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Abstract

In the present paper — following a preceding iniggdton in 2012 —
| investigate the way the most important macroeognoand
economic policy factors have influenced the equilib exchange
rate of the Central and South Eastern European encres in the
last decade. | am endeavouring to compare the ghicduations of
foreign exchange markets in the eurozone and 15rgenge
economies. | take advantage of the concept andauelihgy of
fundamental and behavioural exchange rates thdagyamine in a
panel regression framework how productivity, ingtrerate
differentials and monetary variables affect nomirahd real
exchange rates and then compare the result withvishaal
countries' analysis based on the methodologicatlgute offered
by ECB (2004). Empirical tests suggest that higthem average
public debt largely influences the market value gewent of
currencies and explain long run tendencies. | gh&int out that
emerging markets' data raise a lot of methodoldgicablems.
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1. INTRODUCTION

The goal of the paper is to reveal the long-rumti@hship between
nominal and real exchange rates and macroeconaméamentals in a panel of
15 Central and South (Eastern) European countritts chose economic ties to
the eurozone for the years following the introdoretof the common European
currency.

When estimating long-run relationship between ergkarates and
macroeconomic fundamentals the general problenrdedaas starting point is
why PPP based real exchange rate deviates fronomoaeconstant, what factors
make the long run exchange rate follow differenthphan that marked by the
purchasing power parity condition proposed by Cadseen in the original
conception it was acknowledged that presuming ttiatiaw of one price holds,
one needs to take account of — among others —résepce of transaction costs
and temporary interest deviations. In the shortausason for the exchange rate
fluctuating around an equilibrium path can be tmporary difference between
(real) interest rates of the two currencies basedhe interest parity condition.
Between a more and a less developed country suehest differential also
appears in the long run which is manifested in @$EER (capital enhanced
equilibrium exchange rate) approach which combipeschasing power parity
relations with uncovered interest parity, in whitle difference in interest rates
existing between the two countries is not integuleds a simple short-term effect
but as a persistent phenomenon. Furthermore, tReb@Bed exchange estimation
is often — especially in the case of comparing therency price of a less
developed country to a more developed one — suppltad by the Balassa-
Samuelson effect. This effect can better detect phmeductivity growth
differentials prevailing between the two countriedich accounts for the
dissimilar price level development of the tradabied non-tradable (tertiary)
sector goods and therefore explains long-run trefideal exchange rates. Egert-
Halpern et al. (2005) question the Balassa-Samnedsfect whether it really
exerts strong influence on the relative growth ratethe price level of two
countries. The fact that tradable sector producightminclude non-tradable
market-determined and regulated market componeatemthe question even
more complicated. They conclude, nevertheless,ttietual (tradable and non-
tradable) productivity differential — similarly téerms of trade and public
consumption with less explanatory power — always &aositive impact on the
real exchange rate in the studies focusing on exgghaate movements in the
CEECs.

Most of the relating literature examines how realhange rate behaves
in equilibrium. The internal-external equilibriumorceptions — including
fundamental equilibrium exchange theories (FEER)ere developed to define
an exchange level (which can be interpreted mdsbisn a normative point of
view), in that internal balance is underpinned by émployment and an output
level at low inflation, whereas external balancernsured by net savings and the
corresponding current account identity under theemiinternal conditions



(Bouveret, 2010). The behavioral equilibrium exdmmnate theory (BEER) — see
Clark and MacDonald (1998) for instance — triegxplain the formation of real
effective exchange rates determined by economicddomentals and does not
necessarily provide any economic equilibrium cdodisuch as external balance
or full employment. Behavioural equilibrium exchangates, nevertheless, often
have well-established results which can be usedxfpfaining the deviation of
exchange rates from their historically given eduilim path, and therewith for a
valid judgement on the explanation of the overméss or underratedness of
currencies. PEER (permanent equilibrium exchange) régheories separate
persistent long-run and medium-run effects (defirinrrency fluctuations along
a business cycle) to interpret equilibrium exchamgtes (Bza-Bojanowska,
2009). After calculating medium-run and long-runfeefs, exchange rate
misalignment is then decomposed into the effectstrafsitory factors and
random walk disturbances and the impact of the adewi of economic
fundamentals from their long-run their sustainab#dues. While the models
designed following internal-external equilibrium nolitions or any economic
relation among fundamentals usually lack a consistén stock-flow measures
and therefore raise numerous statistical problecas, still provide a good
approximation of the medium-term level of equilibri exchange rates.
(Bouveret, 2010).

Egert-Halpern (2005) take advantage of a meta-ssgre analysis to
reassess empirical findings and conceptional seté&sron equilibrium exchange
rates and investigate eight new EU member staie$iamge misalignment. They
justify that different exchange rate theories (BEEHREER, PEER) deliver
different levels of currency misalignment and thettmodology might also distort
estimation results. As different methodologies diffitrent equilibrium exchange
conceptions provide rather diverse picture on avesitcurrency rate tendencies
it is worth examining more economies in a panelmfgwork to discover
similarities in the relationship between macroegnito fundamentals and
exchange rates within a greater dataset consisifngarious countries with
possibly similar development characteristics. Aglastimation therefore seems
to be reasonable when analysing exchange rates@fging economies such as
new and future EU members.

2. METHODOLOGICAL BACKGROUND

Before fixing exchange rates in a common curren®a aquilibrium
exchange rate calculations are essential to aveahgvdetermination of final
values against the common currency. When assefsitays affecting changes in
currency value of catching-up economies we can doawthe experiences of
countries moving towards a monetary integratiotedin or twenty years ago.

Alberola et al. (1999) use panel cointegration téghes to identify
time-varying equilibrium real exchange rates andteial equilibrium nominal
rates in order to gauge whether EMU member cowitdboice of fixed parity



towards the euro basket of currencies was wellbésteed before entering the
eurozone in an internal-external equilibrium modBY defining an external
balance as proposed by Frenkel and Mussa (1985garidternal equilibrium
condition of Balassa and Samuelson (1964) theyrdpose the exchange rate of
a country into a ratio of the prices of foreign atwnestic tradables and the price
ratio of domestic tradables and non-tradables. Thelgte the concept of
equilibrium exchange rate with that of cointegmation a sample of data
consisting of the US dollar, the Canadian doll@n ynd the eurozone countries’
former currencies and opt-out EU countries’ curiesicThey explain equilibrium
exchange rates with net foreign asset data (asao$wcurrent account balances)
and an index of relative sectoral prices’ (as dbedr by the above price ratio)
impact on exchange rates. With this methodologscdlition they were able to
conclude that the dollar was overvalued towardsetite at the beginning but the
four major currencies were well locked to the comrarrency at the time of the
creation of the eurozone.

Exchange rate estimations usually emerge when shsuy Central and
Southern Eastern European Countries in the comtekbw to define the right
equilibrium exchange rate for the time of new EWmpies’ entrance to the ERM
Il. Apart from the difficulty in accessing data dimese countries an important
issue to be addressed is the strong undervaluafidthese currencies after the
shift to market economy. Despite the dispputedosatBalassa-Samuelson effect
at least the question of productivity differentiadan not be disregarded if
emerging economies’ exchange rate is discussed. alncross-sectional
interpretation the gap between PPP based and nbexiclaange rates can be well
approximated by productivity indicators. The ECBO0@2) provides a
methodological overview on how to tackle this peohl and first of all
recommends the usage of a panel data frameworksByating the behavioural
exchange rate of emerging countries one have te wdfh problems of missing
and extremely volatile data. For a better estinmatie ECB (2004) proposes first
of all that instead of assessing what factors affang-term exchange rates in a
country-by-country analysis it is more advisableuse a panel framework with
economies of similar size and of similar macroecenicofundamentals. With a
more extended database the estimation results sigihificantly improve,
however, the inclusion of too many different ecofesmight also lead to false
conclusions. In their two-step method one shoulst §elect a panel of market
economies with long history and reliable data asd the intercept and other
parameter values of the cointergation panel of ehesuntries’ data to test
emerging economies’ statistics one by one by eatedion. For the panel group
of advanced economies first the presence of caiatieg should be tested then it
is worth using more estimation methods such as @iO®LS or pooled mean
estimations.

Hassan and Holmes (2012) was investigating lessldped markets to
detect the relationship between income remittaraes$ the real exchange —
defined as ratio of tradables and non-tradableepiclices — in a panel data



analysis. Apart from the two variables under exatiim they included real GDP
per capita, government expenditure, terms of trage six-month US interest
rate. They found some evidence for income remittarcausing real appreciation
in the home country in the long-run.

3. EMPIRICAL RESULTS

Drawing on previous research results | analysegtiegterly time series
of the nominal exchange rate of the euro expresseaits of national currency
and the real effective exchange rate — where agdgkc- for a panel of 15 Central
and Southern European countries. The examinatidogepans the years 1999-
2012. The period is first of all determined by dateailability but is also
important to note that by 2000 a significant reggr&ciation of these currencies
had taken place (ECB 2004) and a less strong pesiéndency, if any, has
continued until today.

Data were collected from the IMF IFS, Ameco anddstat databases.
The idea behind also using nominal data was te tifae relationship between the
exchange rate and inflation as well as financiatkeaprocesses as proposed by
the underlying theories of exchange parity condi&io Among the selected
countries under examination some maintain or maathfixed exchange rates
which of course means that countries with rigidhage regimes (such as the
Baltic countries and Bulgaria with their currenayabd system) serve as control
group for the analysis. Similarly those Central dpgan countries which have
acceded the eurozone (Slovenia, Malta, Cyprus,a&iavand Estonia) have had
no fluctuation in their currency rates againsteleo but still have their own real
effective exchange rate data. Major deficiencieshimm dataset appeared in the
case of Croatia, Serbia and Turkey, therefore | tadfor instance, estimate
productivity statistics based on national (annishpur market survey for Serbia
(SORS, 2012) and use mixed values of IMF and Eatashtistics for Turkey and
Croatia. Croatian and Serbian exchange indices wessing in Eurostat and
therefore replaced by bruegel.org (2012) on thasbak the methodology of
Darvas (2012).

Based on earlier research | use a basic relatiagohwihearlier tested on
the data of value of the euro against the Hungaaizoh Polish currency and the
USD-euro exchange rate (Vamos, 2012). The startiqgation suggests an
equilibirium exchange rate that evolves under badaof payment equilibrium in
its original form described by MacDonald (2000):

§ =y +ay(5) +a,(p — )+ Byl emp) = B (ylemp) + (i, —i) + y,(debt) +u,
1)

where sdenotes the period t (ang; $s the t-1) nominal exchange rate,jpthe
period t inflation, y/lempis the productivity (GDP/employed persons), dibthe



public debt to GDP ratio; is the 3-month money market rate andsuhe error
term (variables marked by an asterisk stand forsdmae variables of the foreign
sector). With the inclusion of the public debt-t®B variable | presume that
countries suffering under the disadvantages ofrenas debt services payable
observe a depreciation of their currencies mainltimes of global financial
crises when investors tend to be more risk aveérae tnder more stable world
market circumstances. (It replaces net foreigntassben explaining financial
account processes). Productivity data, inflatiod @mterest differentials reflect
deviations from eurozone average (changing conipaojistatistics. Because of
difficulties in data availability of quarterly tratlle and non-tradable price indices
I do not control for sectoral effects within theegmal economy, only for external
price competitiveness with the help of terms ofi¢rindices.

In the first step | calculated the gap between seahange rates and nominal
exchange rates against the euro area for 1999 886 B a cross-sectional
dataset.
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Figure 1Gap between real and nominal effective exchangs rat

Notes: BG=Bulgaria, CY=Cyprus, CZ=Czech Republic, R4€roatia,
EE=Estonia, HU=Hungary, LV=Latvia, LT=Lithuania, MMalta, PL=Poland,
RO=Romania, SR=Serbia, SK=Slovakia, SI=SloveniazTukey

Source: AMECO, bruegel.org, 2013, author’s figure

The exchange gap was still significant in 1999 had moderated by 2006 which
was the last year when all these countries kephdgpendent currency regimes.
By approximating exchange gap in the two selectsts/by GDP per capita PPS
and GDP per employed person (in PPS) we find stliokgoetween the different
measures of productivity and a remarkable elagtinitL999 especially if we use
a dummy for countries with currency board. In 20@6wever, as the gap is
getting narrow, the elasticity significantly redscand also Rfigures decline,
moreover, the dummy appears with a negative caeffic



1999 2006
without dummy|  with dummy  without dummy with dummy
coefficient coefficient
. 0,750727 1,10893 0,0425218 0,034884
GDP/capita (0,03171)|  (0,00124) (0,06240) (0,08174)
adjusted R adjusted R
0,254929] 0,562694 0,183890 0,388288
coefficient coefficient
GDP/employed 0,706739 1,07463 0,0492247 0,031385
person (0,04282) (0,00199) (0,04731) (0,21040)
adjusted R adjusted R
0,223901] 0,528468 0,213413 0,305612

Table 1 Gap between real and nominal effective angh rates
Source: AMECO, bruegel.org, Eurostat, IMF, SOR3.3@uthor’s calculation

During the computation of the regression (with OUSYmployed the
logarithmised values of data indexed to the aveg2005 for quarterly time
series as Eurostat publishes real effective exahaaigs and productivity indices
with a base index of 2005. | also inserted a cdsismmy variable to control for
above average exchange shocks between 1999 anda20@@ll as 2008 and
2009. These variables are applied to explain msperculative attacks and the
global financial crisis. Euro introduction and @mcy board countries were also
controlled for.

I conducted the testing of nominal and real effecgéxchange rates by
involving the dummies and inserting other fundaraknbne by one. Among all
explanatory variables applied in the model the potiglity differential appeared
with a characteristic positive sign in real exchargstimations but had to be
replaced by trade balance to GDP data for testorgimal exchange rates. The
currency board dummy was significant in both tesitsugh with ambiguous
coefficients (depreciating nominal exchange andregting real), eurozone
entrance dummy seemed to appreciate nominal ardaféecting real exchange,
whereas the crisis dummy only had explanatory pdaereal data. Openness
dynamics (measured as data indexed to 2005) makeencies stronger in
contrast with the results of ECB (2004), the lesélpublic debt (its indexed
dynamics were not significant), as suspected, adsodor a significant
depreciation. The explanatory power of other vdesbnvolved in the models
(terms of trade index, M2/GDP levels, interest afiintials, euro growth and
fixed capital formation to GDP levels) vary accoglito whether nominal or real
values are explained. It is interesting to notet timterest differentials were
involved in nominal terms and still approximate Irgalues better. (Inflation



differentials only had significant coefficients the case of the real effective
exchange rates but were disregarded for method@bgasons.)

Nominal exchange rate

Coefficient Std. Error t-ratio p-value
const -1,12061 0,0914831] -12,2493 <0,0000[1
euro -2,38463 0,103568 -23,0248 <0,00000
currency board 0,395861 0,0786269 5,0347 <0,00001
openness_dynamics -0,665062 0,210346 -3,1618 3001p
trade balance/GDP -0,011673Y 0,004026p7 -2,8996 03840
debt/GDP 1,1173 0,178767 6,2500 <0,0000(L
terms_of_trade 1,46827 0,549641 2,6713 0,00771
M2/GDP 0,242523 0,0261471 9,2753 <0,00001
R-squared | 0,472511Adjusted R-squared 0,467&194
Real exchange rate

Coefficient Std. Error t-ratio p-value
const 0,224078 0,0232622 9,6327 <0,00001
euro 0,0167882 0,010946%5 1,5337 0,12553
currency board 0,031717 0,00828201 3,82964 0,00014
crisis -0,02400[ 0,0095771 -2,5067 0,01234
openness_dynamics 0,0809191 0,0242199 3,3410 0,00084
GDP/employed differ 0,364334 0,0268943 13,5464 <0,00001
debt/GDP -0,167151 0,0200518 -8,336( <0,00001
interest differential -0,263474 0,0572918 -4,5988 <0,00001
euro_growth -0,009867%2 0,00174168 -5,6654 <0,00001
gross capital to GDP -0,00515332 0,00075549 -6,8212 <0,00001
R-squared | 0,453815 | Adjusted R-squared | o,4474o¢

Table 2 Nominal (euro) and real (effective) exchargfe estimations in panel

Source: Eurostat, IMF, AMECO, bruegel.org, 2013thaw’s calculation

As last step | also conducted the panel regredsinthe exchange gap of
real and nominal effective exchange rates agahesteurozone countries. The
results were in line with the above described figdi and proved to be more
robust than in the previous tests. Among dummyaldeis currency board and
eurozone entrance remain significant, GDP per eyaplopersons differential
henceforward strongly contributes to real appremiat just like openness



dynamics. Debt-to-GDP, interest differential, eunoe growth and gross capital
formation to GDP remain important regressors desingathe gap between real
and nominal exchange rate. It is interesting toentitat the indexed (and
logarithmised with 2005 as basis year) terms dddrandicator appears with a
strong positive sign increasing the value, whetbadevel of opennes (expressed
as apercentage of GDP) tends to decrease the @ghational currencies in line
with ECB (2004). The reason why also capital foioratdepreciates currency
might be that capital invested in these countriestiy flows in in the form of
FDI and because of profit remittances abroad findécreases the real value of
the national currency.

Exchange gap

Coefficient |Std. Error t-ratio p-value
const 0,239912 0,0208333 11,5159 <0,00001
euro -0,037397]3 0,0113542 -3,2937 0,00103
currency board 0,0191337 0,00814469 2,3497 0,01907
GDP/employed differ 0,413638 0,0272093 15,2021 <0,00001
openness_dynamics 0,22452 0,0264783 8,4794 <0,00001
debt/GDP -0,101194 0,0185827 -5,4456 <0,00001
interest differential -0,677907 0,0604447 -11,2154 <0,00001
euro_growth -0,0104817 0,00158891 -6,5964 <0,00001
grosscapital to GDP -0,00317Q91 0,000571369 -5,5497 <0,00001
openness (to GDP) -0,0544974 0,0109716 -4,9671 <0,00001
terms of trade 0,5049 0,0640661 7,8809 <0,00001
R-squared | 0,618530 | Adjusted R-squared | 0,613471.

Table 3 Exchange gap estimations in panel

Source: Eurostat, IMF, AMECO, bruegel.org, 2013thauw’s calculation

4. CONCLUSIONS

After a period of strong devaluation of Central aBduth (Eastern)
European currencies, mainly due to economic tramsiénd political shifts, by
2006 these countries currencies’ have strongly eaged to their market value as
suggested by the mitigation in the gap between aeal nominal effective
exchange rates. Based on BEER exchange estima@idrave a great abundancy
of variables with possible significant effect on exging countries’ exchange
rates. Among the macroeconomic fundamentals hauvimgst significant
explanatory power on long-term exchange path pridtyc and interest
differentials, public debt-to-GDP ratio, openneas te identified as best fitting
ones. The OLS framework used in the present amalysiwever, suffers from



numerous methodological discrepancies, which mikemasonable to continue
the research with the above data in a panel coitieg framework to set up a
model capable of forecasting and provide a reliagbtigement of the possible
over- and underratedness of currencies.

REFERENCES

Chaper in an edit book

Clark, P. B., MacDonald, R. (1998). Exchange raaesl economic
fundamentals. A methodological comparison of Bearsl Feers. In: R.
MacDonald and J. R. Stein, (ed&jjuilibrium exchange ratedUnited States:
Kluwer Academic Publishers, pp. 285-322.

Journal paper

Alberola, E., Cervero, S. G., Lopez, H., Ubide, @999). Global
Equilibrium Exchange Rates: Euro, Dollar, ,Ins”, y@”, and other Major
Currencies in a Panel Cointegration Framewdnkernational Monetary Fund,
WP/99/175

Beza-Bojanowska, J. (2009): Behavioral and Permang&aty/Euro
Equilibrium Rate. Central European Journal of Economic Modelling and
Econometrics, CEJEME, pp. 35-55.

Darvas, Zs. (2012). Real effective exchange ratesl78 countries: a
new databas@ruegel Working Paper, 2012/0gvww.bruegel.org.)

Egert, B. (2007). Real Convergence, Price Level v@agence and
Inflation Differentials in Europe. William Davidsomstitute, Working Paper
Number 895

Egert, B., Halpern, L. (2005). Equilibrium exchangées in Central and
Eastern Europe: A meta-regression analYBBEIT Discussion papers. 4/2005

Egert, B., Halpern, L., MacDonald, R. (2005). Eduwibm Exchange
Rates in Transition Economies: Taking Stock of b&ues.William Davidson
Institute Working Paper Number 793

Hassan, G., Holmes, M. (2012). Remittances andrda¢ effective
exchange rate8/PRA paper No. 40084

MacDonald, R. (2000). Concepts To Calculate Equilin Exchange
Rates: An Overview. Economic Research Group of Dbatsche Bundesbank:
Discussion Paper 3/0



ECB (2004). (Maeso-Fernandez, F., Osbat, Ch., $SzhBa) Towards
the Estimation of Equilibrium Exchange Rates forECBcceding Countries:
Methodological Issues and a Panel Cointegratiorspgeetive.Working Paper
Series, No. 353

SORS (2013). Labour market survey 20B2lletin 564 Belgrade
Paper published in conference proceedings

Vamos, |. (2012). Equilibrium exchange estimates &me crisislst
International Scientific Conference. Economic anaci8l Development
Frankfurt am Main,12-13 April 2012. CD-publicatid8BN 978-961-6825-49-8

Internet resource

Bouveret, A. (2010)BEER Hunter: the Use and Misuse of Behavioural
Equilibrium Exchange Rates 18 April 2010.
http://antoine.bouveret.free.fr/topic/beer-hunttyea2010-bouveret.pdf [accessed
15.08.2011]

SORS (2013).Labour force survey 2012Bulletin 564, Belgrade,
http://pod2.stat.gov.rs/ObjavljenePublikacije/G2BE/G20135564.pdf
[accessed 13.05.2013]



