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REAL EFFECTIVE EXCHANGE RATE
AND UNEMPLOYMENT ACROSS
POST-TRANSITION EUROPE:
EVIDENCE FROM WAVELET
COHERENCE ANALYSIS

ABSTRACT

Purpose: The aim of this paper is to examine the co-movement between the real effective exchange rate and
unemployment across post-transition Europe.

Methodology: The research data sample in this paper consists of monthly data from 2000M1 to 2019M6
for ten European post-transition countries. After standard correlation analysis, the research followed a
wavelet coherence approach, provided time-series analysis in the time-frequency domain and illustrated
evolution of the co-movements in the observed period.

Results: Conventional approach research results suggest no significant correlation between variables under
consideration in cases of Poland and Lithuania. In cases of Latvia and Slovenia, standard correlation coef-
ficients were positive and not in line with the theory. Correlation coefficients supported the theoretical as-
sumption in six other countries included in the study. Wavelet coherence analysis results provided deeper
insights into the relationship over time and the frequency domain. Empirical results gained in this research
revealed a decline in the unemployment rate accompanied by depreciation of the real effective exchange rate
as a prominent pattern at the beginning of the observation period suggesting pro-cyclical monetary policy.

Conclusion: During the crisis of 2008 no link between variables under consideration was confirmed, while
after the crisis empirical results were in line with the theoretical assumption, suggesting that depreciation
of the real effective exchange rate might be used as an instrument to boost employment.

Keywords: Correlation, wavelet coherence, unemployment, real effective exchange rate

1. Introduction are different in terms of exchange rate regimes. Bul-
garia established the currency board, Estonia, Lat-
via, Lithuania, Slovakia, and Slovenia are members
of the Euro Area, while Croatia, Czechia, Poland
and Romania follow a flexible exchange rate regime,
at least de jure (Slavov, 2017). Czechia and Poland
implemented inflation targeting and Junicke (2017)

European post-transition countries experienced a
large increase in unemployment during a recession
following the 2008 financial crisis. Campolmi and
Faia (2015) emphasize that currency fluctuations
represent a prominent determinant of labor market
dynamics. The countries of interest in this research
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found them likely to target Producer Price Index
(PPI) inflation rather than Consumer Price Index
(CPI) inflation. Furthermore, flexibility of the nomi-
nal exchange rate is often considered crucial for the
adjustment of the real exchange rate to purchas-
ing power parity (Huang & Yang, 2015). As already
stated, some of the sample countries are members
of the European Monetary Union (EMU). To estab-
lish an equilibrium real exchange rate in the EMU
countries, the asymmetric measures are required
(Jiang et al., 2016). Therefore, this paper observes
ten European post-transition countries and exam-
ines the interrelationship between the real effective
exchange rate and unemployment. As further elabo-
rated in the literature review section, the nature of a
relationship might be ambiguous and cannot be as-
sumed prior to empirical testing. When testing the
existence and nature of the link, an increase and a
decrease in the real effective exchange rate represent
currency depreciation and appreciation, respective-
ly. The relationship between the real effective ex-
change rate and unemployment was tested by using
a conventional approach. Furthermore, this paper
analyzes the country-specific relationship for ten
European post-transition countries by taking into
account potential changes in relation to time and
frequency. Pentecost and Zarzosa Valdivia (2016)
provide a literature overview pointing out the prob-
lem of endogeneity in the interrelationship between
the real effective exchange rate and unemployment.
Therefore, the real effective exchange rate might be
a leading variable affecting the unemployment rate
in a country or a lagging variable affected by the un-
employment rate in a country. A wavelet coherence
approach employed in this paper overcomes the is-
sue and illustrates the relation that might be chang-
ing over the time and frequency domain.

The reminder of the paper is organized as follows:
Section 2 briefly summarizes the existing literature
related to the topic under consideration. Section 3
provides research data and the methodology em-
ployed, while Section 4 gives empirical results and
discussion. The final section provides an overview
of the main research findings.

2. Brief review of the related literature

The baseline theoretical model for this paper relies
on the well-known Phillips curve that assumes a
negative relation between inflation and unemploy-
ment in a country. Empirical literature has repeated-

ly questioned the Phillips curve in the last decades.
However, this paper is focused on the relationship
between unemployment and the real effective ex-
change rate as a more comprehensive measure of
a country’s competitiveness. Horvath and Magda
(2018) examined the relationship between inflation
and employment across European Union (EU) mem-
ber countries and pointed out that the Philips curve
has completely diminished nowadays. Based on the
Phillips curve, D’Adamo and Rovelli (2015) illus-
trated that different labor market institutions across
EU countries respond differently in terms of infla-
tion to unemployment and exchange rate shocks.
Schmitt-Grohé and Uribe (2016) pointed out that
a currency peg and free capital mobility affect sov-
ereign borrowing during periods of expansion and
high unemployment rates during periods of con-
traction, respectively. Nucera (2017) examined the
dynamics of unemployment and effects on exchange
rate fluctuations pointing out that lower growth in
the unemployment rate appreciates currency of a
country, while higher growth in the unemployment
rate causes currency depreciation. Devereux and Yu
(2017) suggested that in normal times, alternative
exchange rate policies do not affect the economy
differently. However, in periods of crisis, the effects
on the real economy were more adverse under a
pegged exchange rate regime. Geerolf (2019) exam-
ined the Phillips curve under different exchange rate
regimes and found that inflation and unemployment
correlated negatively under fixed exchange rate re-
gimes, whereas the relationship does not hold under
flexible exchange rate regimes. However, the results
pointed out a negative correlation between real ex-
change rate appreciation and unemployment under
fixed and flexible rate regimes as well. Benazi¢ and
Rami (2016) employed the bounds testing approach
and found that Croatian monetary policy is limited
when it comes to reducing unemployment. Andor
(2016) pointed out divergences developed within
the euro area when considering common unem-
ployment insurance as a possible measure to make
the single currency sustainable. Mosteanu (2017)
pointed out that pegging the currency to the euro
increases investor confidence and consequently
the level of investment in Bulgaria and Romania,
which results in creating new job opportunities
and decreasing the unemployment rate. Saadaoui
(2018) examined peripheral countries of the EMU
and pointed out that due to internal devaluations
the peripheral countries have managed to reduce
their exchange rate misalignments. Effects from the
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real effective exchange rate to unemployment are
often referred to in the literature as real exchange
rate pass-through. Usman and Elsalih (2018) and
references cited therein pointed out an ambiguous
relationship between real effective exchange rates
and unemployment. A consequence of real effec-
tive exchange rate depreciation are cheaper exports
and more expensive imports. Hence, a country may
increase the quantity of exports and production ac-
companied with increased employment. In the case
of labor market rigidity and high bargaining power
of employees, real depreciation of national currency
might correspond with an increase in wages that
reduce the earnings of companies. Real deprecia-
tion of the real exchange rate might have detrimen-
tal effects on a country’s unemployment rate in the
case of highly dollarized economies (Galindo et al.,
2007). Some countries considered in this research
joined the EMU within the period under study,
whereas economies of others are highly dollarized
(Bosnjak, 2018). Furthermore, there might be effects
from unemployment to the real effective exchange
rate as well. An increase in employment increases
a country’s productivity and consequently national
currency appreciation. Hence, the relationship be-
tween real effective exchange rates and unemploy-
ment might be ambiguous and different over time
as well as for individual countries. The empirical
literature on the intersection between the real ef-

fective exchange rate and unemployment is scarce,
especially for the group of countries considered in
this paper. Furthermore, some of the sample coun-
tries are members of the EMU, while others are be-
ing considered for membership. Stoupos and Kio-
hos (2017) analyzed conditions from the perspective
of the single currency area and found that Croatia,
Czechia, and Hungary are not ready to join the
euro area, while Poland and Romania were already
aligned with the euro fluctuations. The aim of this
paper is to make a step forward towards filling a gap
in the literature and shed some light on the relation-
ship between the real effective exchange rate and
unemployment in European post-transition coun-
tries.

3. Research data and methodology

The research data sample consists of monthly un-
employment rate data expressed as a percentage of
active population and the real effective exchange
rate index (2010=100) for 19 trading partners (the
euro area) from 2000M1 to 2019M6. The sample
data were retrieved from Eurostat for ten Euro-
pean post-transition countries including Bulgaria,
Croatia, Czechia, Estonia, Latvia, Lithuania, Poland,
Romania, Slovakia and Slovenia. Unemployment
trends are illustrated in Figure A1 in the Appendix,
while descriptive statistics is summarized in Table 1.

Table 1 Descriptive statistics for the unemployment rate from 2000M 1 to 2019M6

Bulgaria Czechia Croatia Latvia Lithuania
Min. 4.4 1.7 5.9 5.1 3.7
1st qtr. 6.8 4.8 10.6 8.7 7.1
Median 10.4 6.8 13.6 11.2 10.7
Mean 10.6 6.2 13.1 11.5 10.8
3rd qtr. 12.8 7.7 15.4 13.8 13.8
Max. 20.7 9.6 19.5 21.5 19.1
Poland Romania Slovenia Slovakia Estonia
Min. 4.7 3.7 4.0 5.3 3.9
1st qtr. 7.4 6.1 5.8 10.7 6.2
Median 9.0 6.8 6.6 13.8 8.6
Mean 9.8 6.6 6.9 13.5 9.1
3rd qtr. 12.2 7.4 8.1 17.2 11.4
Max. 17.9 9.5 11.3 20.2 19.7

Source: Author’s calculation based on Eurostat data
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As can be seen in Table 1, Croatia and Slovakia
experienced the highest average unemployment
rate in the period from 2000M1 to 2019M6, while
Czechia and Slovenia recorded the lowest average
unemployment rate in the said period. As illus-
trated in Table 1, the unemployment rate in other
countries ranges between these values. Figure A2
in the Appendix illustrates the development of

the real effective exchange rate index for 19 trad-
ing partners (the euro area). An increase in the
real effective exchange rate and a decrease in the
real effective exchange rate represent real depre-
ciation and real appreciation, respectively. Table 2
provides descriptive statistics for the real effective
exchange rate index for 19 trading partners (the
euro area).

Table 2 Descriptive statistics for the real effective exchange rate (2010=100) from 2000M1 to 2019M6

Bulgaria Czechia Croatia Latvia Lithuania
Min. 67.3 67.9 85.5 80.7 79.9
1st qtr. 79.0 82.0 93.3 89.9 88.4
Median 94.8 93.1 96.1 99.8 99.6
Mean 89.7 90.5 95.3 95.9 95.6
3rd qtr. 98.5 99.1 97.3 101.1 101.2
Max. 101.8 107.5 101.4 105.3 104.1

Poland Romania Slovenia Slovakia Estonia
Min. 77.6 76.0 93.0 56.3 80.8
1st qtr. 92.1 87.0 95.4 74.0 87.4
Median 95.5 97.3 98.2 99.8 99.3
Mean 95.6 94.9 97.5 882 97.0
3rd qtr. 98.6 100.8 99.3 101.1 105.2
Max. 116.5 116.4 100.8 103.8 110.3

Source: Author’s calculation based on Eurostat data

As illustrated in Table 2, the highest average real ef-
fective exchange rate index for 19 trading partners
(the euro area) was recorded in Slovenia and Esto-
nia, while the lowest average real effective exchange
rate index for 19 trading partners from the euro area
is recorded in Slovakia and Bulgaria. After data sam-
ple presentation and description, the research starts
from an approach that is more conventional. Based
on the research data presented in this section, the
standard Pearson correlation coefficient between
unemployment and the real effective exchange rate
index for 19 trading partners from the euro area is
calculated for each country. The Pearson correlation
coefficient is calculated to enable a comparison of
results obtained by using different approaches. The
recent empirical literature in the fields of economics
and finance recognized the advantages of a wave-
let-based approach followed in this paper (Demir
et al,, 2020; Karabulut et al., 2020; Karabulut et al.,
2020a; Rathinasamy et al., 2017; Rua, 2012; Vacha

& Barunik, 2012; Xu, 2019). Unlike conventional
approaches to time series analysis, a wavelet-based
approach enables insights into time and frequency
domains. The research in this paper employs the
Morlet wavelet given in equation (1):
1 —t2

wM(t} = EeimntETr’ @
where t represents time and wy is a central fre-
quency controlling the number of oscillations set
to six as is often the case in comparable economic
studies (Vacha & Barunik, 2012). A complex Morlet
wavelet is a valuable advantage allowing for a time-
dependent amplitude and the phase for different
frequencies. The continuous wavelet transform is
presented in equation (2):

We(r,s) = 2 [ x(Ow () de, )

where x(t), s and T represent the observed time se-
ries, the scale and the location determining the po-
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sition of the wavelet, respectively. Following wave-
let transform equation (2), the observed time series
x(t) is decomposed in terms of wavelets. After that,
the paper studies the size and significance of a lo-
cal correlation between the real effective exchange
rate and unemployment as two time series. Prior to
examining the size and significance of a local corre-
lation between the real effective exchange rate and
unemployment as two time series, the cross wave-
let transform and cross wavelet power need to be
explained. The cross wavelet transform of two time
series x(t) and ¥(t) is given in equation (3):

Wey (1,5) = W (5, 9)W, (1, 5) - &)

where W, (1, 5) represents the continuous wavelet
transform of the observed time series x(t) and
Wy(r,s] denotes the complex conjugate continu-
ous wavelet transform of the observed time series
y(t). Cross wavelet power is given as |W,,(z,s)|.
The squared wavelet coherence coefficient is pre-
sented in equation (4):

3
|5'lts' ‘—H’xy':'r,.s]}l , (4)
s(e=2wxlz R[5~ 2wy 2

R%(1,5) =

where § represents a smoothing operator. Just
like the Pearson squared correlation coeffi-
cient, the squared wavelet coherence coefficient
ranges from zero to one. Furthermore, wavelet

coherence analysis provides phase differences
between the considered time series. The wavelet
coherence phase difference is provided in equa-
tion (5):

3 Wiylns) )
, (5)

— -1 \ E
(T, 5) = tan (‘J%T—E}ny-im}_

where ¥ and 33 represent the real part and the
imaginary part of the cross wavelet transform in
equation (3), respectively. A phase difference is il-
lustrated by arrows. A zero phase difference indi-
cates that the considered time series are positively
correlated and move together. The arrows pointing
right indicate a positive correlation, whereas the
arrows pointing left represent a negative correla-
tion. The arrows pointing up indicate that the first
time series leads the second by the right angle, and
the arrows pointing down indicate that the second
time series leads the first by the right angle. Con-
sequently, the arrows can indicate a combination
of positions.

4. Empirical results and discussion

Based upon the empirical strategy defined in the
section entitled Research data and methodology,
the Pearson correlation coefficient (PC) and the
corresponding p — values (p) are calculated firstly
and the results are summarized in Table 3.

Table 3 Pearson correlation coefficient for the real effective exchange rate and unemployment

Croatia Czechia Romania Latvia Lithuania
PC -0.457 -0.619 -0.445 0.182 -0.118
p 0.000 0.000 0.000 0.005 0.072
Estonia Bulgaria Slovenia Slovakia Poland
PC -0.406 -0.633 0.369 -0.781 0.103
p 0.000 0.000 0.000 0.000 0.116

Source: Author’s estimates

Following the results in Table 3 and holding signifi-
cance at 5%, no significant correlation was found
in the cases of Lithuania and Poland. Though with
the difference in sign and magnitude, a significant
correlation was found for other sample countries.
In the cases of Latvia and Slovenia, the Pearson
correlation coefficient was positive and not in line
with theoretical assumptions, while in the cases of

Croatia, Czechia, Romania, Estonia and Bulgaria,
the correlation coefficient was negative. The high-
est degree of correlation was found in the cases of
Slovakia, Bulgaria and Czechia. In what follows,
deeper insights were provided into the wavelet co-
herence approach. The results for Bulgaria are illus-
trated in Figure 1.
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Figure 1 The case of Bulgaria

Wavelet Coherence: Unemployment vs REER - Bulgaria
2001

2004 2007 2010

16 8 4

Scale

64

2013 2016 2019

1.0
0.8
0.6
04
0.2
0.0

100
Period

Source: Author’s estimates

The time period under consideration is displayed
on the horizontal axis. The vertical axis shows the
scale - the lower the scale, the higher the frequency.
Regions in the time-frequency domain, where the
unemployment and real effective exchange rate se-
ries co-move, were identified by wavelet coherence.
As can be seen on the right-hand side of the figure,
regions colored dark red denote a high degree of
correlation, whereas the area colored blue denotes
a lower degree of correlation between the observed
series. The areas outside of the bounded regions
were not significant at the 5% level. An arrow in the
figure represents the leading or the lagging phase
in correlation between the series under considera-
tion. Furthermore, larger scales and lower scales
represent long-term and short-term co-movement,
respectively. As can be seen in Figure 1, there was
a prominent correlation on a larger scale from the
beginning of the observation period up to year

150

2010. The arrows pointing to the left (a negative
correlation) and up (unemployment as a leading
variable) indicate that the unemployment rates and
the real effective exchange rates in Bulgaria were in
anti-phase, while the unemployment rate was the
leading variable. Therefore, for the first ten years of
the observed data sample in Bulgaria there was a
decrease in the unemployment rate (Figure 2) that
was followed by depreciation of the real effective
exchange rate (Figure A2). Afterwards, a significant
and prominent correlation was indicated in the
middle of scale (between 8 and 16) and a positive
correlation with the real effective exchange rate as
a leading series. Therefore, after the 2008 crisis,
real depreciation of the exchange rate was followed
by an increase in unemployment in Bulgaria. Fol-
lowing the same approach, the results obtained for
Croatia were illustrated in Figure 2.
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Figure 2 The case of Croatia

Wavelet Coherence: Unemployment vs REER - Croatia
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As indicated in Figure 2, in the case of Croatia, a
significant and high correlation was identified in
the middle of scale (between 8 and 16). However,
the correlation was less prominent during the 2008
crisis period. The correlation was negative and the
unemployment rate was the leading variable during

Figure 3 The case of Czechia

the periods of significant correlation. Therefore, a
decrease in unemployment was followed by depre-
ciation until the 2008 crisis. After that, there was
an increase in the unemployment rate that was fol-
lowed by real appreciation of the exchange rate. The
results for Czechia are illustrated in Figure 3.

Wavelet Coherence: Unemployment vs REER - Czechia

. HUoly O LAY
B G €5 G g
§ © b ‘Hq wgd s:j

Source: Author’s estimates
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By looking at the results in Figure 3, one can ob-
serve a pattern similar to the case of Croatia by the
2004. There was no significant correlation in the pe-
riod from 2009 to 2010. After 2010, there was a neg-
ative correlation but with the two of the observed

Figure 4 The case of Latvia

variables interchanging their leading positions. The
unemployment rate was a leading variable at a low-
er frequency domain and there was depreciation in
its real terms while unemployment was decreasing.
The results for Latvia are illustrated in Figure 4.

Wavelet Coherence: Unemployment vs REER - Latvia

2001 2004 2007 2010 2013 2016 2019
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Period

Source: Author’s estimates

As illustrated in Figure 4, no significant correlation
was found in the case of Latvia by the year 2009.
After that, the correlation was negative with the
real effective exchange rate as the leading variable.
Therefore, real depreciation of the exchange rate

Figure 5 The case of Lithuania

was followed by a decrease in the unemployment
rate. Latvia has been a member of the EMU since
2014, which corresponds to more prominent co-
movements that can be seen in Figure 4. Figure 5
illustrates the case of Lithuania.

Wavelet Coherence: Unemployment vs REER - Lithuania
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As can be seen in Figure 5, at the beginning of the
observation period there was a significant and neg-
ative correlation with unemployment as the leading
variable. A decrease in unemployment was followed
by real depreciation of the exchange rate. From
2007 to 2011, the correlation coefficient turned to
its positive values and the real effective exchange

Figure 6 The case of Poland

rate and unemployment developed simultaneously.
After that, there was a mixture of relationships in
the case of Lithuania. Lithuania has been a mem-
ber of the EMU since 2015 and no difference in
co-movements can be detected as a result of EMU
membership. The results for Poland are illustrated
in Figure 6.

Wavelet Coherence: Unemployment vs REER - Poland
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Source: Author’s estimates
Asillustrated in Figure 6, in the case of Poland, there

was prominent, significant and simultaneous devel-
opment between the two of the observed series in

Figure 7 The case of Romania

the first two years of the observation sample. After
that, no significant correlations were detected. The
results for Romania are presented in Figure 7.

Wavelet Coherence: Unemployment vs REER - Romania
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As illustrated in Figure 7, in the case of Romania,
there are periods of significant correlations and the
sign was negative with unemployment as a leading
variable. However, the periods of significant cor-

Figure 8 The case of Slovenia

relation did not last for more than two years con-
tinuously. The results for Slovenia are illustrated in
Figure 8.

Wavelet Coherence: Unemployment vs REER - Slovenia

2001 2004 2007 2010 2013 2016 2019
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% : 06
n - 04
0.2
3 0.0

50 100 150 200

Period

Source: Author’s estimates

It can be seen in Figure 8 that there were periods
of significant and high correlations. Prior to 2004,
the correlations were positive with real exchange
rate depreciation as the leading variable. After
2004, the correlation was negative and on a larger
scale one can see synchronized anti-phase move-

Figure 9 The case of Slovakia

ments or the real effective exchange rate as the
leading variable. Slovenia has been a member of
the EMU since 2007 and results in Figure 8 illus-
trate a theoretically consistent relationship during
the EMU membership period. Figure 9 illustrates
the case of Slovakia.

Wavelet Coherence: Unemployment vs REER - Slovakia
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Figure 9 illustrates a significant and prominent cor-
relation around the year 2004. At that time, a corre-
lation was positive and the unemployment rate was
the leading variable. After the 2008 crisis, the cor-
relations turned to be negative. The unemployment
rate and the real effective exchange rate were in
anti-phase, while the co-movements were synchro-

Figure 10 The case of Estonia
Wavelet Coherence: Unemployment vs REER - Estonia
2001

nized or the unemployment rate was the leading
variable. Slovakia has been a member of the EMU
since 2009, which corresponds to a more promi-
nent and significant relationship between the real
effective exchange rate and unemployment. Figure
10 illustrates the case of Estonia.

2004 2007 2010 2013 2016 2019

Al P el WYY
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Source: Author’s estimates

Figure 10 illustrates a significant correlation of high
magnitude during the whole observation period,
though at different scales. The unemployment rate
and the real effective exchange rate were in anti-
phase all the time. The unemployment rate was a
leading variable or the co-movements were syn-
chronized. Estonia has been a member of the EMU
since 2011 and no specific change in co-movements
was identified since EMU membership. Fado$ and
Bohdalové (2019) examined unemployment gender
inequality and found country-specific relations be-
tween the unemployment rates and unemployment
gender inequality. The research furthermore sug-
gests that the observed panel data structure hys-
teretic nature of unemployment for 27 European
Union countries was rejected, indicating no long
memory in unemployment for the considered sam-
ple countries. In the first part of the observation pe-
riod a decrease in the unemployment rate was fol-
lowed by depreciation of the real effective exchange
rate in the case of Bulgaria, Croatia, Czechia and
Lithuania. These findings might potentially suggest
pro-cyclical monetary policy. After the 2008 crisis,

real depreciation of the exchange rate was followed
by an increase in unemployment in Bulgaria, while
in Croatia there was an increase in the unemploy-
ment rate followed by real appreciation of the ex-
change rate. Real depreciation of the exchange rate
was followed by a decrease in the unemployment
rate in Latvia. The cases of Croatia and Latvia were
in line with the theoretical assumption, while the
case of Bulgaria can be explained with bargain-
ing power documented as recognized by Vasilev
(2020). In the cases of Estonia, Slovakia and Ro-
mania, empirical results were in line with baseline
theory. In the case of Poland, no clear conclusion
can be drawn from the obtained results. In Slove-
nia, depreciation of the real effective exchange rate
was followed by an increase in the unemployment
rate prior to 2004 when Slovenia joined the EMU.
Following Galindo et al. (2007), depreciation of the
real effective exchange rate might increase unem-
ployment rates in highly dollarized economies. The
relationship between the real effective exchange
rate and the unemployment rate in Slovenia was in
line with the theory.
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5. Conclusion

Research results presented in this paper point
out several conclusions. Firstly, research results
obtained by a conventional approach suggest no
significant correlation between the real effective
exchange rate and unemployment in the cases of Po-
land and Lithuania. In the cases of Latvia and Slove-
nia, the standard correlation coefficient was positive
and therefore not theoretically consistent. In other
six considered countries correlation coefficients
were negative, which supported the theoretical as-
sumption. Wavelet coherence analysis employed
in this paper revealed a variety of co-movements
depending on a specific country, point in time and
frequency considered. Generally, co-movements
were more prominent on a larger scale or a lower
frequency, pointing out possible alignments of the
real effective exchange rate and unemployment to
the relationship assumed by the theory in the long
run. Furthermore, the relationship was broken dur-
ing the 2008 crisis period. Eventually, the assumed
relationship between the real effective exchange
rate and unemployment holds for most of the mem-
bership period in all of the EMU members consid-
ered. In the first part of the observation period, a
decrease in the unemployment rate was accompa-
nied by depreciation of the real effective exchange

rate in the cases of Bulgaria, Croatia, Czechia and
Lithuania, suggesting pro-cyclical monetary policy.
Prior to joining the EMU, in Slovenia, depreciation
of the real effective exchange rate was accompanied
by an increase in unemployment. During the cri-
sis that started in 2008 no statistically significant
relationship between the real effective exchange
rates was found. After the crisis, this relationship
was mostly found to be in line with the theoretical
assumption, with the exception of Bulgaria, where
depreciation of the real effective exchange rate cor-
responded to an increase in unemployment rates,
and Poland, where a significant correlation between
variables under consideration was not found. The
research presented in this paper illustrated a com-
prehensive overview of the relationship between
the real effective exchange rate and unemployment
in post-transition Europe. Generally, based on em-
pirical findings from this paper, depreciation of real
effective exchange rates might be used as a policy
instrument to boost employment within sample
countries under study. At the same time, our results
call for further research to reveal the mechanism of
interaction through country-specific research and
including other variables that may play a role, like
trade openness and economic growth of a country
or any other specifics of a country that may affect
the relationship.
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Appendix

Figure A1 Unemployment rate trends
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Figure A2 Real effective exchange rate (2010=100) — an increase represents depreciation
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