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Sources of Real Exchange Rate Fluctuations
in New EU Member States®

Rajmund MIRDALA*

Abstract

Fixed versus flexible exchange rate dilemma has become a subject of rigor-
ous academic discussions for decades. Advantages of exchange rates flexibility
contrasted benefits of exchange rate stability though a phenomenon known as
the fear of floating favoured exchange rate variability and its positive effects on
economies. Relative diversity in the exchange rate regimes in EU-11 countries
motivated authors to investigate the sources of their real exchange rate volatility.
However, fixed exchange rate perspective associated with Euro Area membership
may induce changed patterns in the real exchange rate determination in countries
that benefit from nominal exchange rate flexibility prior to Euro adoption. In the
paper we analyse sources of real exchange rates fluctuations in EU-11 countries
by employing SYAR methodology and computation of impulse-response functions.
Our resultsindicate an increased responsiveness of real exchange rates in Euro
Area non-member states to demand and supply shocks, particularly due to the
effects of the crisis period. At the same time, real exchange rates in Euro Area
member states from EU-11 group became more responsive to nominal shocks.

Keywords: real exchange rates, exogenous shocks, economic crisis, structural
vector autoregression, impul se-response function

JEL Classification: C32, E52

Introduction

Economic crisis has induced diverse and spuriffeste on current accounts
adjustments in the individual Euro Area memberestatHowever, Intra-Euro
Area imbalances (Canale and Marani, 2015), as bnleeokey implications of
the Euro Area design failures (De Grauwe, 2013)eltdearly improved due to
intensified redistributive effects of the crisisripe (Chen, Milesi-Ferretti and
Tressel, 2012). A changed composition of aggreg&tmand and associated
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cross-country expenditure shifting effects are gaherecognized as the most
crucial drivers of reduced external imbalances ¢6lani, Felice and Tajoli,

2015). However, some authors (Huchet-Bourdon andnkk, 2011) argue that
the crisis period deteriorated competitiveness o$tnof the Euro Area member
states. As a result, incentives to increase extdaraand during the crisis period
started an unfavourable spiral of competitive imérdevaluations. At the same
time, their real exchange rates have become mdagileo\Wang et al., 2015) as
a result of changed behaviour of structural shadfecting real exchange rates
path during the crisis period (Giannellis and Papadlos, 2011).

Negative effects of exchange rate instability owestments and trade had
represented one of the key reasons for monetaggriation in Europe (Staik,
2006). The issues associated with heterogeneityngnmeember states of the
Euro Area and low levels in business cycles symihation revealed different
patterns in their real exchange rate determinafizervas and Szapary, 2008)
fuelling the phenomenon of intra-Euro Area imba&¢Sipko, 2014). However,
many authors argue (i.e. Fidrmuc and Korhonen, P0Gk there exists relatively
high correlation of the underlying structural sh®d&letween Euro Area and new
EU member states (EU-112) promoting benefits obEAnea enlargement. On the
other hand, Ben Arfa (2009) revealed distortioreffgcts of asymmetry in sup-
ply shocks between the Euro Area and 12 CEECs (@learid Eastern European
Countries) favouring a more consistent harmonisaticthe economic policies.

Nowadays, five of EU-11 countries had already &elbfuro. While Baltic
countries have employed an exchange rate targatidgoperated in the fixed
exchange rate environment before entering the Boea, Slovak Republic and
Slovenia employed a managed floating. As of EureaAnon-members, only
Bulgaria relies on exchange rate targeting whike temaining five countries
enjoy the exchange rate flexibility. The existingedsity in the exchange rate
arrangements among EU-11 countries is associatadelatively different effects
of the real exchange rate volatility on a real atitpducing eligible synchronization
of business cycles between Euro Area member andneonber states (Mirdala,
2013). Moreover, the relative contribution of exogas shocks to the real exchange
rate volatility under fixed and flexible exchangates clearly differs (Berka,
Devereux and Engel, 2012). As a result, the prooédarther Euro Area en-
largement may affect the responsiveness of redlagge rates to sudden shocks
in those EU-11 countries that currently benefitrirthe exchange rate flexibility.
In such a case, diverse effects on their exterm@liaternal competitiveness will

2 Following countries are included in the sampleefy EU member states (EU-11): Bulgaria,
Czech Republic, Croatia, Estonia, Hungary, Latvighdadtnia, Poland, Romania, Slovak Republic,
Slovenia.
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raise the heterogeneity problem in the Euro Areafarther fuel the phenome-
non of intra-Euro Area imbalances.

In the paper we analyse sources of exchangeluatedtions in EU-11 coun-
tries. Our approach is based on structural veattwregression (SVAR) metho-
dology. We calculate responses of real exchangs tatthe one standard devia-
tion supply, demand and nominal shocks. SVAR mod#lde estimated for each
country from EU-11 group for two periods: 2000 -02(pre-crisis period) and
2000 — 2014 (extended period). The idea is to exarthie effects of the crisis
period on estimated results. The comparison ofteefr Euro Area members and
non-members will provide crucial evidence on tre exchange rate determination
and its absorption capabilities, especially in ohfixed versus flexible exchange
rate dilemma. Our results indicate an increaseporesveness of real exchange
rates in Euro Area non-member states to demandaply shocks, particularly
due to the effects of the crisis period. At the saime the real exchange rates
in Euro Area member states have become more ragpdasiominal shocks.

1. Overview of the Literature

Empirical studies examining the responses of exghaates on structural
shocks are usually based on SVAR methodology. Siralcshocks are obviously
identified by imposing long-run (rarely short-rumgutrality restrictions on the un-
restricted VAR (vector autoregressive) model. Thieds that affect a real ex-
change rate path are thereafter decomposed infwotany and permanent ones.

Kutan and Dibooglu (2001) analysed the sourcesxohange rates volatility
in Hungary and Poland by examining a relative ébation of nominal and real
shocks to the real and nominal exchange rate #itictos. Their findings indicate
the distortionary effects of both shocks, especiaii real exchange rates deter-
mination. Hamori and Hamori (2007) analysed thecsesl (supply, demand and
nominal shocks) of nominal and real Euro exchaatge movements. The authors
emphasize a dominant role of a real shock on thkesechange rate in the long-
run and even its overshooting effect. They alsdicord just a temporary effect
of the nominal shock on the real exchange ratetihegevith its long-run neutral-
ity. Stazka (2006) examined the sources of reahaxge rates volatility on
a sample of nine CEECs. Her findings confirm tihat absorption capabilities of
real exchange rates according to the effects ohastric shocks largely depend
on exchange rate arrangement in a particular cpu@trowdhury (2004) inves-
tigated sources (real and nominal shocks) of bg&exchange rates fluctuations
in the selected developing countries vis-a-vis USOthor stressed a crucial role
of the number of lags (time dimension) in explagnthe particular importance
of individual structural shocks hitting the realchange rates. He also provides
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the evidence that real shocks dominate the norsimatks for the exchange rate
series examined. Enders and Bong-Soo (1997) desedpspurces of real and
nominal exchange rates movements to real and nboongponents focusing on
bilateral exchange rates USD/CAD a JPY/DEM. Théaust highlight a crucial
role of a demand shock and distortionary effectsugply shocks on the real
exchange rates during the most of examined petiastrapes (1992) analysed
sources (nominal and real shocks) of the real amdimal exchange rates fluctu-
ations in U.S.A., Germany, Great Britain, Japaalyland Canada. The findings
indicate that real shocks dominate nominal shocksbbth nominal and real
exchange rates over short and long frequenciemain@liis and Papadopulos
(2011) examined the sources of exchange rate Myldti selected Euro Area
and non-Euro Area countries (Central and Easterogeu— CEE) by employing
GARCH (Generalized Autoregressive Conditional Hetkedasticity) and VAR
methodology supplemented by Granger causality. diithors emphasize that
the exchange rates in CEE have the same sourcelatility (i.e. monetary
shocks) favouring common monetary policy that cdudct their real exchange
rates volatility (supporting argument for Euro Areaargement). However, the
results seem to be time varying.

2. Exchange Rate Arrangements in New EU Member States

Exchange rate regimes diversity in new EU membkagtes has revealed un-
certain and spurious conclusions about the excheasigeregime choice during
the last two decades (Calvo and Reinhart, 2002yeMer, Euro Area member-
ship perspective (de jure pegging to Euro) hasligigted uncertain consequenc-
es of the exchange rate regime switching espedialthe countries with large
economies and flexible exchange rate arrangements.

The new EU member states did not follow commortima in the process of
the exchange rate regime choice at the beginnirtheofl990s (Table 1). Small
Baltic countries had adopted a currency board regfEstonia and Lithuania)
eventually a conventional fixed peg regime (Latvidjungary had adopted
a crawling peg regime (after few years of adjustaigg in place) together with
Poland. Czech Republic and Slovak Republic had tadop pegged regime with
horizontal bands. Despite high inflation rates, dawia, Croatia, Romania and
Slovenia had adopted a floating exchange rate edime to low level of reserves
and a lack of credibility though Bulgaria switchdcurrency board after 1996 —
1997 financial crisis. Most of new EU member stdtad enjoyed disinflationary
and credibility benefits of so called hard or soffgged exchange rate regimes
(Frait and Komarek, 2001). Fixed exchange rateéseasominal anchor had signif-
icantly contributed to the successful disinflatignarocess at the end of the 1990s.
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By the end of the decade many countries from theghad switched to the
more flexible exchange rate regimes (Czech Repimli©997, Slovak Republic
in 1998, and Poland in 2000). Similarly Hungary tstived to an intermediate
regime by the widening of horizontal bands. Althbugungary stacked to
an exchange rate pegged to Euro, by employing Wiadizontal bands de facto
followed the same trend as previous group of caesitr

New EU member states challenged a decision ofra Bdoption and Euro
Area membership several years before the econaisis arises (Hedija, 2013).
Disputable policy implications of sacrificing moagt sovereignty had risen as
a crucial assumption affecting the main featureg@bsas durability of prepara-
tion phase timetable in countries with the flexiblehange rate regimes (Czech
Republic, Croatia, Poland, Romania, Slovak Repuahd Slovenia). Among
a variety of determinants and aspects we emphtszmle of decisions inevita-
bly associated with a "proper" scheduling of thedEArea entry. Some coun-
tries from the group of new EU member states alremtdered the Euro Area
(Slovenia — 2007, Slovak Republic — 2009, Estor2®11, Latvia — 2014, Lithua-
nia — 2015) followed by participation of their cemcies in ERM2 (Estonia —
June 2004, Lithuania — June 2004, Slovenia — J09d,2 atvia — May 2005,
Slovak Republic — November 2005).

The economic theory provides clear suggestiona fixed versus flexible
exchange rates dilemma in terms of the exchangebi@ged adjustments in the
external competitiveness as well as external atednal shocks absorption capa-
bilities of the exchange rate. From the perspeaifv@ macroeconomic stabiliza-
tion, the costs or benefits of giving up the fldgilexchange rate depends on the
types of asymmetric shocks hitting the economy thwedability of the exchange
rate to act as a shock absorber. Borghijs and Kai94) argue that flexible
exchange rates are useful in absorbing asymmegdt shocks but unhelpful
in the case of monetary and financial shocks.

Even before Euro Area establishment some auti@mgoumi and Eichen-
green, 1992) had argued that structural shockssigrgficantly idiosyncratic
across EU countries suggesting difficulties in afiag a monetary union.
Moreover, the existing heterogeneity among EurcaArembers operating un-
der the fixed exchange rates is still being assediaith the asynchronous real
exchange rates adjustments based on price (waffejediials affecting their
equilibrium levels in the long-run (Egert, Halpeamd MacDonald, 2005).
Among the key lessons learned from the latest goanarisis is an increased
dynamic in the real exchange rate volatility amtmg Euro Area member states
as well as non-member states (Berka, Devereux agdlE2012) recognized as
a side effect of waves of internal devaluationsd@mi, Dieppe and Pierluigi,
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2015). Central banks and governments, especiatigrutihe fixed exchange rate
anchor, may tend to internally devaluate curreniciggmes when a low interest
rates policy associated with a quantitative easiogs not provide correct and
sufficient incentives to boost domestic demand.tifé same time, incentives
to increase external demand during the crisis demay start an unfavourable
spiral of competitive devaluations. Finally, thésts period has affected respon-
siveness patterns of the real exchange rates terlyimdy shocks in both Euro
Area member and non-member states (Grossmann, ameOrlov, 2014). As
a result, our motivation to examine the role ofl rechange rates as a shock
absorber or source of underlying shocks (Artis &mdman, 2000) under the
fixed and flexible nominal exchange rates involires effects of the crisis period
as well.

3. Econometric Model

We examine sources of the real exchange rateilitglan EU-11 countries
using SVAR methodology introduced by Clarida andi @#094), which im-
plements the long-run identifying restrictions tee tunrestricted VAR models
pioneered by Blanchard and Quah (1989). VAR modsisesent the dynamic
systems of equations in which the current levetath variable depends on its
past movements as well as all other variables ugglin the system.

If X, is covariance stationary then an unrestricted fofrthe VAR model

will have the following infinite moving average megentation:
AX, =B(L)X,, +B¢ (1)

where
X, = [y,,t,erryt,erm] representsk x 1 a vector of endogenous variables (in our

trivariate model we consider following endogenoasables),

y,, —realoutput,
& . —real exchange rate,
er,, —nominal exchange rate),

B(L) — k xk polynomial consisting of the matrices of coeffiti®@to be estimated

in the lag operatolL representing the relationship among variableshen t
lagged values, each & and B representk xk matrix which coefficients
will be specified later,

& — denotek x 1 vector of identically normally distributed, sehjalincorrelated
and mutually orthogonal errors (white noise distumtes that represent the
unexplained movements in the variables, reflectirginfluence of exoge-
nous shocks):
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E(6)=0 E(g&)=2.=1 E(g&) =[0 Ot#s 2)

Residuals of vectog, represent unexplained movements in variablesefteets

of exogenous shocks hitting the model); howeverassplex functions of struc-

tural shocks effects they have no economic intéaion. Structural shocks can
be still recovered using a transformation of the tform representation into the
reduced-form by imposing a number of identifyingtretions. The applied re-

strictions should reflect some general assumptadosit the underlying structure
of the economy and they are obviously derived ftbeneconomic theory (Faust
and Leeper, 1994). However, the restrictions bawetheoretical assumptions
should be empirically tested to avoid shocks idigatiion bias and imprecisions
associated with the endogenous variables respdosb® shocks. We assume
three exogenous shocks that contemporaneousliyt &fetogenous variables —
supply shock e,,), demand shoék e, ) and nominal shocK&,,).

Structural exogenous shocks from equation (1)natedirectly observable
due to the complexity of information included imerform VAR residuals. As
a result, the structural shocks cannot by corredéwntified. If A is invertible, it
is necessary to transform the true model into déllewing reduced form

xt = A_lB(L)Xt—l +A_B gt :C (L)(t—l + e[ (3)

where
C(L) - the polynomial of matrices with coefficients regenting the relationship

among variables on lagged values and the distuebtmnm;
€ — denotek x 1 vector of normally distributed errors (shocks éduced form)

that are serially uncorrelated but not necessanitiiogonal (shocks in the
reduced form can be contemporaneously correlatddesich other):

E(e)=0, %, =E(ee’)=AE(eg)A, =AA," Elee) =[d O#s (@)

The relationship between reduced-form VAR resisi@) and structural
shocks(g, ) can be expressed as follows:

g =A"Bg or Ag =Bg ()

3 supply shock is generally represented by i.e. unexpected siniffroductivity, labor market
shocks, changes in the prices of key inputs, etc.

4 Demand shock is generally represented by i.e. unexpected shiftexports, government
expenditures, etc.

> Nominal shock, also known as monetary or currency shock, is géigerepresented by
i.e. changes in money supply and liquidity prefessrnvelocity of money, risk premium, effects
induced by financial liberalization, speculativeremcy attacks, etc.
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SVAR methodology decomposes the series into msi@eent and temporary
components. The identification scheme of VAR mdtleh affects properties of
a matrixA. The identification of matriXA requires a definition ok’ elements
(i.e. 9 restrictions). We begin wiltfk + 1)/2 restrictions imposed on the covari-
ance matrix (i.e. 6 restrictions). The first threstrictions (summarized in equa-
tion (2)) we obtain from the assumption that eatkhe shock has a unit vari-
ance — it is nothing but a convenient normalizafistandard deviations of the
shocks are normalized to onear(£) = 1). Another three restrictions are given

by the assumptions that structural shocks are ryitorhogonal (uncorrelated).
The last 3 restrictions come from the long-run redity properties. It is ex-
pected that the cumulative effect of a particulevck on some endogenous vari-
ables is zero. MatriB is identity matrix so that the off-diagonal elert®enfB
are all zero, implying that we do not allow strueltshocks to be mutually cor-
related.

The framework of our model implies that only a glypshock has permanent
effect on all endogenous variables. Demand shoskpeamanent effect on the
real and nominal exchange rate while its impacthenreal output is just tempo-
rary. The nominal shock has permanent effect onlthe nominal exchange rate
while its impact on the real exchange rate andréla¢ output is considered as
temporary. The identification of temporary effeotsdentified structural shocks
on endogenous variables is represented in the nidtie following long-run
(neutrality) restrictions

0

Zalzi = O’Zalfi = Ovzazs = ( (6)
i=0 i=0

i=0

The equation (5) can be now rewritten to the feifg form:

a, 0 0/ ¢&,. 1 0 0] ¢,
a, a, O €& | = 0 1 0]¢&, (7
8 83, Aag €t 001 Ent

The system is now just-identified. From estima®&tAR model we compute
impulse-response functions of real exchange ratmadyse its responsiveness to
the underlying supply, demand and nominal shockdJrl1 countries.

If the exogenous structural shocks are corrediniified, we might expect
the following results (Alexius and Post, 2005; Regd999):

« The effect of a positive supply shock to nominadl aeal exchange rates
is ambiguous in the short-run, while in the long-nwe expect an ambiguous
response only for real exchange rate.
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« The positive demand shock appreciates both nonandlreal exchange
rates in the short-run. If the shock is permantd,real exchange rate should
appreciate after the positive demand shock indhg-tun.

« In the short-run the positive nominal shock isdaled by the depreciation
of both nominal and real exchange rates. The shaskno effect on real ex-
change rate in the long-run.

4. Data and Results

We estimate trivariate SVAR model for EU-11 coietrto estimate the re-
sponsiveness of real exchange rates in EU-11 deantr the positive one stand-
ard deviation supply, demand and nominal shocksatMy data for the period
of 2000M1 — 2007M12 (model A) consisting of 96 atvsdéions and for the pe-
riod of 2000M1 — 2014M12 (model B) consisting oD1&servations were em-
ployed for the following endogenous variables -uistrial productioh (nominal
volume of seasonally adjusted industrial productieflated by averaged CPI —
Consumer Price Index), nominal exchange rate (Nalritifective Exchange
Rate — NEER) and real exchange rate (Real Effe@xe&hange Rate — REER
calculated on CPI base). Time series for all endogs variables were collected
from IMF database (IMF, 2015).

The stationarity of VAR model was checked using #ugmented Dickey-
-Fuller (ADF) and Phillips-Perron (PP) tests. Btehts had indicated that all the
variables are non-stationary on the values indigathat the null hypothesis of
a unit root presence cannot be rejected for artinad series. Tests of variables
in first differences indicate that time series staionary. We may conclude that
variables are I(1).

Because all endogenous variables have a unititr@ohecessary to test time
series for cointegration using the Johansen anelidascointegration test. The
test for the cointegration was calculated using kags as recommended by the
AIC (Akaike Information Criterion) and SIC (Schwdrdormation Criterion).

The results of Johansen and Juselius cointegrégists confirmed that our
non-stationary series do not contain a common sgichtrend. Both the trace
statistics and maximum eigenvalue statistics (laitl®.05 level) indicate that
there is no cointegration among endogenous vasgalilthe model.

To test the stability of VAR models we have alsopéoyed a number of
diagnostic tests. We have found no evidence ofilseoirrelation, heteroskedas-
ticity and autoregressive conditional heteroskedagteffect in disturbances.

% Time series for monthly industrial production wemployed due to absence of data on the
same basis for real output (GDP) that is availablguarterly basis only.
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The model also passed the Jarque-Bera normalitysieshat errors seem to be
normally distributed. Moreover, VAR models seenb@stable as the inverted
roots of the model for each country lie inside timi circle (i.e. all eigenvalues
of A have modulus less than one). As a resuliX,ifhas an invertible moving

average representation, it also has a stable VARtate. The detailed results of
time series testing procedures are not reporteel toesave the space. Like any
other results, they are available upon request fraauthor.

In terms of results of the unit root and cointéigratests we have estimated
the model using variables in the first differensegshat we can calculate impulse-
-response functions for all EU-11 countries. Follugvthe main objective of the
paper we discuss the responses of real excharegetothe positive one stand-
ard deviation supply, demand and nominal shocks.eWfgect that the respon-
siveness of real exchange rates may differ accgrgirthe underlying exchange
rate arrangement employed by an individual couriinye to existing diversity
in the exchange rate regimes in EU-11 during tleegRM2 period (rigid versus
flexible exchange rate regimes) we divide EU-11ntoas in two big groups —
“peggers” (Bulgaria, Estonia, Latvia, Lithuania)dafiloaters” (Croatia, Czech
Republic, Hungary,Poland, Romania, Slovak Republic, Slovenia).

We also discuss the effects of economic crisighenreal exchange rates
fluctuations in EU-11 countries by comparing theutes for models with two
different periods — model A (2000M1 — 2007M12) anddel B (2000M1 —
2014M12). When applicable, we also examine thectffef exchange rate re-
gime shifts in the countries with flexible exchangte regimes (Slovak republic
and Slovenia) prior to the Euro Area membership.

In Figure 1 we summarize the estimated responkesab exchange rates
to the positive one standard deviation supply, demand nominal shocks in
EU-11 countries during the pre-crisis period (motlelWhile the real exchange
rates responses correspond to our general expadtate have observed differ-
ent patterns in the real exchange rates resporesigeio the underlying exoge-
nous shocks in individual countries.

Supply shock caused real exchange rate appreciation in all duntdes.
However, real exchange rates in the group of “csit were generally more
sensitive to the supply shock in the short-run desgly in first 12 months).
Positive effect of the supply shock was even steoriig small and more opened
economies. The overall effect of the supply shatkhaoth groups of countries
was quite durable, though neutral in the long-rarita effect died out in all 11
countries in the long-term period.

" Hungarian forint operated during pre-crisis periodie facto fixed peg regime, but due to
substantial range for fluctuations provided by whaeizontal bands it was included in the group of
countries, so called “floaters”.
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Note: Curves represent responses (changes in percenfags) exchange rates to the one standard dewiati
positive structural shocks in each individual coyffitom the EU-11 group. All shocks are standardlizeone-
percent shocks. Horizontal axis depict months.

Source: Author’s calculations.

Real exchange rates increased (appreciated) ingsoups of countries after
the unexpectedemand shock. However, the overall responsiveness of real ex-
change rates in the countries from the group of¢ees” was generally higher
in the medium and long term period. Moreover, tfiect of the demand shock
seems to be permanent in Estonia and Lithuaniar¢dieexchange rate remained
appreciated even in the long-run). Real exchangs iia the countries from the
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group of “floaters” experienced just a short-teroinerability to the demand
shock as the significant part of its effect died within first year after the shock.

Finally, real exchange rates decreased (deprédgiatter the positiveominal
shock in all EU-11 countries. High exposure to the shiocthe short-term period
was experienced by countries from the group ofdtites”. Their real exchange
rates immediately depreciated though the negafieeteof the shock was just
a temporary and the substantial part of its eftket out within the following
12 — 24 months. Much lower immediate and short-teggative effect of the
unexpected nominal shock experienced the real egeheates in the countries
from the group of “peggers”. Long-run effect of theminal shock on the real
exchange rates in both groups of countries wast@mporary and thus neutral
in the long-run period.

Real exchange rate responsiveness to the unegpertgenous shocks in
both groups of the countries during the pre-cimsod revealed some crucial
implications of the exchange rate regimes diversiige immediate real ex-
change rate adjustments followed by all three typlestructural shocks were
generally lower in the countries with rigid exchamate arrangements. Howev-
er, the leading path of responses and related @Buranvergence of the real
exchange rates to their pre-shock levels make ptisorcapabilities of the real
exchange rates (measured by the speed of convergetive pre-shock level) in
EU-11 countries with rigid regimes disputable. Agé tsame time, we highlight
the short-term (within first 12 months) absorptizapabilities of real exchange
rates in the countries with flexible exchange nagimes. However, the real
exchange rates in both groups of the countriegjaite vulnerable to the supply
shocks, especially in the medium-term period.

In Figure 2 we summarize the estimated responkesab exchange rates
to the positive one standard deviation supply, demand nominal shocks in
EU-11 countries during the extended period (modeMahile the real exchange
rates responses correspond to our general expadtate have observed differ-
ent patterns in the real exchange rates resporesgeio the underlying exoge-
nous shocks in individual countries.

Crisis period affected the leading path of thd ee&@hange responses to the
unexpected positive structural shocks in both gsoofpcountries. All the coun-
tries experienced an increased responsiveneseiofréal exchange rates to the
supply shock thought the effect was more obvious in the coastuiith flexible
exchange rate arrangements. The positive effe¢hefshock on the real ex-
change rates was even more durable. However, thivieoeffect of the supply
shock in Slovak Republic and Slovenia (both coestdperated under Euro Area
during the whole crisis period) on their real exgi@rates was less obvious.
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Figure 2
Responses of Real Exchange Rates to Structural Skeq2000M1 — 2014M12)
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Source: Author’s calculations.

Similarly, the overall vulnerability of real exahge rates to the positiwae-
mand shock increased in both groups of countries. Howeves, ititreased im-
mediate and short-term intensity and durabilitghaf shock is clearly more visi-
ble in countries with flexible exchange rate aremgnts.

Response patterns of the real exchange rates tpasitivenominal shocks
followed different scenario in comparison with twwoevious shocks. While
short-term responsiveness of the real exchange tatehe nominal shocks
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increased in both groups of the countries, the ichate effects of the shock
were clearly higher in the countries with the rigikthange rate regimes.

The effects of all exogenous shocks on real exgphaates in EU-11 coun-
tries during the extended period were just tempgoaad thus neutral in the long-
run period.

Our results for the extended period indicate tioegased responsiveness and
thus reduced absorption capabilities of real exgbaates in both groups of the
countries. However, the overall dynamics of thd ee@hange rate adjustments
followed by unexpected structural shocks was gfehigher in countries with
flexible exchange rate arrangements which corredpwith both theoretical
assumptions and empirical evidence. However, trexadvvulnerability of the
real exchange rates in the countries with rigicdhexge rate arrangements to the
effects of nominal shocks significantly increasedinly the crisis period. Similar
results were observed for Slovak Republic and Slavéboth countries operated
under Euro Area during the whole crisis periodjhesvulnerability of their real
exchange rates to the nominal shock was the hidgrest the whole group of
“floaters”.

Conclusion

In the paper we have analysed sources of realaegehrate fluctuations in
EU-11 countries. Our results indicate that exogersituctural shocks have de-
termined real exchange rates in countries withdragad flexible exchange rate
regimes in line with the general empirical inveatigns. However, we have
observed interesting implications and related distoary effects of structural
shocks during the crisis period causing excessichange rate adjustments that
may be the subject of further academic discussionding on unique implica-
tions of economic crisis.

Our results also indicate that the real exchaatge determination is sensitive
to the exchange rate regimes diversity. Reducedeitimte responsiveness of
real exchange rates to all three types of exogesloosks in countries with rigid
exchange rate arrangements provides a supportideree for positive impli-
cations of higher immediate absorption capabilittésfixed exchange rates.
However, relatively low speed of the real excharate convergence toward
pre-shock levels makes absorption capabilitieseaf exchange rates in EU-11
countries with fixed exchange rate regimes dispgatab

Increased responsiveness of real exchange rateg) dbe extended period
indicate reduced absorption capabilities of re@hexige rates in both groups of
countries. This implies that countries with fixedtlkange rates (“peggers”) have
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experienced intensified internal price based anjasts during the crisis period
fuelling the phenomenon of internal devaluation @skis associated with defla-
tionary spiral. Moreover, risks associated withréased vulnerability of real
exchange rates to nominal shocks under fixed exgheates induces distortion-
ary effects especially when considering exogenoosetary policy (Euro Area
members) as the source of nominal shocks.

Real exchange rates in all EU-11 countries areequilnerable to the supply
shocks in the long-run. As a result, increased atitiyeness associated with
positive technological shocks enable countriesfteet price based increase in
the international competitiveness and shift theahainge rates closer to the pur-
chasing power parity. At the same time, high vudibdity of real exchange rates
to the demand shocks in all countries (especiallyhie short-run and clearly
higher under the nominal exchange rate flexibilityjicates that international
competitiveness of EU-11 countries is highly vuli#e to sudden shifts aggre-
gate demand components. As a result, higher expadunternational competiti-
veness to the unexpected demand shocks under ri@rofange rate flexibility
(i.e. monetary sovereignty) even intensifies reiigtive effects of the crisis in
EU-11 countries outside the Euro Area. On the otiaerd, increased absorption
capabilities of exchange rates in countries witmimal exchange rate anchor
reduced possible competitiveness gains associatedexchange rate deprecia-
tion followed by negative demand shocks at the riiégg of the crisis period.
Increased persistency of nominal shocks in exchaages determination in
countries with flexible exchange rate arrangemeahigng the crisis period
should draw attention of the countries toward ERM&mbership. However,
adoption of soft pegs may result in speculativackt and forced devaluation
(Stazka, 2006) or even forced revaluation (Amadal.e 2015) that is why we
suggest that smaller economies from our sample dvibehefit more from their
own independent currencies during the post-cr&isvery in the Euro Area.
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