 104c TEU, the ratio of government debt to gross domestic product must not
exceed the reference value of 60%, “unless the ratio is sufficiently diminishing and approaching the
reference value at a satisfactory pace“.
37
The Growth and Stability Pact consists of two Council regulations, one on the Excessive Deficit
procedure and another on surveillance, and a European Council resolution that provides guidance to the
Council and member states on the application of the pact.
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dynamics is induced which leads to an increasing debt ratio, even without new,
additional borrowing. Sooner or later, the level of public debt relative to GDP becomes
unsustainable and requires a corrective action. Governments are then forced to cut
budget deficits sharply or to run surpluses for certain number of years, regardless of
whether the country is affected by another shock or not. This implies that the fiscal
policy is not a very flexible instrument for the correction of shocks either. When used
excessively once, large budget deficits can affect their use in the future in the same way
as a massive devaluation does in the case of monetary policy use.
In an increasingly integrated Europe, the effects of national fiscal policies are weakened
by spill-over effects. In an open economy, a considerable part of the additional
government expenditure is likely to flow into higher net imports and thus to reduce the
expansionary effect on the domestic economy. Given the potentially large spill-over
effects, the efficiency of the fiscal policy as an instrument for the absorption of shocks
does not seem to be very good. The insufficient ability of national fiscal policy to
confine expansionary measures to the domestic economy is inconvenient for both the
country itself and its trade partners as well. A country hit by an asymmetric shock is in
need of some additional demand, which is then directed abroad. This additional foreign
demand can have inflationary effects if directed to the countries experiencing a period of
boom.
The economic integration does not influence only the expenditure side of the fiscal
measures but also the revenue side. This is particularly true for the taxation of profits
and the capital income. If the imposed tax rates are significantly above the tax rates of
the other EU members, production and capital are likely to be withdrawn from the hightax country. In the internal market, there is also little scope for the increase of indirect
taxes because this would reduce the price competitiveness with negative effects on the
demand and employment at least in the border regions. A bad influence on price
competitiveness would also have wage and payroll taxes if they were set above the EU
average. On the other hand, the restricted scope to rise the taxes is not an immediate
problem in case of a negative shock because it is more appropriate to cut taxes in such a
situation. However, the tax burden may have to be increased in order to service the debt
incurred by the public sector during the period of the adjustment to asymmetric
disturbances. Consequently, the unrestricted availability of budget deficits at the present
limits the government’s ability to decrease the taxes in the future.
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7.3.2

Fiscal Policy and an Advantage to the Adjustment Process

Although the previous section showed that the actual ability of the fiscal policy to
counteract the shocks is not very high, some of these measures can be mentioned. The
fiscal policy can respond to disturbances and their effects basically in three ways: It can
reduce social costs (social policy), support the demand (stabilisation policy) and
promote the structural adjustment (structural policy). All of these measures can be
financed by the government borrowing and thus regarded as an act of inter-generational
solidarity, where future generations of the country have to service the government debt
accumulated by the present generation.
The fiscal policy serves to alleviate the negative social consequences of the economic
shocks such as a loss of employment and income. Fiscal policy can soften these effects
by a financial compensation of the persons concerned. This response is relatively
passive but on the other hand, an adequate system of social protection contributes to
steady expectations and thus stabilises the private consumption.
The application of the fiscal policy as an instrument for the stabilisation of the demand
can be explained by the same arguments as the use of the monetary policy for this
purpose. When a negative demand shock hits the economy, an expansionary fiscal
policy in the form of discretionary measures or automatic stabilisers can ease the
recession dynamics produced by the multiplier and accelerator effects. Thereby the
decline of employment is reduced.
The stabilisation of the demand through the fiscal policy can be best achieved via
automatic stabilisers. Assessing the effectiveness of various fiscal instruments as
automatic stabilisers requires a former look at the channels through which income flows
are assumed to stabilise the demand fluctuations. Mechanisms lead to a stabilisation
through the effect of fiscal transfers on the household incomes and therefore the
consumption.
Except for making the adjustment to structural shocks socially less detrimental by
compensating the people for a part of their income losses, the fiscal policy can also play
a more active role in the adjustment process. Fiscal incentives for investments in
research and development, the promotion of training and the modernisation of
infrastructure are just few examples.
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7.3.3

Fiscal Policy as a Disadvantage to the Adjustment Process

On the other hand, fiscal policy is not always automatically beneficial to the adjustment
process. A very important point of fiscal stabilisation policies is the timing. Economic
fluctuations caused by temporary shocks are of a short duration and not always easy to
recognise quickly. Experience shows that the timing of fiscal policy operations is
difficult to be set correctly. This is especially true for the discretionary stabilisation
measures whose effect on economy is usually delayed by long lags of recognition,
decision and preparation and therefore run the risk of becoming in fact destabilising.
The probability of becoming counterproductive is much smaller in the case of automatic
stabilisers, under the condition that they are connected with variables that lead the real
output change or are concurrent with it. Automatic stabilisers that are based on lagging
variables, such as the unemployment, may produce similar problems as discretionary
fiscal stabilisation measures.
Another difficulty of fiscal stabilisation policies is the initial uncertainty about the
nature of the shock. In case that it is not clear whether an emerging disturbance affects
the demand or supply, the decision to stimulate aggregate demand is risky because a
mistaken expansion in case of the supply shock may aggravate the wrong adjustment
and raise the total cost of restoring the competitiveness.
Well-designed fiscal policy measures are able to promote a structural change but at the
same time experience shows that fiscal policy often prevents structural modernisation.
This applies especially to the tax relief and subsidies granted to structurally weak
industries. The support from the government often reduces incentives and the pressure
to take inevitable corrective measures. Fiscal policy measures may also reduce the
flexibility of workers. If they focus mostly on maintaining the employment and income
in case of a structural shock, they will alleviate the pressure that induces the wage
flexibility and investment in the human capital. In the long-run, the fiscal policy cannot
provide a substitute mechanism when the adjustment of the relative wage costs and
prices is needed or when a gradual termination of an unprofitable production calls for
the establishment of new industries.
To sum up, if fiscal policy is exceedingly supportive it is likely to delay the structural
adjustment and consequently create high macroeconomic costs. In view of these
unfavourable results, it can be concluded that sometimes the best promotion of a
structural change by the fiscal policy is to do nothing at all.
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7.3.4

Conclusion

Fiscal policy can provide effective instruments to facilitate the adjustment to economic
disturbances. In the form of the stabilisation policy it can counteract the development of
a vicious circle of the declining income, consumption and employment. In the form of
the structural policy it can promote structural change through carefully directed
incentives. And if used as a social policy it can ease the harmful social consequences of
negative shocks. However, each aspect of the fiscal policy contains some risk.
Stabilisation measures may become easily destabilising because of the rather long time
lag between the emergence of the shock and the impact of the measures on the economy.
Fiscal support of structurally weak sectors may delay essential fundamental changes and
social transfers may reduce the labour market flexibility.
As the use of fiscal policy is accompanied with a danger of such counterproductive
results when trying to cope with asymmetric shocks, certain reduction of its leeway in
EMU actually serves as a tool for protection against its unreasonable use. This argument
is also backed by the fact that in an increasingly integrated Europe a large proportion of
fiscal impulses spills over to the neighbouring economies. Besides, the frequent use of
fiscal policy for absorption of shocks quickly leads to sustainability problems. Some of
the European countries38 are currently facing them and the leeway of their fiscal policy
is absent in fact. On the other hand, for those countries, which pursued sound fiscal
policies in the past, the budgetary room for manoeuvre remains effective enough to
counteract nationally differentiated shocks by means of cautious and well-designed
fiscal measures.

7.4

Intra-Union Fiscal Transfers as an Absorber of CountrySpecific Shocks

7.4.1

Intra-Union Fiscal Transfers as an Advantage to the Adjustment Process

If the national fiscal policies do not work effectively in the monetary union and if their
flexible use is hampered by the sustainability problems or by common limiting criteria
(such as the Stability and Growth Pact) a stronger fiscal integration among EMU
members can be an alternative way of support. Intra-union fiscal transfers would partly
relieve the country affected by an asymmetric shock or bearing the adjustment costs. A
financial compensation mechanism directed at cushioning the country-specific shocks
38

Three countries are currently under close scrutiny for having violated the Stability and Growth Pact
rules: Germany, Portugal and France.
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could be regarded as an inter-regional solidarity transfer directed to the country affected
by the disturbance. As in the case of the national fiscal policy, such transfer payments
can be used to stabilise the demand, to reduce the social costs and to assist structural
change. Although such a financial compensation for countries hit by asymmetric shocks
is not expected between the EMU participants, the potential pros and cons of this
instrument are analysed so as to obtain an idea of its effectiveness.
An intra-union financial compensation mechanism could compensate demand shortfalls
caused by country-specific shocks. The country affected by a shock could receive
discretionary transfer payments from the other members of the monetary union directly
or could get transfer payments through the common budget of the monetary union. The
common budget would require at least partial centralisation of the national budgetary
powers but would allow an automatic redistribution in favour of countries whose
production declines. In order to operate effectively as an automatic stabiliser, money
transfers received by individual countries from the central budget as well as their
marginal contributions to it should be sensitive to deterioration in leading or coincident
cyclical indicators. The average transfers and contributions are not relevant for the size
of the stabilisation effect but for the magnitude of the overall income redistribution.
However, most fiscal measures have both a stabilisation and a redistributive effect.
A real suggestion for an implicit inter-regional compensation scheme was the
establishment of a union-wide unemployment fund, which was proposed in 1977 in the
MacDougall Report.39 According to this proposition, part of the contributions of
working individuals would be paid into a common fund from which jobless people
could be paid partially. The automatic income redistribution caused by this centralised
unemployment insurance scheme would help to restrain the cyclical downward spiral
triggered by country-specific shocks and to reduce their social costs.
Inter-regional compensation schemes whose main objective is the stabilisation lead to a
redistribution of incomes in favour of countries which suffer from asymmetric shocks.
But this kind of stabilisation may well lead to a redistribution of incomes from the
“poorer” to the “richer” countries. Therefore, if the aim is not the stabilisation but the
reduction of inequalities between the member countries of a monetary union, alternative
fiscal instruments40 must be used. At the same time, it has to be stressed that the
39

See European Commission (1977) for further details.
According to Goodhart and Smith (1993), this kind of redistribution would be achieved if the
differences in the employed fiscal variables were functions of the level of economic activity.
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economic underdevelopment of certain regions has hardly anything to do with the
problem of asymmetric shocks in a monetary union.
7.4.2

Intra-Union Fiscal Transfers as a Disadvantage to the Adjustment Process

As in the case of the fiscal policy, fiscal transfers are not beneficial to the adjustment
process if the timing is wrong and if the redistribution hampers the economic adjustment
and development. Inter-regional fiscal transfers are basically redistributive and produce
a number of disincentives, which result in the dependence on transfers, misallocation of
resources, inefficiency and lower growth, etc.
Another important point is the question whether fiscal transfers are compatible with the
principle of subsidiarity. The aim of the inter-regional compensation scheme is to
support incomes in countries hit by asymmetric shocks and in regions with a low level
of economic activity. In both cases the receivers are mainly persons registered as
unemployed.
7.4.3

Conclusion

No fiscal transfer system for the absorption of asymmetric disturbances can be expected
among the countries participating in the EMU. The existing structural funds of the
European Union are primarily focused on the promotion of economic development in
the poorer regions and not on the cushioning of the structural shocks.
Considering the adjustment to country-specific shocks, the fiscal transfer system works
on similar basis as the national fiscal policy. It can play a stabilising role but in the case
of wrong timing it can also produce a number of disincentives. Besides, the
centralisation of the fiscal transfer system would induce further centralisation in the
social area, which would be in contrast to the principle of subsidiarity41 laid down in the
Maastricht Treaty. In addition, the sense of solidarity between countries is not as
common as it is within countries.
If policy instruments are not adequate, markets have to play an active role in the shocks
adjustment. Provided that market mechanisms adjust easily and overcome disequilibria
quickly, nationally differentiated shocks need not imply notable costs for countries
lacking the option of an autonomous policy response. On the other hand, policy
intervention is necessary if there are significant market failures. In the following parts,
an extent to which can the markets contribute to the absorption of asymmetric shocks
41

The principle of subsidiarity regulates the exercise of powers in the European Union. It is intended to
determine whether, in an area where there is joint competence, the Union can take action or should leave
the matter to the Member States.
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will be analysed. Labour market flexibility will be examined first, starting with the
labour mobility.

7.5

Labour Mobility as an Absorber of Country-Specific
Shocks

7.5.1

Labour Mobility as an Advantage to the Adjustment Process

The mobility of labour between regions or countries is one of the classical adjustment
mechanisms to asymmetric shocks. As first pointed out by Mundell (1961), labour
mobility reduces the need of exchange rate realignments as a means of restoring the
equilibrium in the labour market. The emigration of unemployed workers from countries
hit by adverse shocks directly reduces the redundant work force in those locations. The
movement of labour from economically weak to more prosperous regions is a passive
response to the damaging consequences of a country-specific shock. It is used as a last
resort measure in case that no other active actions to reverse an economic disturbance
are available, have not been taken or were not successful. It is predominantly an
instrument for the long-term adjustment to permanent shocks.
Migration can be assisted through policy actions focused on the reduction of
impediments to mobility. Removing the rigidity of the housing markets, eliminating the
inflexibility of regulations dealing with the occupational access as well as other legal or
administrative requirements, easing the transfer of pension claims and facilitating the
integration of immigrants and their families are examples of helpful measures. The free
movement of labour in the Common Market essentially contributes to diminish the
obstacles to labour mobility in the European Union.
7.5.2

Labour Mobility as a Disadvantage to the Adjustment Process

A high labour mobility can, on the other hand, detriment the adjustment process by
generating a self-sustaining decline and (or) by reducing the wage flexibility. Migration
thus could be seen less as a solution and more as a problem that except for causing
social and political tensions may also reinforce the economic decline in the depressed
regions. If the active and skilled workforce leaves the economically weaker regions then
the falling demand and decreasing tax revenues might discourage private and public
investment and a vicious circle may develop. From this point of view, high labour
mobility may impair adjustment mechanisms aiming at restoring competitiveness and
increasing the economic activity in countries hit by adverse shocks. Hence, it can be
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argued that a low rather than a high labour mobility is an advantage in a monetary
union. A large migration from regions with high unemployment to areas with low
unemployment impedes the process of lowering the wages in an affected area to the
extent that would make investment in that area more profitable. If linguistic, cultural,
social and other barriers exist among the member states of a monetary union, the labour
mobility is low. As a result, wages in the countries hit by a negative shock will decline
relative to those in more prosperous economies and thus create an incentive to invest
there. However, such a mechanism will work only if the increase in the wage difference
between regions is not undermined by other obstacles such as high social transfers or a
solid wage policy.
7.5.3

Conclusion

Experience shows that migration can be a useful instrument for cushioning the
detrimental consequences of asymmetric shocks if other adjustment methods are not
available, not used or not successful. In Europe, labour mobility is still very low
compared to the other existing monetary unions, e.g. United States.42 As a result, other
adjustment mechanisms have to play a more active role and may even be supported by
low labour mobility in this function. One example is the wage flexibility, whose
capacity to absorb asymmetric shocks is analysed in the next section.

7.6

Wage Flexibility as an Absorber of Country-Specific
Shocks

7.6.1

Wage Flexibility as an Advantage to the Adjustment

Like monetary and fiscal policies, wages that are highly responsive to country-specific
shocks can keep the output and employment losses within limits. In other words, the
wage flexibility can fulfil a linking function for the time period between the emergence
of the shock and its disappearance (temporary shock)43 or until it is overcome by other
adjustment methods (permanent shock).4445 The more real wages respond to negative
shocks the sooner markets will be cleared and the lower adjustment costs in terms of
output and employment losses will be paid. The decrease of relative wages and thus the
reduction of unit labour costs induces a decline in relative prices, which causes a real
42

For further details see Bayoumi and Eichengreen (1994).
A temporary shock is an economic disturbance, which will be reversed within a relatively short time.
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A permanent shock is a lasting disturbance.
45
In case of wage shocks, however, the reduction of wages to their equilibrium level is an essential
adjustment measure.
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lxiii

effective devaluation of the exchange rate. The related increase in price competitiveness
stimulates the foreign demand and thus enhances the capacity usage of domestic factors
of production. As soon as the asymmetric shock is overcome because the cycle has
reversed or structural problems have been settled by other means the initial wage level
can be restored. If wages do not adequately respond to asymmetric shocks, the decline
of the equilibrium demand, production and employment will be larger and the
restoration of the initial level of the economic activity will take longer than in case of
sufficient wage flexibility.
7.6.2

Wage Flexibility as a Disadvantage to the Adjustment

As already described, the downward wage flexibility can be a useful instrument for the
adjustment to shocks during a transitional period in which more permanent solutions
have to be found. Like in the case of overly supportive monetary and fiscal policies, the
necessary fundamental adjustments, however, may be delayed if wages are exceedingly
accommodating. This is especially true if workers respond to asymmetric shocks at the
sector or enterprise level by accepting lower wages compared to the rest of the economy.
This microeconomic wage flexibility has to be distinguished from the macroeconomic
wage flexibility,46 which allows an economy-wide adjustment of wages. If companies
affected by a negative demand shock managed to lower the wages, capital and other
inputs to a level that a decline in sales can be avoided, competitiveness would be
determined primarily by the ability to force down input prices and not by the ability to
introduce innovations. Prices would become fully flexible and the entrepreneurs would
lose their function to take risky decisions, which are rewarded or sentenced by the
market.
In a system of dynamic competition, by contrast, permanent adjustment to the factor
prices prevailing in the market is an essential precondition of structural change and
economic development. If wages are rigid at the microeconomic level, because workers’
mobility between companies and sectors is high, competition in the goods market will
focus on efficiency and innovations. The improvement of products, production and
marketing methods can effectively help to overcome the adverse shocks.47

46
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For classification of wage flexibility see Knöbl (1990).
For further details see Froats (1995).
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7.6.3

Conclusion

In a well-functioning monetary union, the wage flexibility is an important substitute for
the exchange rate flexibility as an adjustment channel. Flexible wages can reduce
production and employment losses caused by country-specific shocks. Like monetary
and fiscal stabilisation policies, the downward flexibility of real wages fulfils above all a
stabilisation function. Its favourable effect on price competitiveness helps to keep the
shock-caused decline in the aggregate demand within limits. Thereby it helps to
withstand the time until the economic disturbance has been overcome permanently by
other adjustment means, which take some time to have an effect. A permanent reduction
of real wages is reasonable only if a lasting adjustment by other mechanisms is not
possible. If such an adjustment was possible, wages responding too easily to asymmetric
shocks could even undermine a more fundamental adjustment. However, this danger is
relatively small in Europe, as most countries have a wage determination system, which
is detrimental to the wage flexibility. As long as real wages are rigid, an adjustment of
real exchange rates in response to country specific shock is not achievable in a monetary
union. Still, this is not a convincing argument against the participation of a country in
the EMU because the existence of real wage rigidity eliminates any permanent
adjustment of real exchange rates outside the EMU as well. Hence, the real wage
rigidity inside a monetary union is not worse than outside.

7.7

Capital Mobility as an absorber of Country-Specific
Shocks

7.7.1

Capital mobility as an Advantage to the Adjustment

Due to the complete liberalisation of capital transactions and the high degree of the
financial market integration in Europe, the capital, unlike labour, is a highly mobile
production factor nowadays. Capital inflows constitute an additional source of finance,
which allows domestic investment to exceed the domestic savings. They can therefore
facilitate the adjustment to nationally differentiated shocks. In the case of a temporary
foreign demand shock, capital imports can finance the external imbalance resulting from
the decline in exports. Such a balance of payments financing allows a more gradual
adjustment to external shocks, which avoids serious consequences of an immediate
response in the form of a sharp contraction of imports.
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Capital flows into countries experiencing a permanent disturbance can contribute to
financing the inevitable structural change and thus accelerate the adjustment process.
The future returns on these investments can be used to service the foreign debt incurred
to finance them. In order to attract enough capital, the investment opportunities of the
countries concerned must offer a rate of return above that prevailing in other countries.
This can be achieved among other things by lower taxes or lower wages. Hence, the
effectiveness of the capital mobility as an adjustment mechanism depends on the
existence of other adjustment instruments, namely the budgetary leeway and wage
flexibility. On the contrary, movements of the private capital may be inversely
correlated with intra-union fiscal transfers for income support, which tend to push the
wages up. In other words, fiscal transfers may lead to a crowding out of private capital
inflows.
High capital mobility should not only facilitate the adjustment to shocks but may also
impede the emergence of policy-induced disturbances. In case of a sufficient capital
mobility, economic policies are more vulnerable to the sanctions of financial markets
because investors are able to turn to the alternative capital users. They can refuse to
finance budget deficits or demand higher interest rates for public debt issues if they
regard the course of fiscal policy as unsustainable. Financial markets can withdraw their
capital from a country that does not respond to emerging economic problems adequately
and in time. Therefore, the financial markets can apply considerable disciplinary
pressure on governments. By refusing credit, by demanding higher interest rates and by
attacking the exchange rate, financial markets may prevent policy-makers from the
policy course that would lead to economic disturbances.
7.7.2

Capital mobility as an Disadvantage to the Adjustment

A high degree of the capital mobility does not necessarily mean that countries hit by an
asymmetric shock can take capital inflows for granted. By contrast, they may be
confronted with massive capital outflows, which turn the adjustment even more difficult
than in the case of a low capital mobility. Financial markets respond to country-specific
shocks by withdrawing the capital if they expect these disturbances to deteriorate the
economic perspectives of the country concerned. While net capital imports provide
additional funds for the financing of stabilisation and restructuring measures, net capital
exports require the domestic saving to exceed the domestic investment. As a
consequence, the decrease of consumption and investment has to exceed the shock-
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induced decline in the national income. This aggravates the adverse effects of the shock
and slows the permanent adjustment measures.
The fact that capital outflows tend to augment the problems of the country-specific
disturbances does not suggest that capital inflows always promote the absorption of
shocks. Like other adjustment instruments, capital movements may reduce the efforts to
find permanent solutions to asymmetric shocks. If inflows of capital are too large and
last too long, consumption will increase exceedingly and the necessary structural
adjustment may be delayed.
Moreover, the capital flows can also contribute to the emergence of shocks. As already
stated, the high capital mobility allows financial markets apply a disciplinary pressure
on governments, which pursue unsound policies and ignore the deterioration of
economic fundamentals. The question is whether deviations from a sound policy course
really trigger severe reactions of the financial markets in order to bring the policy
makers back to the right policy decisions before it is too late. The reality is that the
assessment of economic policies and macroeconomic developments by the markets is
often unreliable and that they do not always warn the governments in time. Hence,
capital mobility does not necessarily always increase the pressure on policy-makers to
stop unsound policies that are most likely to result in country-specific disturbances.
Capital mobility may not only fail to impede the emergence of asymmetric shocks and
to facilitate the adjustment to them, but it may even generate economic disturbances.
For example, an excessive capital inflow can easily lead to an intense appreciation of
the real exchange rate with negative consequences for the net exports, production and
employment. If the monetary authorities of the country concerned rely on an exchangerate-based nominal anchor as the principal anti-inflation instrument, they will try to
maintain a stable nominal exchange rate by intervening in the foreign exchange market.
If they are unable to completely offset the effect of their interventions on monetary
growth, the liquidity of the banking system will increase and thus permit an excessive
expansion of domestic credit. As a consequence, inflation will rise and real exchange
rates will appreciate. The same effect is achieved if monetary authorities allow a
nominal appreciation of the currency. In both cases, the real appreciation constitutes a
negative supply shock, which diminishes the price competitiveness of the country and
leads to a discrimination of the sector of tradable goods with regard to the investment.
The loss of competitiveness and the insufficient investment in the export-oriented
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sectors may cause deterioration in the current account and a decline of the actual and
potential growth because of an insufficient outward orientation of the economy.
7.7.3

Conclusion

Capital mobility allows to spread the adjustment to shocks over a longer period of time
and to accelerate the inevitable fundamental adjustment measures. If the capital is highly
mobile, government policies are more exposed to the sanctions of financial markets and
governments are therefore more prone to pursuing sound policies. However, experience
shows that the capital mobility does not always produce such favourable results.
Excessive capital inflows reduce the incentives for fundamental adjustment measures,
accommodate unsound policies and may even produce negative supply shocks by
pushing the real exchange rate up. Capital outflows aggravate the problem of countryspecific shocks and make their solution more difficult.

7.8

Corporate Flexibility as an Absorber of Country-Specific
Shocks

7.8.1

Corporate Flexibility as an Advantage to the Adjustment

All instruments presented so far provide primarily a short-term solution for the
adjustment to economic disturbances. They are useful to get over the transitional period
between the emergence of a shock and its final disappearance. However, they are, in
general, not able to overcome the shock permanently. A lasting adjustment to permanent
shocks requires a corporate flexibility. If the adjustment capacity of companies is
insufficient, they will stop their activity sooner or later. The decline of output caused by
a shock can be reversed either through cost cutting measures represented by a downward
movement of the supply curve or through the sales promotion activities represented by a
shift of the demand curve to the right. In the first case, the suppression of production
costs improves price competitiveness and thus raises demand. If lower prices for inputs
are neglected, the necessary decrease in costs can be achieved only by an improvement
of the production methods. The modernisation of manufacturing techniques raises
productivity and thus reduces costs. A downward shift of the supply curve can result
from the process of innovation and imitation, while a possible the shift of the demand
curve to the right can result from of the product and market innovation and imitation.
The introduction of new products and the further development of existing products
improve quality, competitiveness and therefore raise the demand. The capturing of new
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markets, the modernisation of sale methods and the adaptation of market strategies also
push the demand. To sum up, the capacity to innovate and imitate new technologies
essentially determines whether a country can permanently overcome an asymmetric
disturbance or not. In fact, the corporate flexibility in this sense ensures that shocks
become the motor of the economic development and not of the economic decline.
7.8.2

Corporate Flexibility as an Disadvantage to the Adjustment

Flexible reactions of companies to negative shocks by means of innovation and
imitation can hardly produce unfavourable effects on the economy as a whole. However,
if the corporate flexibility aims at maximising the short-term profit, it may perhaps miss
the objective of the durable long-term adjustment. The corporate flexibility when
focused only on short-term objectives may therefore not be beneficial to the adjustment
to asymmetric shocks.
7.8.3

Conclusion

Disturbances of the equilibrium between the supply and the demand are a necessary
condition for the economic development. It is the Schumpeterian process of creative
destruction that constitutes the economic progress. Entrepreneurs (management of
companies) who respond to adverse shocks by innovation and imitation in the field of
products, production methods and marketing essentially contribute to this progress. The
capacity to change and innovate thus constitutes one of the main functions of the
management of companies in a dynamic market economy.

7.9

CEECs and their EMU Participation in the Context of
Country-Specific Shocks

When considering the entry of Central and Eastern European Countries into the EMU in
the context of country-specific shocks, the following aspects can be noticed.
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The labour mobility will presumably not be able to serve as a mechanism substituting
for the exchange rates in the EMU containing the CEECs (at least across the present
EMU Eastern frontiers). The EU members (especially Germany and Austria) apply
transition period with mobility restrictions for the East. In fact, the labour mobility – in
order to serve as a means of cushioning shocks – should be symmetric, which cannot be
assumed for the EMU and the CEECs since the welfare in the EMU is higher than in the
CEECs. Thus, labour flows are expected to go primarily westwards. In line with these
ideas, labour mobility cannot – at least in the medium term – be expected to correct for
asymmetric shocks in an enlarged EMU.
The wage flexibility can, under certain preconditions, also serve as an adjustment
mechanism that substitutes for the equilibrating function of the exchange rates. If wages
were rigid in real terms, floating exchange rates could not create any benefits as a
buffer. On the other hand, real wages in Western Europe could in fact be reduced by
inflation but the degree of elasticity is much lower than e.g. in the US. A recent study48
analyses the interrelation between the nominal wages and the unemployment using a
microeconometric method for the country specific wage curve estimates and finds that
the unemployment rates influence nominal wages in the CEECs negatively to a degree
that would be comparable to the EMU. Though the study does not analyse real wage
flexibility,49 it concludes that nominal wage flexibility is comparable in the CEECs and
in the EMU countries. Furthermore, the nominal flexibility automatically implies a real
flexibility. Thus, to assure that the CEECs are not less suitable for the EMU than its
present members, the shock asymmetry in the CEECs should not exceed the one in the
EMU countries.
Another instrument for the shocks adjustment in order to prevent or at least reduce the
macroeconomic costs is a system of fiscal transfers. It is emphasised that Europe lacks a
fiscal system that would be comparable to the US one and states that asymmetries
comparable to the US ones will not be manageable with the EU budget.50 Therefore, it
can be assumed that the EU capability of the asymmetric shocks adjustment is much less
developed than the one of the US. Nevertheless, European countries should be able to
48

IMF (2000, pp. 160-161).
A regression directly assessing real wages can be found in IMF (2000, pp. 160-161). Indeed, it analyses
the other direction, i.e. the influence of real wages on the labour demand. Still, the results point to a
similar functioning of labour markets in EMU and CEECs (IMF, 2000, p. 161).
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Concerning the EU budget, there exists an own resources ceiling of 1.27% of the Community GNP.
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manage dampening a similar shock fraction as the US federal states by the automatic
stabilisers. But the Stability and Growth Pact restricts this option and may make the
introduction of further transfer systems necessary.
When assessing the capital mobility as an adjustment mechanism to asymmetric shocks,
it has to be mentioned that the period of the CEECs participation in the ERM II will
probably be a time of high vulnerability to financial instability. Considering a fixed but
adjustable regime, the limited exchange rate flexibility together with a full capital
mobility51 can result in large capital inflows emerging in the CEECs that could produce
an important financial crisis. In this context, as Begg et al. (2003) point out, the
dangerous combination of high capital mobility and an intermediate exchange rate peg
could be avoided if the CEECs unilaterally adopted the euro without becoming full
members of the euro area, but Maastricht treaty avoids this possibility.52 However,
Eichengreen and Ghironi (2001) add that if CEECs continue to internationalise their
banking systems and efficient monitoring mechanisms are implemented, the danger of
such problems should be reduced considerably.
As was already stated, the fixed exchange rates in the EMU can provide a clear anchor
for modernisation requirements, promote innovation and change and may thus
contribute significantly to the avoidance or overcoming of the structural shocks. In
general, the CEECs participation in EMU shall consolidate the long-term oriented
economic policies and thus support the corporate flexibility in the CEECs.

7.10 Conclusion
The fact that monetary policy is unable to respond to country-specific disturbances in
the EMU does not necessarily mean that countries which are exposed to asymmetric
shocks should not enter the common currency area. After the entrance into the EMU,
some nationally differentiated shocks53 may become less probable as a result of
monetary integration and the relevance of nationally independent monetary policies can
decrease. The EMU membership also brings the expansion of trade relations among the
EMU members, which can help to dampen the nationally differentiated business cycles.
51

Membership in the EU implies that remaining controls to the free flow of capital (including those which
belong to short-term capital inflows) have to be abolished.
52
The European institutions, including the ECB, oppose the unilateral euroisation because the Maastricht
convergence criteria would be avoided and thus the EU Treaties breached. Euroisation would contravene
the principle of equal treatment.
53
E.g. economic disturbances caused by the nominal exchange rate movements and interest rises caused
by speculative attacks on national currencies, etc.
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Higher trade, on the other hand, leads to the increased competition and therefore to a
greater specialisation, which might induce the country-specific sectoral shocks.
However, their net effect is not likely to be very significant. On the whole, the frequency
and intensity of asymmetric shocks, especially those of domestic origin, should decline
with the participation in the EMU.
Despite the smaller extent of the country-specific shocks, there are needed adjustment
mechanisms, other than national flexible exchange rates, in the EMU. Possible
cushioning channels may be the fiscal policy measures, the intra-union fiscal transfers,
the labour mobility or the wage flexibility. If the flexibility of labour markets is low, if
an appropriate intra-union fiscal compensation mechanism does not exist, and if the
leeway of national monetary and fiscal policies is insufficient, the capital mobility and
corporate flexibility can support the adjustment to asymmetric shocks emerging in a
monetary union. Thanks to the complete liberalisation of capital transactions and the
high degree of financial market integration in Europe, capital, unlike labour, is a highly
mobile production factor nowadays. However, the capital mobility does not always help
the adjustment of country-specific shocks. Massive capital outflows in response to a
country-specific shock may aggravate the economic situation of the country concerned
and make the adjustment to the disturbance even more difficult than in the case of low
capital mobility.
All the above mentioned instruments and mechanisms can be useful especially to bridge
the transition period between the emergence of a shock and its final disappearance. Still,
there exist some doubts whether they are suited to overcome a shock lastingly. It was
argued that long-term solutions for permanent shocks must be found primarily by the
entrepreneurs.
Concerning the adjustment mechanisms to the country-specific shocks in the CEECs
after the EMU entry, the labour mobility will not be sufficient due to the labour mobility
restrictions, the wages cannot be expected to be fully flexible neither and fiscal transfers
would need more political support than they actually have. We can conclude that their
functioning shall be probably insufficient but the peculiarities of the transition
economies make these ex ante considerations difficult.
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8 Conclusion
This study assessed the issue of the EMU enlargement towards Central and Eastern
Europe from the perspective of the shock asymmetry as one of the main OCA criteria.
First, we took a brief look at the Maastricht criteria as a set of requirements to be
fulfilled by the applicants in order to qualify for the EMU entry. The degree to which the
new EU members met the Maastricht criteria in the year 2003 is described. It appears
that the excessive budget deficits together with the ERM II participation shall be the
main obstacles to the EMU enlargement. The limited exchange rate flexibility in the
context of full capital mobility can bring about high capital inflows to CEECs and that
can easily produce a significant crisis. However, with internalisation of the banking
systems and implementation of monitoring mechanisms, this problem can be reduced
considerably. Therefore, the fulfilment of the Maastricht criteria is mainly a question of
time and political will.
Still, meeting the Maastricht convergence criteria, in itself, cannot eliminate problems
connected with the EMU participation. The potential costs and benefits of the EMU
membership are generally analysed. The main cost factor of joining the EMU is the loss
of monetary policy instruments at a national level (e.g. the exchange rate) as a
stabilisation mechanism against macroeconomic disturbances that only impact one
country of the area or impact the countries in different manners. These macroeconomic
disturbances, the so-called “asymmetric shocks”, are one of the main criteria of the
Optimum Currency Area (OCA) theory.
The Optimum Currency Area (OCA) theory serves as a general framework for the
assessment of the country’s suitability for the monetary union membership, most
recently especially the EMU membership. Our study offered a comprehensive review of
the main OCA features and some of the most important papers concerning the empirical
application of the OCA theory on the Western Europe and the CEECs. These papers use
different assessment perspectives, i.e. the OCA criteria (correlation of business cycles,
asymmetric shocks, labour mobility, product diversification, etc.). However, as Horvath
(2003, p. 30) comments: “The criteria suggested in the OCA literature give no clear-cut
guidance for choosing an exchange rate regime as the theoretical considerations
stemming from OCA theory are not easily translated into practical procedures.”
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The summarisation of the empirical studies is even more difficult as the results of the
studies concerning the same area are rarely unambiguous. The main reason of divergent
results might be the different methodology used in these studies, differences in the
length of the sample period, diverse sample of analysed countries, etc. Implicitly, it
might happen that while some authors recommend the country’s entry into the monetary
union other authors do not. These contradictions do not appear only among particular
approaches but also among empirical studies that use the same method.
We constructed our own structural VAR model, in which we estimated the demand and
supply shocks emerging in the four new EU countries: the Czech Republic, Slovakia,
Hungary and Poland and in the benchmarks: Germany, the EU and the EMU. Then the
correlation coefficients of the demand and supply shocks between the CEECs and the
benchmarks were calculated. Results show the degree of shock asymmetry between our
sample of CEECs and the benchmarks. The Czech Republic is the most correlated with
the EU, Slovakia with Germany and Hungary together with Poland seem to be
correlated with the EMU. The comparison of our results with results of other authors
reveals similar tendencies in the case of the Czech Republic, Hungary and Poland while
the comparison of Slovakia gives opposing outcome. Distinct findings of the given
studies can be caused by the use of different numbers of lags or by different lengths of
the sample period or by the data contamination. When commenting on the results, the
main deficiency of the structural VAR method has to be mentioned, which is the
insufficient length of the data series. This fault could be avoided as the CEECs started
their transformation to the market economies only in 1990s.
In general, the estimated correlation coefficients of supply and demand shocks in the
VAR studies dealing with the CEECs and EU benchmarks were not high enough (not
exceeding the level of 0.5 at the most) to give a complete proof of the synchronisation
of the supply and demand shocks. However, the question is whether they are low
enough to indicate that most shocks in the CEECs have been asymmetric with the
European benchmark. This question needs further research.
However, even if the Central and Eastern European countries were currently exposed to
asymmetric shocks, it has to be emphasised that this fact should not exclude them
entirely from the EMU entry. As the asymmetric shocks could not be dealt by a common
monetary policy, alternative adjustment mechanisms would be needed to achieve
macroeconomic stabilisation. An entry into the monetary union could also result in
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smaller likelihood of the nationally differentiated shocks and the relevance of nationally
independent monetary policies could thus decrease.
But more importantly, the currency area analyses identified main adjustment
mechanisms alternative to the exchange rate in the EMU. The national fiscal policy or
fiscal transfers across the EMU members could help to absorb shocks and the same
could do the market clearing mechanisms, i.e. the labour market flexibility, capital
mobility and corporate flexibility. However, as this study showed, all these adjustment
mechanisms may, except for facilitating the adjustment to asymmetric shocks, also have
detrimental effects on the adjustment process or even foster emergence of asymmetric
shocks. Concerning the adjustment mechanisms in the CEECs after the EMU entry, we
have already stated that their functioning would be probably insufficient but the
peculiarities of the transition-economies make these ex-ante considerations difficult.
Still, we shall remember that according to Lucas (1976) critique, the changes in
economic policy could lead to changes in economic structure, which complicates the ex
ante analysis based on ex post data. In addition, Frankel and Rose (1996) claimed that
the OCA criteria may be endogenous. According to these authors, a monetary union
leads to more trade and this increases the degree of the shock symmetry. Therefore, once
the monetary union is established, the single monetary policy shall be applied, which
shall increase the degree of integration among the participating countries. Then, the ex
post evaluation of the EMU enlargement process shall show better results than the ex
ante.
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Annex 1
Overview of the exchange rate arrangements in the CEECs EU member states
Country
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Slovakia
Slovenia

Exchange Rate Arrangement
managed floating
ERM II participant at the parity of 5.6466 EEK/EUR ±15% (since 6/28/04)
peg to the euro at 282.36 HUF/EUR ±15% fluctuation band
peg to the SDR basket at 0.7997 LVL/SDR ±1%
ERM II participant at the parity of 3.4528 LTL/EUR ±15% (since 6/28/04)
floating (interventions can be used)
managed floating
ERM II participant at the parity of 239.64 SIT/EUR ±15% (since 6/28/04)

Source: Internet pages of the central banks
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Annex 2
Czech Republic
Demand shocks

value of shocks
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
1995

1996

1997

1998

1999

2000

2001

EMU

Germany

2002

2003

2002

2003

period
Czech republic

EU

Supply shocks

value of shocks
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
1995

1996

1997

1998

1999

2000

2001

EMU

Germany

period
Czech republic

EU

77

Czech republic (94:2, 2003:3)
Period
D residuals S residuals
30.6.1994
--------30.9.1994
--------31.12.1994
--------31.3.1995
0.3650
-0.4592

yt
0.0113
0.0136
0.0203
0.0144

pt
0.0214
0.0210
0.0259
0.0325

EU (94:2, 2003:3)
EMU (94:2, 2003:3)
Germany (94:2, 2003:3)
Period
D residuals S residuals D residuals S residuals D residuals S residuals
30.6.1994
------------------------30.9.1994
------------------------31.12.1994
------------------------31.3.1995
-0.2767
-0.7872
-1.1295
-0.6666
0.2273
-0.1672

78

30.6.1995
30.9.1995
31.12.1995
31.3.1996
30.6.1996
30.9.1996
31.12.1996
31.3.1997
30.6.1997
30.9.1997
31.12.1997
31.3.1998
30.6.1998
30.9.1998
31.12.1998
31.3.1999
30.6.1999
30.9.1999
31.12.1999
31.3.2000
30.6.2000
30.9.2000
31.12.2000
31.3.2001
30.6.2001
30.9.2001
31.12.2001
31.3.2002
30.6.2002
30.9.2002
31.12.2002
31.3.2003
30.6.2003
30.9.2003

cor. coef.
EU
EMU
Germany

-0.1554
0.7101
-0.1170
0.5648
0.5304
0.2550
-1.3395
-0.0393
-0.1579
-0.2259
1.1572
-0.0217
0.1111
-0.4383
-0.0390
-0.0592
0.3883
-0.5547
0.1685
0.0446
0.0978
0.0220
-0.1401
0.6060
-0.4001
-0.3088
0.0310
-1.0714
-0.1852
0.2706
-0.1785
-0.1834
0.2277
0.0653

0.9197
-0.0176
1.0887
0.2748
0.7117
0.1572
-2.5113
-0.5843
-0.8355
-1.5099
-0.4041
0.1352
-0.3142
0.1032
0.8303
-0.5330
1.8104
1.9412
-1.3540
0.9549
-1.0537
-0.0065
0.5013
-1.7803
0.4809
0.2914
0.1661
1.5898
-0.3830
-0.6182
1.0840
0.5312
-0.9527
-0.2548

Czech republic
D residuals
0.4449 (2.7059)
-0.0829 (-0.4701)
0.0546 (0.3093)

0.0128
0.0129
0.0098
0.0117
0.0123
0.0106
-0.0043
-0.0038
-0.0054
-0.0096
-0.0007
-0.0011
-0.0014
-0.0026
-0.0012
-0.0027
0.0055
0.0090
0.0051
0.0097
0.0078
0.0079
0.0109
0.0069
0.0064
0.0068
0.0051
0.0048
0.0034
0.0027
0.0073
0.0090
0.0070
0.0074

0.0174
0.0240
0.0196
0.0192
0.0235
0.0230
0.0198
0.0097
0.0227
0.0230
0.0282
0.0346
0.0242
0.0161
0.0076
0.0083
0.0015
-0.0007
0.0015
-0.0045
0.0097
0.0081
0.0103
0.0238
0.0155
0.0153
0.0144
0.0000
0.0007
0.0047
0.0034
0.0067
0.0107
0.0112

S residuals
0.2031 (1.1652)
0.0568 (0.3217)
0.0331 (0.1878)

30.6.1995
30.9.1995
31.12.1995
31.3.1996
30.6.1996
30.9.1996
31.12.1996
31.3.1997
30.6.1997
30.9.1997
31.12.1997
31.3.1998
30.6.1998
30.9.1998
31.12.1998
31.3.1999
30.6.1999
30.9.1999
31.12.1999
31.3.2000
30.6.2000
30.9.2000
31.12.2000
31.3.2001
30.6.2001
30.9.2001
31.12.2001
31.3.2002
30.6.2002
30.9.2002
31.12.2002
31.3.2003
30.6.2003
30.9.2003

0.4335
0.6855
-0.6675
0.1926
0.8725
0.7266
2.2531
1.3941
0.0313
0.3188
-0.2945
-0.4213
1.3170
-0.3028
-0.4840
0.3874
0.6689
1.9618
0.0930
-0.4773
0.2420
-0.9522
0.3605
0.4815
-0.1024
-0.1228
-0.5827
-0.0600
-0.1383
0.1562
-0.7689
-0.2184
0.4673
-0.5795
0.2751
-1.1691
-0.5730
0.8386
-0.0642
-0.4427
-0.1093
-1.0291
-1.4463
1.3339
-0.1115
-0.5424
0.3035
-0.2859
-0.2694
-0.1741
0.6308
0.9303
-1.0438
0.4019
0.5808
-0.6698
-1.5625
-0.5043
0.2468
0.3556
0.1502
1.2893
0.3353
-0.6566
0.1545
0.1410
0.4657
-0.2029
0.4336
0.0594
-0.0121
0.5159
-0.8748
-0.5348
-0.5787
-0.0136
-1.7143
-0.6201
1.0011
0.1845
-0.0269
-0.0379
1.5511
0.2532
-0.3302
0.2642
-1.2397
-0.5165
0.7815
0.2300
0.0185
-1.3156
-0.8559
0.8023
-0.0881
0.4152
0.2299
0.7195
0.1598
-0.3470
0.0520
-0.5821
0.2240
-0.0291
0.1657
-0.2603
0.4078
0.1828
-0.5609
-0.3894
-0.1210
-0.5132
-0.2945
0.1938
-0.2887
2.0638
-2.0681
-1.6255
0.0529
0.8855
-0.2437
1.0782
2.0686
-0.3362
0.1452
-0.2643
-0.1970
-0.2059
-0.7616
-0.7794
-0.1303
1.1248
1.8080
-0.0616
0.8477
0.3449
0.6306
0.5113
0.3034
0.2532
-0.2791
-0.9857
-0.6437
-0.2279
0.2028
0.1636
0.9179
-0.3532
-0.3527
-0.4927
-0.2418
0.9697
0.3321
-0.7210
-0.5461
-0.3223
0.7818
-0.5333
-0.7441
0.0122
-0.2785
1.1387
-1.6209
-0.5333
-0.5592
0.1135
0.3884
-0.5873
0.7779
0.2644
... first differences of logarithmic GDP (measured in constant prices)
yt
... first differences of logarithmic prices (measured as GDP deflator)
pt
D residuals ... estimated demand shocks
S residuals ... estimated supply shocks
... correlation coefficient between the Czech republic and the benchmarks
cor. coef.
... value of corresponding U statistic is stated in parenthesis
(...)
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-0.8762
0.3293
-0.1742
1.5240
-2.2243
-0.0598
0.8425
0.6565
-1.1394
-0.3755
0.1563
-1.0868
1.7052
0.2530
-0.6269
-1.0541
0.9897
-1.4433
-2.1489
-0.7755
-1.0811
0.5075
0.7311
-0.0430
0.6887
0.1061
1.8031
0.4607
0.0031
-0.5159
0.3104
1.4733
0.5256
0.7261

Hungary
Demand shocks

value of shocks
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
1996

1997

1998

1999

Hungary

2000

period
EU

EMU

2001

2002

2003

2002

2003

Germany

Supply shocks

value of shocks
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
-4.0
1996

1997

1998

1999

2000

2001

period
Hungary

EU

80

EMU

Germany

Hungary (95:2, 2003:3)
Period
D residuals S residuals
30.6.1995
--------30.9.1995
--------31.12.1995
--------31.3.1996
2.1689
0.6291
30.6.1996
-0.8185
-2.6660
30.9.1996
-1.1494
-1.0505
31.12.1996
0.2602
0.4999
31.3.1997
0.7628
0.2877
30.6.1997
0.8416
1.0146
30.9.1997
1.0075
0.2772
31.12.1997
0.4101
0.0585
31.3.1998
0.7358
0.5511
30.6.1998
0.2958
1.3928
30.9.1998
-0.1346
0.4681
31.12.1998
-0.1425
-1.0954
31.3.1999
-1.3717
-0.5426
30.6.1999
0.6935
0.3055
30.9.1999
-0.6188
1.5842
31.12.1999
0.5654
0.8886
31.3.2000
-0.2754
0.5303
30.6.2000
1.2767
-0.1453
30.9.2000
1.4791
-0.4046
31.12.2000
-0.4055
1.1015
31.3.2001
-1.4505
0.0946
30.6.2001
-0.8730
-0.4229
30.9.2001
0.9552
-0.7348
31.12.2001
0.1136
-0.3233
31.3.2002
-0.5711
-0.3055
30.6.2002
-1.0556
-0.0457
30.9.2002
-0.8847
0.2585
31.12.2002
-0.9704
-0.2025
31.3.2003
1.4861
-2.9389
30.6.2003
-1.6190
1.0981
30.9.2003
-0.7118
-0.1622

cor. coef.
EU
EMU
Germany

Hungary
D residuals
-0.2735 (-1.4850)
0.2630 (1.44650)
-0.1830 (-0.9793)

yt
-0.0102
0.0002
-0.0081
0.0244
-0.0094
0.0015
0.0129
0.0188
0.0141
0.0094
0.0084
0.0125
0.0182
0.0129
0.0012
0.0005
0.0181
0.0203
0.0169
0.0092
0.0096
0.0085
0.0132
0.0104
0.0084
0.0058
0.0073
0.0089
0.0091
0.0110
0.0088
-0.0024
0.0067
0.0149

pt
0.0293
0.0437
0.0334
0.0824
0.0374
0.0352
0.0346
0.0644
0.0367
0.0304
0.0365
0.0303
0.0217
0.0272
0.0283
-0.0047
0.0390
0.0204
0.0228
0.0135
0.0313
0.0395
0.0038
0.0094
0.0306
0.0296
0.0193
0.0251
0.0190
0.0127
0.0171
0.0671
-0.0198
0.0188

S residuals
-0.0497 (-0.2633)
0.2636 (1.4285)
0.0007 (0.0039)

EU (95:2, 2003:3)
EMU (95:2, 2003:3)
Germany (95:2, 2003:3)
Period
D residuals S residuals D residuals S residuals D residuals S residuals
30.6.1995
------------------------30.9.1995
------------------------31.12.1995
------------------------31.3.1996
0.3669
0.6145
1.9560
-0.0165
-0.4612
1.2049
30.6.1996
0.2102
-0.8814
0.4564
0.4345
-0.0478
-2.0721
30.9.1996
-0.1833
-0.7479
-0.1001
-0.1689
0.0360
0.0966
31.12.1996
-0.7073
-0.2544
0.2405
-0.5157
0.2926
0.8267
31.3.1997
-1.1126
-0.6531
0.8935
-0.1162
-0.3920
0.4185
30.6.1997
-0.0671
-0.9450
-1.3285
1.3789
-0.0720
-1.1570
30.9.1997
-0.4482
0.4078
-0.4000
-0.2712
-0.1924
-0.3219
31.12.1997
0.7021
1.1442
-1.1006
0.4513
0.5650
0.3349
31.3.1998
-0.7104
-1.5057
-0.4514
0.2138
0.7234
-0.9847
30.6.1998
0.2230
1.3292
0.3017
-0.7180
0.3372
1.5369
30.9.1998
0.2398
0.7793
-0.0959
0.4110
0.3279
0.1218
31.12.1998
-0.0228
0.5483
-0.8191
-0.5308
-0.5039
-0.8026
31.3.1999
-0.1101
-1.7655
-0.5713
1.0444
0.2531
-0.9351
30.6.1999
-0.0147
-0.0965
1.8702
-0.0404
-0.4599
0.9179
30.9.1999
0.2560
-1.1522
-0.3911
0.6638
0.2723
-1.3521
31.12.1999
-0.0208
-1.3428
-1.0057
0.8863
0.2416
-2.0353
31.3.2000
0.4876
0.3947
0.6960
0.0560
-0.3343
-0.8193
30.6.2000
0.0640
-0.4481
0.2919
-0.1640
0.2803
-0.9741
30.9.2000
-0.2078
0.4813
-0.0364
-0.4929
-0.5330
0.3992
31.12.2000
-0.1082
-0.4285
-0.3021
0.2628
-0.5665
0.5815
31.3.2001
1.9284
-1.9058
-1.5027
0.0810
0.9693
0.2528
30.6.2001
-0.1762
1.1680
2.0558
-0.4703
0.2085
0.6954
30.9.2001
-0.2933
-0.2959
0.0253
-0.8796
-0.7571
-0.2968
31.12.2001
0.0298
1.3841
1.8058
-0.1379
0.9866
1.9222
31.3.2002
0.3783
0.8302
0.7129
0.2240
0.3274
0.5478
30.6.2002
-0.3979
-1.1594
-0.5642
-0.2776
0.3998
-0.1256
30.9.2002
0.2185
0.9194
-0.5934
-0.2110
-0.0770
-0.7392
31.12.2002
-0.1460
1.1113
0.4291
-0.7744
-0.6780
0.1719
31.3.2003
-0.2839
0.8160
-0.4480
-0.7556
-0.3465
1.4342
30.6.2003
-0.2083
1.2188
-1.6885
-0.3381
-0.8557
0.3623
30.9.2003
0.1144
0.4351
-0.3363
0.7715
0.0562
0.7903
yt
pt
D residuals
S residuals
cor. coef.
(...)

... first differences of logarithmic GDP (measured in constant prices)
... first differences of logarithmic prices (measured as GDP deflator)
... estimated demand shocks
... estimated supply shocks
... correlation coefficient between Hungary and the benchmarks
... value of corresponding U statistic is stated in parenthesis
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Poland
Demand shocks

value of shocks
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
1996

1997

1998

1999

2000

2001

2002

2001

2002

period
Poland

EU

EMU

Germany

Supply shocks

value of shocks
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
1996

1997

1998

1999

2000

period
Poland

EU

EMU

82

Germany

Poland (95:2, 2002:2)
Period
D residuals S residuals
30.6.1995
--------30.9.1995
--------31.12.1995
--------31.3.1996
2.2257
1.9438
30.6.1996
1.0331
0.7440
30.9.1996
-1.0316
-0.3183
31.12.1996
-1.1128
-1.3613
31.3.1997
0.9983
0.6551
30.6.1997
-0.6898
1.5265
30.9.1997
0.4928
-0.9347
31.12.1997
-0.3085
0.9568
31.3.1998
-0.2090
0.9464
30.6.1998
0.1710
-1.4924
30.9.1998
1.1576
0.2332
31.12.1998
1.5820
-0.2122
31.3.1999
-0.9101
-0.2124
30.6.1999
-1.6586
0.6466
30.9.1999
-1.9445
0.2086
31.12.1999
-0.0520
-0.8391
31.3.2000
-0.3423
-0.2384
30.6.2000
-0.1344
1.2008
30.9.2000
0.4726
-0.7360
31.12.2000
0.0596
0.8134
31.3.2001
0.2396
-1.0640
30.6.2001
0.5356
-1.2560
30.9.2001
-0.0070
0.2619
31.12.2001
-0.3360
-0.6896
31.3.2002
-0.2241
-0.1567
30.6.2002
-0.0072
-0.6260

cor. coef.
EU
EMU
Germany

Poland
D residuals
0.0250 (0.1197)
0.1022 (0.4918)
-0.1358 (-0.6552)

yt
-0.0029
0.0021
0.0126
0.0222
0.0162
0.0176
0.0192
0.0148
0.0200
0.0099
0.0166
0.0180
0.0076
0.0046
-0.0013
0.0063
0.0196
0.0231
0.0104
0.0052
0.0106
0.0035
0.0079
0.0013
-0.0034
0.0018
0.0020
0.0049
0.0013

pt
0.0258
0.0562
-0.0291
0.1167
0.0269
0.0324
0.0168
0.0553
0.0211
0.0330
0.0297
0.0308
0.0216
0.0325
0.0183
-0.0015
0.0193
0.0198
0.0292
0.0025
0.0215
0.0133
0.0242
0.0032
0.0108
0.0030
0.0025
0.0149
0.0042

S residuals
-0.0941 (-0.4529)
0.4250 (2.1760)
-0.2801 (-1.3804)

EU (95:2, 2002:2)
EMU (95:2, 2002:2)
Germany (95:2, 2002:2)
Period
D residuals S residuals D residuals S residuals D residuals S residuals
30.6.1995
------------------------30.9.1995
------------------------31.12.1995
------------------------31.3.1996
0.3465
1.0441
1.6815
-0.0548
-0.9303
0.3804
30.6.1996
0.1838
-0.3028
0.4742
0.3699
0.7068
-1.6353
30.9.1996
-0.1694
-0.3917
0.0219
-0.2627
-0.4597
0.4998
31.12.1996
-0.6745
0.1289
0.0115
-0.6426
-0.1677
0.6750
31.3.1997
-1.1108
-0.3099
0.8420
-0.1707
-0.5144
0.0194
30.6.1997
-0.0851
-0.5800
-1.4274
1.2403
0.2668
-0.7783
30.9.1997
-0.4496
0.6311
-0.5317
-0.2627
-0.1097
-0.4146
31.12.1997
0.6752
1.2621
-1.2237
0.3415
-0.0224
0.8384
31.3.1998
-0.7594
-1.6341
-0.3357
0.2353
1.2799
-0.4184
30.6.1998
0.2379
1.3213
0.2159
-0.7426
-0.2293
1.1033
30.9.1998
0.1906
0.9447
-0.2666
0.3353
0.3859
-0.0220
31.12.1998
-0.0802
0.7874
-1.0444
-0.6203
-0.0719
-0.9781
31.3.1999
-0.1431
-1.3797
-1.3896
0.9473
0.5138
-0.5647
30.6.1999
0.0166
0.0672
1.8527
0.1741
-0.9086
0.2925
30.9.1999
0.2625
-0.9456
-0.1959
0.5903
0.5544
-0.5114
31.12.1999
-0.0039
-1.5050
-0.9451
0.8630
1.5232
-1.6482
31.3.2000
0.5208
0.2860
1.0067
0.1672
0.3807
-1.1087
30.6.2000
0.0494
-0.6547
1.0647
-0.1579
0.7119
-0.4433
30.9.2000
-0.2130
0.3953
0.1280
-0.6008
-0.7574
0.1116
31.12.2000
-0.1376
-0.2644
-0.4569
0.1604
-1.2477
0.5445
31.3.2001
1.8917
-1.9338
-1.6279
-0.0408
0.1700
1.2225
30.6.2001
-0.1204
0.9799
1.3736
-0.4087
-0.2786
0.6495
30.9.2001
-0.2824
-0.2906
0.0766
-0.9923
-0.3751
-0.8400
31.12.2001
0.0008
1.3353
1.0902
-0.2153
-0.3478
2.0396
31.3.2002
0.3001
1.6035
0.3340
0.1699
-0.2697
0.5782
30.6.2002
-0.4467
-0.5944
-0.7286
-0.4223
0.1968
0.4085
... first differences of logarithmic GDP (measured in constant prices)
... first differences of logarithmic prices (measured as GDP deflator)
... estimated demand shocks
... estimated supply shocks
... correlation coefficient between Poland and the benchmarks
... value of corresponding U statistic is stated in parenthesis

yt
pt
D residuals
S residuals
cor. coef.
(...)
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Slovakia
Demand shocks

value of shocks
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
1995

1996

1997

1998

1999

2000

2001

2002

2003

2002

2003

period
Slovakia

EU

EMU

Germany

Supply shocks

value of shocks
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
-4.0
1995

1996

1997

1998

1999

2000

2001

period
Slovakia

EU

EMU

84

Germany

Slovakia (94:2, 2003:3)
Period
D residuals S residuals
30.6.1994
--------30.9.1994
--------31.12.1994
--------31.3.1995
2.7682
0.3476
30.6.1995
0.0293
0.6335
30.9.1995
0.5139
0.7860
31.12.1995
-0.5310
0.6479
31.3.1996
-2.5095
0.6544
30.6.1996
1.9937
0.1263
30.9.1996
0.8935
0.2383
31.12.1996
0.2024
1.9219
31.3.1997
-0.3625
-0.7251
30.6.1997
0.5029
-0.4944
30.9.1997
0.3724
0.8739
31.12.1997
-0.0897
0.0736
31.3.1998
-1.2709
1.4441
30.6.1998
0.8249
-0.7370
30.9.1998
0.3069
0.1699
31.12.1998
-0.2461
-3.7018
31.3.1999
0.0365
0.0022
30.6.1999
0.0956
0.7629
30.9.1999
-0.1564
-1.1400
31.12.1999
0.3174
-1.2465
31.3.2000
1.5332
-0.5076
30.6.2000
-0.1759
0.5019
30.9.2000
0.4293
-0.5756
31.12.2000
-0.2320
-1.3247
31.3.2001
-0.2335
0.6413
30.6.2001
-0.6922
0.2434
30.9.2001
-1.4164
0.0276
31.12.2001
0.3798
0.1191
31.3.2002
-0.7062
-0.1508
30.6.2002
-0.4390
0.1395
30.9.2002
-0.9176
0.1336
31.12.2002
0.2829
1.3798
31.3.2003
-0.4302
-1.0944
30.6.2003
-1.0320
-0.5069
30.9.2003
-0.0417
0.3364

cor. coef.
EU
EMU
Germany

Slovakia
D residuals
0.0442 (0.2500)
-0.1225 (-0.6963)
0.2195 (1.2620)

EU (94:2, 2003:3)
yt
-0.0076
0.0254
0.0158
0.0109
0.0158
0.0131
0.0188
0.0129
0.0130
0.0137
0.0230
-0.0008
0.0091
0.0210
0.0053
0.0252
-0.0018
0.0170
-0.0307
0.0216
0.0134
-0.0057
0.0025
0.0062
0.0149
0.0000
0.0005
0.0181
0.0096
0.0090
0.0121
0.0081
0.0100
0.0117
0.0225
-0.0042
0.0075
0.0151

pt
0.0118
0.0143
0.0223
0.0524
0.0098
0.0160
-0.0010
-0.0161
0.0370
0.0273
0.0224
0.0040
0.0140
0.0145
0.0195
-0.0017
0.0222
0.0166
0.0112
0.0124
0.0171
0.0237
0.0135
0.0312
0.0148
0.0216
0.0073
0.0098
0.0087
0.0010
0.0177
0.0079
0.0118
0.0023
0.0201
0.0107
0.0018
0.0099

S residuals
-0.0093 (-0.0526)
-0.0444 (-0.2511)
0.1135 (0.6449)

EMU (94:2, 2003:3)

Germany (94:2, 2003:3)

Period
D residuals S residuals D residuals S residuals D residuals S residuals
30.6.1994
------------------------30.9.1994
------------------------31.12.1994
------------------------31.3.1995
-0.2767
-0.7872
-1.1295
-0.6666
0.2273
-0.1672
30.6.1995
0.4335
0.6855
-0.6675
0.1926
0.8725
-0.8762
30.9.1995
0.7266
2.2531
1.3941
0.0313
0.3188
0.3293
31.12.1995
-0.2945
-0.4213
1.3170
-0.3028
-0.4840
-0.1742
31.3.1996
0.3874
0.6689
1.9618
0.0930
-0.4773
1.5240
30.6.1996
0.2420
-0.9522
0.3605
0.4815
-0.1024
-2.2243
30.9.1996
-0.1228
-0.5827
-0.0600
-0.1383
0.1562
-0.0598
31.12.1996
-0.7689
-0.2184
0.4673
-0.5795
0.2751
0.8425
31.3.1997
-1.1691
-0.5730
0.8386
-0.0642
-0.4427
0.6565
30.6.1997
-0.1093
-1.0291
-1.4463
1.3339
-0.1115
-1.1394
30.9.1997
-0.5424
0.3035
-0.2859
-0.2694
-0.1741
-0.3755
31.12.1997
0.6308
0.9303
-1.0438
0.4019
0.5808
0.1563
31.3.1998
-0.6698
-1.5625
-0.5043
0.2468
0.3556
-1.0868
30.6.1998
0.1502
1.2893
0.3353
-0.6566
0.1545
1.7052
30.9.1998
0.1410
0.4657
-0.2029
0.4336
0.0594
0.2530
31.12.1998
-0.0121
0.5159
-0.8748
-0.5348
-0.5787
-0.6269
31.3.1999
-0.0136
-1.7143
-0.6201
1.0011
0.1845
-1.0541
30.6.1999
-0.0269
-0.0379
1.5511
0.2532
-0.3302
0.9897
30.9.1999
0.2642
-1.2397
-0.5165
0.7815
0.2300
-1.4433
31.12.1999
0.0185
-1.3156
-0.8559
0.8023
-0.0881
-2.1489
31.3.2000
0.4152
0.2299
0.7195
0.1598
-0.3470
-0.7755
30.6.2000
0.0520
-0.5821
0.2240
-0.0291
0.1657
-1.0811
30.9.2000
-0.2603
0.4078
0.1828
-0.5609
-0.3894
0.5075
31.12.2000
-0.1210
-0.5132
-0.2945
0.1938
-0.2887
0.7311
31.3.2001
2.0638
-2.0681
-1.6255
0.0529
0.8855
-0.0430
30.6.2001
-0.2437
1.0782
2.0686
-0.3362
0.1452
0.6887
30.9.2001
-0.2643
-0.1970
-0.2059
-0.7616
-0.7794
0.1061
31.12.2001
-0.1303
1.1248
1.8080
-0.0616
0.8477
1.8031
31.3.2002
0.3449
0.6306
0.5113
0.3034
0.2532
0.4607
30.6.2002
-0.2791
-0.9857
-0.6437
-0.2279
0.2028
0.0031
30.9.2002
0.1636
0.9179
-0.3532
-0.3527
-0.4927
-0.5159
31.12.2002
-0.2418
0.9697
0.3321
-0.7210
-0.5461
0.3104
31.3.2003
-0.3223
0.7818
-0.5333
-0.7441
0.0122
1.4733
30.6.2003
-0.2785
1.1387
-1.6209
-0.5333
-0.5592
0.5256
30.9.2003
0.1135
0.3884
-0.5873
0.7779
0.2644
0.7261
... first differences of logarithmic GDP (measured in constant prices)
yt
... first differences of logarithmic prices (measured as GDP deflator)
pt
D residuals ... estimated demand shocks
S residuals ... estimated supply shocks
... correlation coefficient betweenSlovakia and the benchmarks
cor. coef.
... value of corresponding U statistic is stated in parenthesis
(...)
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