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Abstract

Exchange rate assessment is becoming increaselglyant for economic surveillance in the EU. Thesjstence of different
wage, prices and productivity dynamics among EMuUntnes or EU members with a fixed exchange regivita euro,
coupled with the impossibility of correcting comipigeness differentials via the adjustment of noahirates, have resulted
into divergent dynamics in Real Effective Excharigates. This paper explores the role of economiddmentals in
explaining medium/long-run movements in the Red&ifve Exchange Rates in the European Union dweiperiod 1994-
2012 by using a static, heterogeneous, cointegrptatel setup. In addition, the paper provides aalyais of the
misalignments of the rate for each member statecas the “equilibrium” measure calculated from thermanent
component of the fundamentals (BEER). The coefiitseof the determinants differ a lot across grompmagnitude and
sometimes in sign as well. In addition, the rekatimportance of the transfer variable and the Bal&amuelson measure
are crucial for the asymmetries. The resulting tigiganents in EU28 are huge and the patterns déffgmificantly across the
groups. The core countries have been undervalueadmst the whole period, which entails from ampartant increase in
competitiveness for those countries. Instead thiplpery has experienced high rates. In additioa,libhavior of CEECs is
also driven, as expected, by the catching-up psoddse misalignments in this case are still exttgméde and reflect these
phenomena.
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1. Introduction

Exchange rate assessment is becoming increasklglyant for economic surveillance in the EU. Thesigtence of different
wage and productivity dynamics among EMU countae&€U members with a fixed exchange regime to tre,ecoupled
with the impossibility of correcting competitiversedifferentials via the adjustment of nominal rateave resulted into
divergent dynamics in Real Effective Exchange RaR&ER (Salto and Turrini, 2010). For new membamtoes abundant
capital inflows after transition and during catanup were often coupled with conspicuous currenbant deficits and price
competitiveness losses. The same holds for a nuaflsauntries in the periphery of the euro areaeRglained by Galstyan
and Lane (2009), the long-run behavior of the REERelevant in the context of EMU to interpret tbempetitiveness
differentials across members having the same ccyrand for new member countries which have plarordthve just joined
the euro zone in order to determine the appropeatey raté. The long-run REER analysis for non-euro area t@swith
a floating nominal exchange regime, like Sweden @Kd gives an interesting comparison with the EMW. assessment of
the REER is key not only in an EMU perspective &lso for the whole EU. This is because differemtdamentals and
misalignments in this rate can influence the effectess of the common policies and the integragimtess. The REER
itself reflects not only the structure of produati@evelopment and trade behavior of a memberalsatits exchange rate
policy in case of countries with flexible regim@he comparison among countries with different cti@mstics is therefore
extremely interesting. The assessment of EU28wakadke provides a rough measure of the EU integnapimcess and the
performance of a union with common institutionsligges and funding programs. This paper exploresrtie of economic
fundamentals in explaining long-run movements i Real Effective Exchange Rates (REER) in the EemogJnion over
the period 1994-2012 by using primarily a heteregers, cointegrated panel framework. In additior, gaper provides an
analysis of the misalignments of REER for each mamskate based on the “equilibrium” REER measuleutated from the
permanent component of the fundamentals and cBiddvioral Effective Exchange Rate (BEER). The tspan covers the
transition periods for the Central Eastern Europ€anntries (CEECS), the first stages of the EM\, ititroduction of the
euro and the crisis. In this analysis the Europgaion includes 28 countries. Croatia is thereforgtided in the sample

Croatia is used as an “acceding” country to drawomparison with other CEECs which are EU membewsadl. This

1in contrast to Denmark and the UK, the new MemliateS do not have an opt-out clause from obligaticedopt the euro at some point
in the future. Sooner or later, it will therefore becessary to assess what exchange rate mighsbsuited for entry to ERM -1l and for
the irrevocable conversion rate (Egert and Lomne#tz2005).

2The analysis is also conducted analyzing 3 diffegenups of countries separately: core (close tom@ay and highly rated), periphery
(mostly Southern-European countries) and CEECs.



paper contributes to the literature along threeedisions. Firstly it considers specifically the EW an overall group of
advanced and transition countries using data ugdat2012, which includes the financial crisis #iné sovereign debt crisis
in the EU. The analysis is not restricted to therent euro area (Coudert et al., 2013) but shegis lon the REER
determinants of possible new entrants (mainly EUnlmer CEECs) and compares EMU countries with otlisamaced
countries of the EU with floating exchange rateimegs, such as Sweden or UK. Secondly, following @peroach by
Chudik and Mongardini (2007), it applies an hetersgpus panel method to estimate the panel’s longlasticities in the
EU context, by using the Group Mean Fully ModifiedS (GM-FMOLS). We provide an analysis of the Hipium
REER looking at the misalignment with respect te #ttual REER. Equilibrium REER is analyzed lookatgdifferent
points in time: i) 1997, before the exchange rateee fixed for the first EMU members; ii) 2002 witle actual introduction
of the euro; iii) 2004 with the enlargement to @EECS; iv) from 2006 onwards. Considering EMU merstaone, indeed
the evolution of the external value of the euro tesed concerns that the exchange rate might imxed out of line with
fundamentals. For instance, we would have expdatéide peripheral member countries an overvaluedh@xge rate since
the mid-2000s due to a worsening in productivityrothe external position (Coudert et al., 2013)isTis the reason why we
analyze a measure of the “equilibrium” exchange eat a benchmark against which the actual develaipofiehe exchange
rate can be judged (Maeso—Fernandez et al., 20@2pwhd that the misalignments in EU28 are hugethagbatterns differ
significantly among groups. In addition, the caméints of the determinants differ a lot acrossugin magnitude and
sometimes in sign as well. The differences in #lative contribution of the factors are key. Theecoountries have been
undervalued for almost all the considered periotictv entails from an important increase in competitess for those
countries. Instead the periphery has experiencgl rates, which goes extreme in the case of Pdrtédgahe end, the
behavior of CEECs is also driven, as expectedhbyransition process and influenced by the cettyithe accession to the
EU. In this case both the transfer variables aedB®hlassa-Samuelson effect strongly matter. Thaligisnents in this case

are still extremely wide and persistent and refteese phenomena.

The paper will be organized as follows: Sectionr@spnts the literature on the long-run fundamerdflIREER and the
“equilibrium” measures. Section 3 describes thetégcal framework. In Section 4, the empirical hogtology is discussed.
Section 5 describes the dataset and the econometticiques. Section 6 then interprets the estimatsults. Section 7
analyzes the relative importance of each factdhénchanging in the REERSs (factor analysis). Se@iprovides the analysis

of the misalignments for each group of countridge Tonclusions and some policy implications ardyas Section 9.



2. Literaturereview

There are three main relevant literature’s stramdisted to our research question. The first stremcerns the long-run
determinants of the REER, the second one provideasores of “equilibrium” REER and the third onedsts the
combination of determinants and possible misalignsyef REER in different groups of countries. Therature on the
determinants is very extensive. In modeling theglaim behavior of the REER, the focus has beenaatofs such as
productivity, the Balassa-Samuelson effect, andtthde balance (TB) or the net foreign asset (Np@dition. Lane and
Milesi-Ferretti (2002, 2004) consider the link betm the NFA position, the trade balance and theRR&fkd thereafter the
determinants of the latter. The relationship betwiggernational payments and the REER is calleé ftansfer problem”.
The wealth effects and international investmenbine flows associated with nonzero net foreign apesitions require
some degree of real-exchange-rate adjustment. Aodeountry which must run trade surpluses to senits external
liabilities could require a more depreciated REBRhie long-run. On the contrary, country with aifpes NFA position can
run persistent trade deficits. In turn, all elseagthe capability to sustain a negative net expatance in equilibrium is
associated with an appreciated REER. Lane and Milasetti (2004) use an intertemporal optimizingdal to structure
their panel setup, finding that a) the magnitutithe transfer effect varies systematically witle thay REER is measured
and that it is larger for the CPI-deflated REER);the size of the transfer effect is related tontoucharacteristics such as
trade openness, output per capita, country size,ctimposition of external liabilities, and resfoos on the external
payments system; and c) the effect is strongerdi@veloping countries compared to the industrial sonEhe most
comprehensive study on the topic is given by Ribtilesi-Ferretti, and Lee (2013), where the authstigly the long-run
determinants of the REER including in the data 48tindustrial countries and emerging markets fier geriod 1980-2004,
at annual frequency. The fundamental determinahREER are: the relative labor productivity of thhaded sector relative
to the non-traded, as a proxy for the Balassa—Saomeffect, the (commodities) terms of trade; the NFA oveds; the
nominal government consumption to GDP and an irdd@rade restrictions and administered prices imsconer prices. The
authors find that the REER co-moves positively vitie terms of trade for all the groups. The NFAipms, the relative
productivity and the government consumption are faythe REER in emerging countries only. Finalhey show the
importance of accounting for trade liberalizatiordgthe relative importance of administered pricethe consumer prices

for the “transition” period of Central and Easteéfnropean countries (CEECs). Concerning the loverime countries,

3This is a more refined measure of the Balassa-Sapmeffect. If appropriate data are not availdbtea country, productivity is often
proxied by GDP per capita that not only captureslpctivity (Galstyan and Lane, 2009) but is algraxy for demand-side effect and is
connected to education anddemographic factors {lagdrLahréche-Révil, 2003).
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Christiansen et al. (2010) provide an analysis BER determinants in the long-run adding demograpaitables such as
population growth and old-age dependency ratio iatetnational aids, which are strongly significdot these countries.
Galstyan and Lane (2009) instead highlighted thie mf government spending decomposed as consumgtiah
investmentd The second strand of literature takes into accthe“equilibrium” REER and the methods to caleeld. As
explained in Maeso-Fernandez et al. (2002) thezaraany ways to calculate an “equilibrium” REER, thain ones are: i)
the Purchasing Power Parity (PPP), ii) the BehaViBguilibrium Exchange Rate (BEER), iii) the Fundantal Equilibrium
Exchange Rate (FEER) by Isard and Farugee (199B).em et al. (2008). The PPP as a measure oflil@quin” REER has
been criticized by most of the literature, sincégitores the long-run determinants of the REER ™Mawald, 2000). The
FEER is the rate that closes the gap between theei@uAccount norm (based on the estimation of €ntrrAccount
determinants) and the underlying Current Accouminadly based on IMF projections. This method togethith BEER and
UIEB has been widely used by the IMF in the Coraivé Group on Exchange Rate Issues (CGER). How¢werFEER
has been proved being very sensitive to small dmag the assumptions of the model (Schnatz, 20414 )alternative
measure is represented by the Behavioral EquilibiExchange Rate (BEER) as in Clark and MacDont389), Alberola
et al. (1999, 2002), Alberola (2003) and Bénassg@Let al. (2009, 2010) among others, in whichitmgortance of the
determinants are recognized and they used to esdcuhe “equilibrium”. We decided to use this measof the
“equilibrium” REER because it is more reliable iase of small samples (Schnatz, 2011). The lashdtod literature
concerns studies on the combination of determinamtispossible misalignments of REER in differemtugs of countries of
our interest. For the euro zone, the main referéndtlee paper by Coudert et al. (2013), which fesusn the period 1980-
2010 for 11 euro zone members, namely: Austria,giBel, Finland, France, Germany, Greece, Irelandly,ltthe
Netherlands, Portugal, and Spain. The “equilibriuREER depends on a productivity variable and theA Nuesition
(Bénassy-Quéré et al., 2009, 2010). The authorslede that there has been an increase in misaligtnsince the currency
union and this is stronger and more persistentdripperal countries. Moreover, the speed of adjastntoward the
“equilibrium” REER is much slower than for core misens. Concerning the transition country, the paper bgekb—
Fernandez et al. (2002) is relative to 25 OECD tes (and among them 10 new EU states) betweef a8d 2002. The
fundamentals taken into account are productivityaldes, a proxy of the NFA position as the cumuéaturrent account,

and a selection of additional variables reflectthg international economic environment (the terrhsrade), measures

4In this paper the trade balance over GDP is us¢gdd®f NFA position.
SIn this paper the NFA position is however not takegged and the regressor does not take into attbarheterogeneity among euro
zone members



related to the fiscal stance and monetary policysierations (the government spending) and econapénness. The
results of this paper show that in the long term tREER of transition countries depends on devetopsin relative per-
capita income (as a productivity measure), relagegernment spending and openness. Misalignmenthertransition
economies are studied in Halpern & Wyplosz (199/here the authors find that a continuing appreamnatif the rate follows
an initial depreciation at the beginning of traiesit This occurs to restore equilibrium and is alse to a change in demand
and production in these countries. A policy stufiyfh® REER in EU candidates has been publishetténBCB working
paper by Orszaghova et al. (2013), even thougltifout any analysis of determinants or misalignraeht this article the
authors analyze developments in the external cdtiveetess of these countries between 1999 and 26itéssing the
relevant loss in competitiveness in the pre-ci@sod. At the end Carrera and Restout (2008) stadi.atin America the
REERs and its misalignments by using heterogengstatic) panel cointegration techniques. The peciaasidered is 1970-
2006. The authors also divide the sample in twaoreg“South America and Caribbean” and “Central Aigg, which
behave differently. The determinants of REER idelalso thele factoexchange rate regime and government spending.

They conclude that the Latin American countriesegigmced a persistent overvaluation in their REERSs.
3. Theoretical framework

To illustrate how a set of fundamentals influerfoe REER, we consider a standard neoclassical sqpall economy model
as in Lane and Milesi-Ferretti (2004) when bothpymnd demand factors affect the REPERherefore we estimate the
reduced-form long-run relation between the REER imtlindamentals. This approach has been followsb by Ricci et
al. (2013) but it is good to recall that Lane ande®l-Ferretti’'s (2004) model does not include otdeterminants, as for
instance the government spending as in GalstyanLané (2009). In this small open economy model gteady-state
analysis gives the reduced-form long-run relatietween the REER and its fundamentals. The variatidhe real effective

exchange rate, which is in log levels, is as thiefong:
log(REER) = (1 = plog(Py) = a + B, B/y + B, log(¥r) + Blog(PF) (1)

wherdg1 — y) is the weight placed on consumption of non-tragedds in the utility functionPy is the price of non-traded

goods in terms of traded goods,s the NFAY; is the tradable (T) outpuyj is total output an@®f stands for the terms of

6In the paper the REER is called RER. We decidagséothe name “REER” instead because it is morasgreln the small open economy
model in Lane and Milesi-Ferretti (2004), the reathange rate is a monotonic transformation oféfagive price of non-tradables.
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trade. In the model all the coefficients shouldpositive. Therefore, the real exchange rate isei@ging in NFA, tradable

output and terms of trade. From this specificatienderive our empirical model:
— NFA;
log(REER;) = a; + By /yit + B2 log(BS;;) + B3 log(TOT;) + &;¢ )

With Y;;as GDP or tradeBS;; as a Balassa-Samuelson indicator (in Lane andsMHerretti (2004) is the GDP per capita
relative to the trading partnéysandTOT,, is the terms of trade. An alternative measurehefttansfer effect is the TB over
GDP (Lane and Milesi-Ferretti, 2002; Galstyan aathd, 2009; Galstyan, 2010). A creditor country sth@xperience a real
appreciation (a decrease in competitiveness) becafuthe rise in the steady-state consumption. &tpected sign for the
NFA is positive. This brings a deficit in the trablalance in the traded sector. The sign of the @8fficient is instead
expected to be negative. The relation betweenvtbesairiables: NFA and TB depend on the compositibthe international
balance sheet of the country of interest and depalwmb on returns on assets and liabilities (Gaifsgnd Lane, 2009). The
equation which regulates the linkages between T#tha REER (here REERP== yPywhere lambda is the share of non-
traded goods in the optimal household expenditisregported by Galstyan and Lane (2009) and commes fin adapted
version of the two-sector small open economy mbgeDbstfeld and Rogoff (1996). Log-linearizing anduthis steady state

and solving the system, we have the relative pfaeon-traded goods()%:

Py= —Ay+ 17 B"/l —ay Ar + uo(rdB + [dGy — dGr]) + 12 )
whered, is the total factor productivity of the non-tratiabkector, andi, is for the tradable8, anda, are respectively the
factor of production of capital in non-tradable arabable sectol stands for public capital stock. In this sefp> 0 and

1, instead can be >, = or< 0 and they are coeffisieapresenting factor of productions and sharaaufable and non-
tradable goods in the optimal household expenditéimur country of interest is a creditor in thoag run (therefordB > 0)

the effect should be positive for the REER becayse 0 . In the traded sector we will have, in the longsra deficit in the
Trade Balance havindTB = —rdB in equilibrium. The expressiondGy — dGy ] represents the difference in government
expenditure between non-tradable sector and tradsdxttor. Normally the sign of the argument witttie brackets is

positive, because this would shift the aggregatesgmption toward the non-tradables, causing aneafgiion of the REER.

7As reported in Lane and Milesi-Ferretti (2004)1lwe empirics the relative GDP per capita can be aseproxy for the relative levels of
tradable output in case of lack of sectorial dateour analysis we provide also the tradable ougpoiding using a proxy for that.
8Hatted variables stand for deviation from the syestdte.



At the end, the theoretical explanation for thecakdtion of the equilibrium is based on MacDona®D(0). We take
qi+x = q: as the “equilibrium” real exchange rate or thenfjaun” component of the rate. The vector of theedrinants
include: the terms of traded), a Balassa-Samuelson/relative productivity conepoips)® and the NFA (or the cumulative
Current Account as its proxy) or the trade balafid®. Clark and MacDonald (1999) use a Vector Errorr€dion Model

framework in order to have the componentg,0fThe first vector stands for this relattfn

Gr = f(NFA or TBy; tot,; bs,) = B'X{ (4)

whereﬁ’ is the vector of estimated long-term coefficieatslX; are the HP filtered values of the fundamentalsr@@a and
Restout, 2011}. Clostermann and Friedman (1998) estimate onlfiteepart by using a dynamic Error Correction Mbd
We apply the same idea for our panel together with modified OLS estimators following the literauffor instance
Courdet et al, 2013). In order to have the misalignt between the “equilibrium” REER and its actualue, we simply

calculate the differencg?™* = q, — §.
4. Empirical M ethodology

The log-linearized model resulted from the analysis the following formreer;, = a + 'X + € where reer is the (log) of
REER. We use the REER deflated by Consumer PridexI(CPI) andvis-a-vis 37 partnersX is the vector of the

fundamentals. In the baseline equation we hav@alge of the terms of trade relative to the tradetpers and the (log) of the
real GDP per capita relative to the trade parttersapture the Balassa-Samuelson effect. The &sthie for the baseline
specification is the trade balance (goods and sesyiover GDP as in Lane and Milesi-Ferretti (20@3lstyan and Lane
(2009), Galstyan (2010). As alternative we havedi@ulative Current Account over GDP in order tmoge completely

the valuation effect (Maeso-Fernandez et al, 2082 better use the cumulative CA instead of the Baition because the

NFA can be decomposed as:

NFA, =¥, CA,_; + VAL, (5)

9The variables in small letters are taken in logs.

10The second vector explains the real interest riffierentials and the risk premium.

11As reported by Schnatz (2011) and Clark and MacBo(999, 2004), HP filtering the fundamentals &k&o account the possible
misalignments of these variables themselves, gioitlg the permanent part of them.
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where CA is the Current Account and VAL the valaatieffect (see Lane and Shambaugh, 2010). Evemeiketare no
changes in the number of assets and/or liabilitesa country, the NFA position can change becafisthanging in the price
or the exchange rate (i.e. the market value) ofstiree assets and/or liabilities. Therefore using\ [d& a regressor for the
real exchange rate, even if lagged by 1 period,cary endogeneity problems to the estimated eguafihis is the reason
why we decided to use the trade balance or the lativiel CA rather than the NFA. The Balassa-Samuelsoiable can be
also proxied by the (log) of relative manufacturipgductivity as in Galstyan (2010) or the (log) refative services
productivity together with the ratio of the produitly of services over manufacturing as in Ricciaét (2010) or Bénassy
Quéré et al. (2009). The government expenditure ®&P relative to the trading partners is addethébaseline following

the recent publications by the External Balancee8ssient (EBA) of the IMF or the literature (Galstyand Lane, 2009).

5. Datadescription and estimation strategy

The data we use to estimate the model covers thiedpieom 19942 to 2012 with annual frequency from 28 EU countries
namely: Austria, Belgium, Bulgaria, Croatia, Cypr@zech Republic, Denmark, Estonia, Finland, FraGamany, Greece,
Hungary, Ireland, Italy, Latvia, Lithuania, Luxemiyg, Malta, Netherlands, Poland, Portugal, Romasliayakia, Slovenia,
Spain, Sweden and United Kingdom. The REER has He#ated by CP? and is takewvis-a-vis37 trading partnetd The
data are from Eurostat and EU Commission DG Edfire same trade weights are employed to constrlattve output per
capita, relative government expenditure and redgpiroductivity measures. The relative variableshaiitt as the variable for
our country of interest x over the trade weightedrage® of the variable. After having tested the preseoicenit Roots
(Im-Pesaran-Shin (2003) te$tiand cointegration (Westerlund (2007) error-coiceebased panel cointegration tests), it
results that our variables are non-stationary avidtegrated. The panel is cointegrated and sude ldifferences among
countries led us to assume that preference shaulfivien to heterogeneous coefficients. In this casgroved by Pedroni

(2000), the simply panel OLS estimator for theistaetup cannot be used because it would be bidtsedtandardized

12We have chosen 1994 as a starting point for o betause this is the first year in which all terfer Soviet countries now in the EU
have been independent.

13We did the same kind of analysis by using the RElERated by GDP and ULC for the total economy arahufacturing only. The
results are available upon request.

1437 partner countries (EU28 plus other advanced tci@sn namely Japan, Norway, Switzerland, Turkey tre US). We do not include
Australia, Canada, Mexico and New Zealand (-0.@%@f the total).

15The weights change over time and are the same tgaigled to build the REER.

16For the GDP-REER pvalue = 0.0898; CPI-REER pvale0842; ULC-REER pvalue = 0.0839. This test inigades null hypotheses
ofthe general form Ho: rho_i = 1 versus Ha: rholid he test has as the null hypothesis that alptirels are (trend) stationary, which is
in our cases rejected



distribution would be also dependent on nuisancarpaters associated with the serial correlaticuctire of the data. The
recent literature apply in these cases: the Dynadii§ (DOLS), which adds leads and lags of firsfedtdnces of the
regressors and the Fully Modified OLS (FMOLS) whisha semi-parametric correction to the OLS estimathich
eliminates the second order bias induced by thegsmnkity of the regressors (Philip and Hansen, 198{bwever for our
panel the Group-Mean (GM-) DOLS or FMOLS estimgt®edroni, 2000) would be less biased. These esimméichave
well even in relatively small samples under a \grief scenarios. Pesaran and Smith (1995) showinhthtis case group-
mean estimators provide consistent estimates ofahgple mean of the heterogeneous cointegratingngeand the within
estimators (i.e. the non-Group Mean ones) do nonc€rning the DOLS, in Pedroni (2000) Monte Caitouations reveal
that the group-mean DOLS has relatively small sizgortion relative to the within DOLS estimatdnetefore we keep the

regular DOLS estimator. The GM- FMOLS instead penf® better than the within FMOLS. Therefore, wefer the GM-

FMOLS estimator, which is built as the averagehefwithin FMOLS estimator over the cross-sectiajiaiensionﬁfmols =

(%) * lev=1[§fmazs,z- A conventional FMOLS estimator, as in Philips &tehsen (1990), can be obtained by transforming the

regressand and then applying the OLS procedurex@ained in Wang and Wu (2012). The GM-FMOLSmstor can be
obtained also through the following cointegratedtesn as explained by Carrera and Restout (2008)Paaldoni (2000,
2001). At the end, we measure the “equilibrium”teaqtge rate as a benchmark against which the setabhnge rate can be
judged. We apply the methodology used by Roudetl.e2007) based on the elasticities estimated Wikh-FMOLS for
each country multiplied by the HP-detrended valokshe fundamentals. This method is called Behabigquilibrium
Exchange Rate (BEER) (Clark and MacDonald, 1999 BfatDonald, 2007, 2010). It is particularly appiiape for
assessing whether movements of the REER repressalignments or whether the “equilibrium” REER lfdeas shifted as
a result of changes in economic fundamentals (Roatlal., 2007). This method considers the “equiilim” value not
immutable but it can vary through time. Moreovegssumes that the actual REER is mean revertidgrasalignments are

due to inadequate (temporary) macroeconomic psligiarrera and Restout, 2008).

6. Theresults: determinants and misalignments

a. Expected results of the long-run determinants of REER

One of the main determinants is the internatiomginpents variable. This classic issue in internati@tonomics is called
“the transfer problem”. The wealth effects and th&ernational investment income flows, associatéth wonzero Net
Foreign Asset (NFA) positions, require some degrieBREER-adjustment in the long run (Lane and Milesiretti, 2004).

10



Debtor countries tend to have more depreciated RIEBERe long run (which should improve their trdsiance and current
account position). Several studies found a “transfiect”, i.e. in the long-run NFA improvementeassociated with REER
appreciation (Lane and Milesi-Ferretti (2004) amabers) but using advanced countries’ data andnelkig the time
period to 2012 the coefficient is expected to belsmr even negative due to the valuation effedt¢Ret al., 2013Y.
Instead the coefficient for the trade balance igeeted to be negative: in the long run larger sisgd (deficits) in trade
balance are associated with REER depreciation éafgtion). Countries with positive NFA position (oumulative CA)
indeed are more able to run trade balance defitits does not mean that they WILL do it) and stieuld give an increase
in the REER in the long run (Lane and Milesi-Farr&002).An improvement in the terms of trade (TOT) can éase the
amount of imports for any given level of exportdist event can bring two different effects: an ineoeffect and a
substitution one (Carrera and Restout, 2008). Tieeease in the TOT makes the imports relativelyapbe (positive
substitution effect) but brings also a rise in pluechasing power and in the demand for non-tradedig, This can cause an
appreciation of the REER in order to restore theildgium. The terms of trade in industrial couesiis expected to be
positive following the outcome from the literatufeane and Milesi-Ferretti, 2004 and De Gregorio aNdlf, 1994),
therefore the income effect should be predominarthis case. The relative GDP per capita, as a uneas the Balassa-
Samuelson effet?, is expected to be positive as well (Lane and $ilikerretti, 2004). According to this effect, thedative
prices are determined by the differentials in peiiity between traded and non-traded sectorss lalso common in
transition countries for example, where the fasiwgh due to the end of trade barriers brings a higgein traded sector
productivity respect to the non-traded one but wWeges (and prices) increase in the whole econorhg. fdon-traded
productivity increases less than the relative wadéss increase in the relative prices of non-tthd®ods leads to an

appreciation of the REER.

b. Theresultsof thelong-run determinants of REER

We argue that the proper estimator in this casetthagal with the heterogeneity of our panel arel ghesence of a small

samplé®. We decide to apply the Group Mean Fully Modif@tdS (GM- FMOLSY°. We also divide the sample in different

17We also use the cumulative CA as an alternativesareavhich is indeed NFA minus the valuation effect

18As robustness check, we provide also other measordhe Balassa-Samuelson effect, reported in &dbllike the productivity ratio

between the two sectors and the relative produgtofi manufacturing (as proxy for the traded séctogether with the relative GDP per
capita as in Galstyan (2010).

19The GM-FMOLS suffers also from smaller sample siimtortions than the within estimators (simple DO&SFMOLS) as reported by
Pedroni (2001).
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groups: core countries, periphery, CEECs and eatetid we reported the euro zone without the newEEmMbers (14
member states) and the complete euro zone as i bk GM- FMOLS results are reported in Table ritf@ model with
the trade balance. In Table 2 we have the estim&tiothe set up with the cumulative CA over GDRiditd in subsamples.

An extension with the relative government expendiis reported in Table 3.

[TABLE 1 AROUND HERE]

In Table 1 are reported the results for the baseditup with the trade balance over GDP as regfés$be coefficient for
the trade balance is negative as expected, eveisibnly significant for core countries and CEE@s the latter case it is
quite small compared to the other subsanipl@e terms of trade and the relative GDP per aagié always positive and
significant, in line with the literature. An excépt is represented by core countries, whose caeffidor the GDP per capita
is not significant although positive. There is myrmmetry between core and periphery in the eure zbhe CEECs behave
differently, as expected, because of their levad@felopment and the transition process. In Tabke rovide the analysis
for the subsamples, taking the cumulative CA ovBIPGs a regressor. Only in the case of core coutiteycumulative CA
has the expected sign. These are countries gaiogitlve NFA positions (positive cumulative CA inrocase) and this
should bring an increase in their REERs in the mmadbng-run, as expected. In other subsamples deéicients for the
cumulative CA is instead always negative and sigguift. Therefore for the periphery and CEECs w¢ hwéile an additional

increase in the REER even if these countries eepeeid a very negative cumulative CA.

[TABLE 2 AROUND HERE]

At the end, we have a surprising result when we thddyovernment expenditure relative to the tragiagners (Table 3).
The coefficient for this variable is strongly negatand significant, except for the periphery, weh#re sign is appropriate
but is not significant. Following the literaturéet coefficient is supposed to be positive, becamsimcrease in government

expenditure should fall mainly on non-traded goadd this bring an appreciation of the REER, asntedaalso by Ricci et

20The alternative is the GNDOLS for panel setups. To our knowledge thereilisnst comparison available between GM-DOLS and GM-
FMOLS. By the way, in Carrera and Restout (2048),authors claim that GM-DOLS suffers from two mdiawbacks: it is too sensitive
to the number of leads and lags, for which theredsstatistical method to choose them properly, eveh with only 1-lead and 1-lag
having a limited time span (in our case T=19) tegrdes of freedom are too few.

21The between-dimension estimates (like GM-FMOLS)th## long-run deviation are larger than the corradpw within-dimension
estimates (standard DOLS and FMOLS) as found aideealroni (2001) in the case of PPP analysis.

22We run the same regression dividing the sample anensubsamples and the significance in the codésto the presence of core
countries not in the euro zone. Taken into accanetCEECs not in the euro zone the coefficientsugmen to slightly positive and
significant. Results are available upon request.

12



al. (2013). In our case however, the governmeneedjpure has a positive effect on competitivenespgcially in the core

countries while in the periphery we can'’t see difgot of this variable on the REER.

[TABLE 3 AROUND HERE]

7. Factor analysisfor the 3 groups: core, periphery and CEECs

We then use the estimation results to get a fedhirelative importance of these different fastior explaining the changes
in REER. We expect that the changes in the cunwelaturrent account matter for the factor analydisthe REERs,

especially after 2008-2009 when the rebalancingceféf the transfer variable is supposed to wankthe recent years the
current account went from very huge deficits in egueriphery and CEE countries to a rebalancingeridst 5 years. Hence,

the cumulative CA (and NFA) improved even if it r@imed negative in most of the cases.

We estimate the long term coefficients from our gioal setup and we multiply these elasticitiestbg difference in the

corresponding variable. We take into account firsile period 2002-2007, which is the pre-crisisthoperiod and starts

from the introduction of the euro in some of ouncties. Then we compute the same analysis fopénied 2008-20143,

in which we have seen a rebalancing in the curearount position of most of the EU. Looking at WBEECSs, the

cumulative CA seems to matter the most in the estzhg period, the coefficient in the regressiomdeed the highest and
together with the strong negative NFA, should hawtrongly negative effect on the REERs (followthg transfer variable
theory). Instead the change in the REER is almeast and only slightly negative in the case of Pdlarhe terms of trade is
the factor that helps the REERs to go down, buteffect is counterbalanced by the cumulative CA #mel Balassa-

Samuelson measure. In the boom period the REER®e#® countries increased considerably. The fathatsmattered in

this period are very country specific, but agaie tumulative CA is an important factor for sometefm (Bulgaria, Estonia,

Hungary and Latvia), while the effect is even nagefor Lithuania, Romania, Czech Republic and Slda.
[FIGURE 1 AROUND HERE]

It is then worth seeing the impact of cumulative i©Ahe rebalancing period for the periphery. Alinals of these countries,
except Italy, experienced a decreasing in the NEAnd the period before 2008. Following the transfariable theory, we

should see a key role of the cumulative CA in mpghese countries gaining competitiveness (deicrgaiseir REERS). The

23We could not use 2012 as last year of the pericdis®e of data availability for some countries.
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cumulative CA instead behaves exactly in the oggpafirection, as we could have argued from theltesfithe estimations.
The REERs in those EMU members declined indeednbuts much as it should have been. The positifhieeince of the
cumulative CA seems to matter as well as the Bal&ssnuelson measure. The latter factor in the lperjpcan signal a
strong increase in the price of non-tradables, evttieir productivity increases less. The only ekoepis Ireland, which

productivity seems to help the country in gainimgnpetitiveness.

[FIGURE 2 AROUND HERE]

Lastly, in the core countries we should see theosipp in the rebalancing period, with a positivieef of the cumulative CA
and an increase in the REERs. The coefficient @fttansfer variable is correct for this group ofictries (see Table 2). The
contribution of the cumulative CA is indeed pogti\but not big enough to strongly increase the REHRe factor that
keeps the REERs in the core relatively low is tledaBsa-Samuelson measure and reflects a gain dugiraty in these
countries without an increase in price of non-tkdés In the core also the terms of trade helgsiving a very low REER,

in this case the wealth effect dominates the stibisiin effect.

[FIGURE 3 AROUND HERE]

8. BEER and exchange rate misalignments

To calculate the BEER and therefore the misaligntmbetween the actual CPI-REER and the equilibraine we divided
the sample in 3 parts: core, periphery and CEE@snanuse the coefficients from these estimatesl€Thland Table 2). We
calculate the BEER for both the trade balance hadctimulative CA, as determinants. The resultshosvn in Figures 4 for
the core countries, Figure 5 for the periphery emBigure 6 for the CEECs. Concerning the core memnlpFigure 3) it is
clear that, with the exception of Belgium, Finla®lyeden and partially of Luxembourg, their REER basn undervalued
in the considered period. The misalignments in amentries are more evident looking at the calcuhatvith cumulative
CA. This variable not only incorporates imbalantesrade balance for each period but also shirgs bn the whole CA
behavior through time. In all these countries t€ER has been undervalued since the 90s and ord9if we can see a
weak tendency to reverse the sign in Belgium. Gagnig the only member state that from the early020® 2009 which
experienced almost no misalignments in its REERs fteans that the actual German rate is in liné wét fundamentals.

The other core countries instead experienced a mudervalued REER respect to what their fundamemntaluld suggest.
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This corresponding overvaluation of the other Eldtesf, gives to the core an important advantageerms of

competitiveness.

[FIGURE 4 AROUND HERE]

The figures concerning the periphery are similangishe TB or cumulative CA (Figures 5). Irelandperenced a light
undervaluation of the REER in the early 2000s, evhiter that the REER has been almost in line itstlundamental value.
The fundamental rate itself was declining in thexipd, thanks to a huge increase in productivitd &am GDP due to
structural reform and pro-enterprise taxation, etioa and industrial relations together with a daipicrease in FDIs. Malta
and Portugal reflect a huge decline in competitbgsn much more than Spain, Greece or lItaly. Pdrieg@ecially faced
competitiveness problems since the 90s, with loewtin rates, increasing unemployment and very lowdpctivity

especially in high value-added sectors, which éd@aegatively the competitiveness. Portugal susthsignificant losses in
manufactures (notably textiles and apparel) onilypaitigated by gains in services (Moreno-Badiale, 2008). The Greek
REER is still overvalued and the misalignment isregrown in the late 2000s (if the cumulative CAaken as one of the
determinants). The misalignments decreased in qibaphery countries, but not enough as expectech fihe “transfer

effect” literature, which suggest a mean reversiotne REER in the medium/long- run.

[FIGURE 5 AROUND HERE]

At the end, the CEECs misalignments, based on atimelCA, after the early 2000s started to be wiévas in Halpern
&Wyplosz (1997). Among the CEECs, the lowest mgraiients in the recent years are in Croatia, RomamigSlovenia.
Poland experienced small misalignments only comsigeTB as a regressor to calculate the BEER. Hal@Nyplosz
(1997) find also that a continuing appreciatiorthad rate follows an initial depreciation at the ipegng of transition. The
initial undervaluation of the REER is evident, wiaéne cumulative CA is used as regressor. All te&Cs, except Slovenia
and Latvia, experienced an undervaluation at thte afrthe 90s. This occurs when markets are litezeli because of an
increasing in demand for foreign assets given digibtp supply. It may be also due to the huge bafsnflation and to the
lack of credibility of monetary authorities. Thensequent appreciation is due to a change in demargtoduction and
related to the Balassa-Samuelson effect and teagaof production costs for natural resourcess®udjustment has been

much higher than the equilibrium rate based on-omgdeterminants, which instead increased lessttheactual rate.
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[FIGURE 6 AROUND HERE]

9. Conclusionsand policy implications

The coefficients of the determinants differ a laerass groups in magnitude and sometimes in sigwedls The core
countries, which experienced positive NFA positiosisould have indeed an increase in their REERbénmedium-long
run. Instead this effect is not found for this perin the periphery and CEECS, in which the cogffits for the cumulative
CA is always negative and significant. Thereforeéhia periphery we should see in the long-run aritiadél increase in the
REER even if these countries experienced a verathegcumulative CA (and NFA position). Includiniget government
expenditure, this has a different impact on the RHieing a key driver for an increase in competitizss for the core alone.
In the core countries we see a positive effechefdumulative CA indeed and an increase in the REERe contribution of
the cumulative CA is then positive, however not &igugh to strongly increase the REERs. The fahtdrkeeps the REERS
in the core relatively low is the Balassa-Samuels@masure in these countries. Following the tranefeiable theory, we
should see a key role of the cumulative CA in hdpperiphery instead gaining competitiveness (desing their REERS).
The cumulative CA instead behaves exactly in theosjte direction. The REERs in those EMU membeddimsd indeed,
but not as much as it should have been. The pesitiluence of the cumulative CA seems to mattewvel as the Balassa-
Samuelson measure. The latter factor in the penypten signal the relative increase in the priceafi-tradable without a
corresponding increase in productivity. Lookingthe CEECs, the cumulative CA seems to matter thet nro the
rebalancing period, but in the opposite directisneapected from the transfer theory. The termgaafet is the factor that
helps the REERs to go down, but its effect is cedbdlanced by the cumulative CA and the BalassauSlon measure.
The misalignments in EU28 are huge and the pattéiffisr significantly across groups. The relativepiortance of the
transfer variable and the Balassa-Samuelson measererucial for the asymmetries. The core cousittiave been
undervalued for almost the whole period, which gnhtom an important increase in competitivenemsthose countries.
Instead the periphery has experienced high raspgcally in Portugal. In addition, the behavioiGEECs is also driven, as
expected, by catching-up process. The misalignmmefisct this phenomenon and are still extremelglevand persistent.

The misalignments are due to changes in both th@gfmentals and the actual REER.
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Tablesand figures

Tablel: GM-FMOLSfor the baseline model with trade balance over GDP asregr essor

euro
EU core periphery CEECs (no CEECs) euro
) 2 (3) 4 ®) (6)
CPI REER CPI REER CPI REER CPI REER CPI REER CPI REER
TB/gdp  -2.0723 -3.8347*** -2.6858 -0.0794*** -3.0135 -2.8155
(0.314) (0.434) (0.722) (0.522) (0.401) (0.379)
TOT  0.6505*** 1.1648*** 0.7548*** 0.1166 0.9288*** 0.9883***
(0.090) (0.140) (0.750) (0.140) (0.120) (0.110)
YDUSD 0.6225*** 0.7370 0.4339*** 0.6384*** 0.5843** 0.6816***
(0.080) (0.180) (0.130) (0.090) (0.120) (0.110)

Note: Standard errors are in parentheses: *** pk0t0p<0.05, * p<0.1. TB/GDP is the Trade balamtgyoods and services as a share of GDP (current
USD), TOT is the log of the Terms of Trade, YDU&DRhe log of the relative per capita GDP in constdSD. GM-FMOLS estimations are taken with 1
lag for the regressors and are calculated by therand @panelfm in RATS. In this Table are repotitedresults had without addiimgfreg (the variable
for the exchange rate regime), which is not ondithdamentals used to calculate the BEER. All frexHications include a constant term.

Table2: GM-FMOLSfor the baseline model with cumulative CA over GDP as regr essor

euro
EU core periphery CEECs (no CEECs) euro
(1) (2) 3) 4) (5) (6)
CPI REER CPI REER CPl REER CPI REER CPI REER CPI REER
CUMCA/gdp  -0.2904*** 0.1012*** -0.1238*** -0.7526*** -0.1536*** -0.2210***
(0.04) (0.045) (0.045) (0.088) (0.029) (0.026)
TOT -0.1782*** -0.1546*** -0.0134** -0.4504*** 0.0773** 0.0464***
(0.04) (0.08) (0.15) (0.08) (0.05) (0.04)
YDUSD 0.1718*** 0.1955 0.2137*** 0.0558*** 0.3336*** 0.3796***
(0.14) (0.20) (0.45) (0.27) (0.13) (0.12)

Note: Standard errors are in parentheses: *** pk0t0p<0.05, * p<0.1. CUMCA/gdp is the cumulati@A over gdp in current USD, TOT is the log of the
Terms of Trade, YDUSD is the log of the relative papita GDP in constant USD. GM-FMOLS estimatians taken with 1 lag for the variables and are
calculated by the command @panelfm in RATS (Do&@d2. In this Table are reported the results hadaui addingmfreg (the variable for the exchange
rate regime), which is not one the fundamentals tisealculate the BEER. All the specificationslirte a constant term.
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Table3: GM-FMOLSfor an alternative mode with the government expenditure (extension)

euro
EU core periphery CEECs (no CEECs) euro
(1) 2) 3) (4) ) (6)
CPI REER CPI REER CPI REER CPI REER CPI REER CPI REER
TB/gdp -1.5568 -4.1207*** -1.9463 1.0218*** -2.6547 -2.4680
(0.276) (0.440) (0.672) (0.387) (0.417) (0.370)
TOT 0.3256*** 0.8538*** 0.6409 -0.3552% ** 0.6431*** 0.6685***
(0.08) (0.14) (0.17) (0.13) (0.12) (0.11)
YDUSD 0.673*** 0.6204*** 0.2991*** 0.9586* ** 0.5407*** 0.5483***
(0.07) (0.16) (0.11) (0.08) (0.11) (0.10)
GOV_EXP -0.1484*** -0.5474*** 0.2999 -0.0711*** -0.1452 -0.1747**
(0.05) (0.12) (0.08) (0.08) (0.08) (0.07)

Note: Standard errors are in parentheses: *** pk0t0p<0.05, * p<0.1. TB/GDP is the Trade balamtgoods and services as a share of GDP (current
USD), TOT is the log of the Terms of Trade, YDU&Dhe log of the relative per capita GDP in constdSD, GOV_EXP is Total Government
expenditure (current USD) over GDP relative to vaéggl average of partners. GM-FMOLS estimationdadten with 1 lag for the variables and are
calculated by the command @panelfm in RATS (Do@d22. In this Table are reported the results habout addingmfreg (the variable for the exchange
rate regime), which is not one the fundamentalsl tisealculate the BEER. All the specificationslirde a constant term.
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Figure 1: factor analysisfor the CEECs (2008-2011)
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Figure 2: factor analysisfor the periphery (2008-2011)
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Figure 3: factor analysisfor the core (2008-2011)
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Figure 4a: REER misalignmentsfor core countries (TB/GDP)
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Figure 4b: REER misalignmentsfor core countries (CUM CA/GDP)
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Figure 5a: REER misalignmentsfor periphery countries (TB/GDP)
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Note: positive (negative) values mean that theadREER is higher (lower) than the “equilibrium”lua and the country is
less (more) competitive.

Figure 5b: REER misalignmentsfor periphery countries (CUM CA/GDP)
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Figure 6a: REER misalignmentsfor CEECs (TB/GDP)
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Figure 6b: REER misalignmentsfor CEECs (CUM CA/GDP)
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