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Abstract

This thesis studies the impact of the euro adoption on the economic growth in
Eastern European transition economies. Applying the synthetic control method
implemented by Abadie & Gardeazabal (2003) and Abadie et al. (2010) to sub-regional
NUTSS3 level data, the effect is heterogeneous and, in some cases presents a regional
pattern. At an aggregate level, the effect of the common currency did not bring the
countries to a common higher economic growth path. Malta and Estonia are the only
two countries that experienced the benefits of the euro adoption, even though the positive
effect was not lasting. The thesis then makes considerations about the presence of any

drawbacks that might bias the results.






I. Introduction

Following the fall of the Berlin wall and the dissolution of the Soviet Union, the
European planned economies began a challenging transformation toward a more effective
economic system, based on the principle of the market economy. The Eastern European
countries started a wide-ranging price and trade liberalization and a privatization process
(Svejnar, 2002), accompanied by generally conservative fiscal policies aimed at sustaining
market institutions. The legal and institutional reforms were implemented to create a
system that complied with the standards of the European Union. Some of those countries'
joined the European Union during the 2004 EU enlargement, beginning the process of
replacing their national currencies with a common European currency. The Euro, as
common currency, was perceived as the last step towards European Integration. The
process, as stated in the Maastricht Treaty of 1991, started with the free exchange of
capital which was followed by the decision of maintaining fixed parities exchange rates
among the different member states. Eventually, the process continued through a gradual
introduction of the common currency together with the implementation of a single
monetary policy carried out by the European Central Bank. The project’s goal was to
provide prosperous economic growth, consistent living standards across all regions and
nations, macroeconomic stability, and microeconomic efficiency (European Commission,
1990). Various explanations have been advanced in the literature concerning the
advantages and disadvantages of joining the euro area, specifically in terms of economic
growth stimulation. However, the empirical studies, that assessed the economic effects of
joining the Eurozone, focused only on the old Eurozone member states. Therefore, there
is a lack of empirical evidence regarding the economic success or failure of the Eastern
EU transition countries after adopting the euro. The recent adoption of the euro in those
nations, coupled with the fact that most Eastern European nations have reliable time
series starting only in the 1990s may be the cause of this gap in the literature.

The purpose of this thesis is to assess whether the introduction of the common

currency Euro has improved or worsened the growth performance in the Eastern EU

! Cyprus, Estonia, Lithuania, Latvia, Malta, Slovenia, Slovakia, Czech Republic, Hungary and
Poland entered the European Union in 2004, Bulgaria and Romania in 2007 and Croatia in 2013.
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transition countries (Cyprus, Malta, Estonia, Lithuania and Latvia, Slovenia and
Slovakia) by employing the synthetic control approach as identification strategy. The
other Eastern EU transition countries, Bulgaria, Croatia, Czech Republic, Hungary,
Poland and Romania have been used as potential control units.

After formally establishing the European Monetary Union in 1992, the euro was
launched in 1999 in eleven EU countries, Austria, Belgium, Finland, France, Germany,
Ireland, ITtaly, Luxemburg, the Netherlands, Portugal and Spain. In 2001 it was also
adopted by Greece. Regarding the former socialist countries, Slovenia irrevocably fixed
the parity between the euro and its currency in 2007, Malta and Cyprus did so in 2008,
Slovakia in 2009, while Estonia, Latvia and Lithuania entered the eurozone in 2011, 2014
and 2015 respectively. The optimal currency area (OCA) theory pioneered by Mundell
(1961), McKinnon (1963) and Kenen (1969) serves as a starting point for examining the
consequences of entering in a monetary union. According to this theory, a group of
countries belongs to an optimal currency area if the benefits deriving from participation
in a monetary union are greater than the costs® (Mundell, 1961). These costs are higher
when the economic shocks are “asymmetric”, and if the institutions in charge are not
able to use adjustment mechanisms different from the exchange-rate tool (Marelli et al.,
2016). The theory highlights that members of a common currency area can adjust for
asymmetric shocks and minimize their economic losses if they satisfy several
requirements. These requirements include labour and capital mobility (Mundell, 1961),
a high degree of openness of the economy, wage and price flexibility (McKinnon, 1963),
and product diversification (Kenen, 1969). Some authors argue that the existing
differences in the economic structures and in the labor market among the countries in a
monetary union may amplify the macroeconomic fluctuations (Kenen, 1969; De Grauwe,
2020). This will raise the losses associated with monetary union membership. At the same
time, there is a general consensus that an environment with stable exchange rates and
credible monetary policy increases trade and supports competition and productivity.
Indeed, most of the literature that relates to the trade effects of Euro adoption, claims

that the elimination of transaction costs is one of the primary microeconomic benefits of

2 The costs are mainly associated with relinquishing monetary and exchange rate autonomy as tools

to stabilize macroeconomic shocks (European Commission, 1990).
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joining a monetary union (European Commission, 1990). This favours the direct
comparison of goods prices across countries. At the same time, the higher price
transparency increases competition and businesses that were previously intimidated by
exporting gain access to new markets (Barrell et al., 2008). Together, these elements
encourage international commerce and investment flows (Alesina and Barro, 2002).
Among the most often cited empirical studies, the estimates from Rose (2000) found,
through the use of a gravity equation approach, that trade flows would increase up to 3
times if the two countries share the same currency. This implies that the European
Monetary Union increases the volume of international trade. This finding was eventually
revised by Baldwin and Taglioni (2006) since they encountered several econometrics
shortcomings e.g. omitted variable bias, distortions, model misspecifications, and reverse
causality issue that makes the aggregate estimates of the Eurozone membership and trade
correlation deceptive. However, the evidence presented by Bun and Klaassen (2002),
Micco et al. (2003) and Nitsch et al. (2008) showed that, even if the magnitude was
overestimated by Rose (2000), EMU increased intra-EU trade volumes by 4 to 10 percent,
depending on the estimation technique and model used. The positive effect on trade was
mainly prompted by a wider range of products offered by the firms in the Eurozone area
(Baldwin et al., 2008). The EMU caused other favorable impacts. The resulting
elimination of the exchange rate risk and the volatility reduction stimulate foreign direct
investments, which fostered the transfer of technology. This caused economies of scale
and productivity gains, more investments, and thus economic growth (Pegkas, 2015).
Evidence suggested that the Euro had a profound impact on intra-Eurozone foreign direct
investment flows, which increased on average by about 30% (de Sousa & Lochard, 2011)
as well as FDI flows from the Eurozone towards third countries (Petroulas, 2007; Baldwin
et al., 2008). Through these channels, the monetary union may have indirectly impacted
growth and employment, raising economic welfare (Barrell et al., 2008).

Estimating how the common currency, the Euro, has affected the growth trajectory
of the selected countries presents some challenges, starting from choosing the right
methodological approach to address potential endogeneity problems. First, it is crucial
to define an alternative scenario from the one we observe in the treated country. Since

random assignment is not an option in observational research, to determine the event’s



impact, it is required to compare the country that joined the euro area with a setup in
which the country of interest did not join. Regression methods generally need a sizable
number of treated units and compute the average treatment effect irrespective of the
presence of structural differences. However, this study focuses on a few countries that
share a transition process but differ in economic and social characteristics and the impact
may vary significantly across units. Furthermore, due to the small sample size, it may
also be arduous to identify a suitable control unit with similar pre-trend characteristics
as the one being treated. Using another Eastern transition country that has not adopted
the common currency as control unit may not be sufficient to support the common trend
assumption. Empirical studies have employed matching and difference-in-differences DiD
methods (Athey and Imbens, 2017) as identification strategies for drawing causal effects
from observational data. However, unobserved confounders are considered to be constant
over time, as well as in the fixed effect panel data models. This conflicts with the potential
existence of time-varying unobservable confounders that could influence the outcome of
interest.

The baseline strategy followed in this study to deal with these issues is to
implement the synthetic control method. This is an analytical approach that consists of
a data-driven control-group procedure (Abadie et al., 2010), whose rationale is to obtain
a valuable and credible outcome that would have been observed in the treated group if
the intervention® had not occurred. Technically, SCM estimates the treatment effect by
creating a counterfactual of the treated unit using a convex combination of similar units
not exposed to the treatment, thereby increasing the likelihood of the common trend
assumption being true. Furthermore, Abadie et al. (2010) proved that once the best
linear weighted combination of other donor regions has been established and a good
match of the characteristics prior the intervention has been found, the time-varying
confounding factor component will also be balanced. The method is used when the event
takes place in a distinct unit (e.g., region, state, age group) at a differentiated point in
time. This enables to assess the influence of an intervention, by comparing the outcomes

between exposed and unexposed units and it provides reasonable estimation even in the

3 The words “treatment” and “intervention” will be used interchangeably throughout the whole
thesis.



case of small samples, differently from regression-based methods, which can perform
poorly (Abadie, 2021). Abadie & Gardeazabal (2003) first developed the SCM in a study
observing the impact of terrorism on the Spanish Basque region economy in the late 60s.
Abadie et al. (2010) investigated the effect of California’s 1988 tobacco control program,
released with the statistical package Synth' for statistical software such as Stata, R, and
Matlab to implement the method. Afterward, in 2015, the authors published an updated
source of reference looking at the economic impact in West Germany after the 1990
reunification. As more studies were published regarding this new estimation technique
and its valuable features, a growing number of researchers conducted empirical analysis’
evaluating the macroeconomic impact of adopting the euro for some or all of the twelve
early euro adopters (Ferndndez and Perea, 2015; Verstegen et al., 2017; Puzzello and
Gomis-Porqueras, 2018; Gabriel and Pessoa, 2020).

The study investigates the effect of the Euro on the national growth path by using
sub-regional data. By, doing this, we can exploit the large number and the diversity of
the sub-regional areas to create a synthetic control for each unit. This should enhance
the accuracy of the estimates and reduce potential biases. Also, looking at the
geographical pattern of regional growth may reveal some intriguing development trends.
Several economists have examined the impact of European Integration on economic
growth over the years, identifying regional convergence clusters and heterogeneous effects
depending on the structural features of groups of regions (Artelaris et al., 2010; Chapman
& Meliciani, 2018). Therefore, this regional analysis can provide valuable insights.

Recently, authors have demonstrated that the data-driven algorithm proposed by
Abadie & Gardeazabal (2003) to solve the predictor and donor weights is numerically
unstable and it may not lead to the optimal solution (Becker & Klo8ner, 2018). Malo et
al. (2020) developed a new mathematical approach based on NP-hard bilevel
optimization, which led to the true optimal solution. Despite these new finding, this

thesis uses the original data-driven approach suggested by Abadie et al. (2010).

* (Abadie et al., 2011)

’ The synthetic control method has been applied to various research topics to study the effect of
immigration policy, and minimum wages. Synthetic controls are also used in other the social sciences,
biomedical disciplines, engineering, natural science, etc.
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The structure of the thesis is as follows. Section II presents the empirical methodology
and addresses which contextual and data requirements for synthetic control empirical
studies have to be satisfied for a correct use of the identification method. Section III
describes the data and the descriptive statistics of the variables used. Results are reported
in Section IV and discussed together with the robustness checks, and the conclusion

follows.



II. Empirical methodology

Abadie et al. (2010) provide a formal description of the Synthetic Control Method.

Suppose we observe a panel of J + 1 regions over T periods, and without loss of
generality, only region ¢ = 1 is exposed to the intervention D,,, while the remaining areas
are considered a set of potential controls called “donor pool”.
The total number of T' periods is split into 7, pre-intervention periods and 7} post-
intervention periods.

Following Rubin (1974), the main setting of the comparative case study is based
on the potential outcome framework for treatment evaluation.
The intervention is indicated by D,,, a binary variable which takes value 1 if unit ¢ is

exposed to the treatment at time ¢. Formally,

Y =

(3

Yl ifD,=1

where Y, refers to the unit i at time ¢ exposed to the intervention in periods T, + 1 to
T, and Y to the outcome variable for unit i at time ¢ in the absence of intervention for
the same periods.
The observed outcome Y, can be written in terms of potential outcomes and intervention
binary variable as

Y, =Y+ (Vi = Vi) D,

(3

The treatment effect for the region ¢ at the time ¢ can be defined as
Ay = }/z{ - Yz]tv

While the former is known in a way that Yl = Y;,, the latter is not observable. Therefore,
the method aims to construct a credible counterfactual able to mimic the path that would
have been observed in the absence of the treatment in the unit considered.

According to Abadie & Gardeazabal (2003) and Abadie et al. (2010), we suppose
that Y, is given by a factor model:

Vil =0, +0,Z; + Ny + 4

where d, is an unknown common factor with constant factor loadings across units, Z; is
a (1 x r) vector of observed covariates not affected by the treatment, 6, is a (1 x r)

vector of unknown parameters, A, is a (1 X F') vector of unobserved covariates, u, is an



(F x 1) vector of unknown factor loadings, and the error terms e, are zero-mean
transitory shocks.

The counterfactual construction is performed through a weighted average of the
regions in the donor pool. These weights, derived from the factor model, are chosen to
better approximate the relevant characteristics of the treated units during the pre-
intervention period, thus creating the synthetic control unit.

Let W = (wy, ... ,wy,;)" be a (J x 1) vector of synthetic control weights subject to
w; >0 for j=2,...,J +1 ie no weight is negative; and w, + - +w;,; =1, ie., all
weights sum to 1. The non-negative weight constraint is specified to avoid extrapolation
outside the support of data, and consequently outside the convex hull of the donor pool®.

Since each possible choice of W represents a potential synthetic control for country

i, the synthetic control method calculates each best weight w} such that,
J+1
Z w;Yy =Yy
j=2
for all T" periods before the intervention, fulfilling the assumption of perfect balance on

pre-treatment outcomes, and

J+1 4 J+1 4
fulfilling the assumption of a perfect balance on the observed and unobserved covariates.
Under these conditions, the bias of the synthetic control estimator is bounded by a

function that goes to zero as T, increases’.

The unbiased estimate of the intervention effect a,, is now defined as:

J+1

ap, =Yy — E ijjt
Jj=2

for t € {Ty +1,...,T}.

The comparability between the treated unit and its synthetic control unit is defined
by a collection of preintervention characteristics, also known as predictors, as they are

chosen to reflect their predictive power on the outcome of interest. The latter may consist

® The convex hull assumption will be explained in more detailed later in this section.

" The unobserved covariates p; cannot be fitted directly, but if there is perfect balance on pre-
treatment outcomes and on the observed covariates, the synthetic control employs pre-treatment
outcomes as proxies for p1; (Abadie & Vives-I-Bastida, 2022)
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of linear combinations of the outcome variable Y in ¢t < Tj,, and other economic variables
named covariates with explanatory power for Y. A covariate can either be time-invariant
or time-varying; in the latter case, each point of time can be added separately as a
covariate.

Let denote X;as a (k x 1) vector of these preintervention characteristics for the
treated unit and X, as a (k x J) matrix containing the same variables' values for the
donor pool units.

By using a two-stage optimization, the data-driven procedure aims to find the synthetic
control weights vector W* that minimizes the distance between the preintervention

characteristics of the affected region and its synthetic control,

Xy =X Wiy = \/<X1 — X W)'V(Xy =X W)
called root mean squared prediction error RMSPE where V' is a (k x k) symmetric and
positive semidefinite matrix with nonnegative components.
The first part of the optimization process®, the inner optimization (Becker &
KloBiner, 2018), attempts to find nonnegative control unit weights W for given predictor

weights V' such that

V& = XgW)V (X, — XgW) = min
and W*(V') denotes the solution.

The outer optimization refers to the optimal predictor weights V among positive
definite and diagonal matrices such that the MSPE of the outcome variable Y is
minimized for the preintervention periods.

Recently, to determine the predictor weights, it has been developed the so-called
“regression-based method”. Kaul et al. (2022) provide a general summary of this method.
For every t < 1|, the outcome variable is regressed on all economic predictors; the weight

v, is then set as

>, Bl
Zk:l,...,K Zt Bf,k

Vk?:

¥ The inner optimization problem is a quadratic program (Becker & Klofiner, 2018). There are several
algorithms for computing the quadratic optimization problem available on R. The default package for
Synth is ipop, but it is slow in big applications, whereas LowRankQP outperformed ipop both in

terms of accuracy and speed. This study uses LowRankQ@P as algorithm for the optimization problem.
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where £, (k=1,...,K) are the regression coefficients. A larger squared regression
coefficient of the economic predictor k indicates that more weight v, is given to this
predictor.

By computing the minimization of the MSPE, the researcher’s goal is to find the
best fit between the outcome variable of the treated region and its synthetic control
before the intervention has occurred. A discrepancy in the outcome variable from time ¢
forward is interpreted as resulting from the intervention once the best fitting has been
established.

After repeating the SCM procedure for each of the treated regions, the study
focuses on the aggregate effect for each treated country, and the heterogeneous results
across treated units’. The aggregate outcome for the treated country will be than

calculated as an unweighted average of the NUTS3 level effects.

In estimating the causal effect of a specific intervention, in experimental studies
usually units are randomly divided into two groups, where one group is exposed to the
treatment and the other is not (Holland, 1986). The difference in the outcome between
the two groups can be estimated as the causal effect of the treatment, since no factors
outside the randomization affected its assignment. Differently, in any observational study
as this one, randomization is not possible. Therefore, it is necessary to use reliable control
units similar to the treated units during the pre-treatment period to identify the causal
effect of the euro adoption. Given the non-experimental context, any confounding
difference, which is a potential source of bias between the units receiving the treatment
and not receiving it, cannot be removed by the randomization (Angrist & Pischke, 2009).
Therefore, to avoid biases that would interfere with the correct interpretation of the
effect, there are some assumptions to respect. According to the zero-mean restriction of
the error term in the factor model, the treatment is independent of the potential outcomes
conditional on the observed Z; covariates and the unobserved p; factors. This theory

emphasizes that the treatment is exogenous, and no reverse causality exists. Some

9 The use of multiple treated units with large number of potential control units has been expanded in
recent contributions (Abadie & L’Hour, 2021); however, this thesis performs the original data-driven
synthetic control approach for each disaggregated unit.
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authors argued that countries joined the Eurozone for political reasons rather than
economic reasons (Gabriel & Pessoa, 2020), thereby supporting this assumption. The
other assumption is the overlapping or common support. It requires that the control
group unaffected by the intervention is able to match the units of interest across all
covariates. In this way, the values of Z; and p, can be closely reproduced with a convex
combination of Z; and p, from the donor pool (Abadie, 2022). Conversely, if this does
not happen, the pre-treatment synthetic control estimates may contain significant biases,
resulting from unobserved heterogeneity or sample selection, for instance, making it
difficult to determine the intervention’s causal effect.

Researchers should be concerned about the existence of some threats to validity
(Abadie, 2021). Regarding the first assumption, it is crucial to ensure that the
intervention will not alter the result before it is implemented, as some economic agents
may react before the treatment occurs, or it might be the case that some intervention
features are set up before the intervention enactment. One potential anticipation effect
could be caused when the countries pegged their currencies to the Euro, entering the
European Exchange Rate Mechanism. These potential anticipation effects can be tested
including different intervention years in the analysis, so-called in-time placebo tests.
Another threat to validity for the independence assumption is that no spillover effects
are detected (interference of the intervention effect between units) which can be ruled
out through in-space placebo tests. In the situation where units affected by spillover
effects are included in the donor pool, the researcher should be aware that the
counterfactual outcome without intervention may be potentially biased.

For the estimation to be capable of tracking the path of the outcome variable of
the affected unit, an adequate number of pre-treatment periods must be used (Abadie
2010) Similarly, in the post-treatment period, the design should take into account any
delayed effects of the intervention. The potential control units should not be affected by
any intervention similar to the one of interest. Moreover, it should be checked that there
are no significant idiosyncratic non-transitory shocks affecting the outcome variable to
neither the treated unit nor the potential control units during the study period. In
principle, the SCM assumes that the all units are affected by the same structural process,

but the intervention of interest. If common shocks are encountered during 7j, it is
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presumed that the synthetic counterfactual is able to take them into account, whereas if
these shocks happens in the 7j, + 1 it is harder to exclude that the units are affected by
factors which the other group is not. Correspondingly, for the credibility of this statistical
method, it is recommended to include in the donor pool only units characterized by the
same structural and development process of the treated one (Abadie et al., 2015).
Selecting the donor pool units that have been affected by similar regional economic shocks
as the region of interest is thus desirable. In modelling the Euro adoption effect using the
synthetic control method, the European Union membership should be taken into account,
which could have had an impact on the economic growth (Campos et al., 2019). This can
be done restricting the donor pool to countries members of the European Union.
Another thing to keep in mind is that units in the donor pool should have predictor
variable values that are both higher and lower than those affected by the intervention.
Otherwise, it would be impossible to recreate the treated unit in the pre-intervention
period. As previously anticipated, the constrain applied to the weights in the synthetic
control construction process is aimed to avoid extrapolation outside the available data
and thus outside the convex hull of the donor pool. The convex hull condition says that
once the synthetic control is constructed, the researcher should check whether the
differences in the characteristics of the affected unit and the synthetic control are small,
ie. Xjg —woXyg——w; X ; ~0,..., X —wyXpg — - —w; X, ; =0

In mathematical terms, the convex hull assumption is accepted when the set
(X1, X51,..., X)) falls close to the convex hull of the set of points
{(X12, Xog,y oo s Xia), oo s (X5, Xy, oo, Xjy) }- As a result, the synthetic control may not
closely resemble the treated region if the latter has an "extreme" value for a specific
variable. If the synthetic control closely mirrors the course of the outcome variable for
the unit impacted by the intervention during the pre-treatment period, this problem

might concern less of a concern'’.

1 Tn some situations, converting the outcome variable to time differences or growth rates is a feasible
approach to take. Similarly, deviations from pre-intervention means could be used to quantify
outcomes (Abadie et al., 2010).
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ITI. Data discussion and descriptive statistics

The unit of analysis in the present study is the region, and all variables are
measured on a sub-regional level. Eurostat, the statistical office of the FEuropean Union,
began collecting regional statistics in the 1970s, establishing the NUTS classification.
With the Commission Regulation EC No 1059/2003, this classification was adopted in
May 2003. For statistical purposes, the regulation specified a period of stability of 3
years, during which the NUTS classification should not be altered (Eurostat, 2018). There
are three different levels of regional division, 1, 2, and 3, from larger to smaller areas: it
subdivides each Member State into a number of regions at a NUTSI level; each of these
are then subdivided into NUTS2 regions and into NUTS3 regions. This division should
follow two main principles (Eurostat, 2018). First, the NUTS regulation defines the
minimum and maximum population thresholds to ensure a certain degree of
comparability; second, it favors administrative units since the different NUTS levels may
be conceived according to the local authorities, where possible.

For each treated and untreated country, Table 1 shows the number of NUTS 2016 regions

and statistical regions and Figure 1 visualized them.

EU NUTS1 NUTS2 NUTS3
Bulgaria 2 6 28
Czechia 8 14
Estonia 1 1 5
Croatia 1 2 21
Cyprus 1 1 1
Latvia 1 1 6
Lithuania 1 2 10
Hungary 3 8 20

Malta 1 1 2
Poland 7 17 73
Romania 4 42
Slovenia 1 12
Slovakia 1 4 8

Table 1. Number of NUTS 2016 regions and statistical regions by country (Eurostat)
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Figure 1. The treated NUTS3 regions are colored in blue, the donor pool NUTS3 regions in grey

Data are derived from ARDECQO, a regional counterpart of AMECO, the Annual Macro-
Economic database, developed by the European Commission’s Directorate General for
Regional and Urban Policy.

The annual panel dataset begins in 1997 and ends in 2018, with 44 treated NUTS3
regions and 198 untreated NUTS3 regions. To have enough pre-intervention periods, it
would have been beneficial to have data going back to the beginning of 1990, when the
interested countries began the transition phase towards the market economy and the
European integration. Many countries, however, have reliable data available from later
years''. The outcome variable of interest is the annual GDP per capita growth rate, which is
determined by taking the annual natural-log change in the GDP per capita. This variable
is expressed in consumption units to account for any currency fluctuation of the market
exchange rate and it is calculated as the nominal GDP per capita in national currency

divided by the Consumer Price Index CPI.

"' The outcome variable of interest is available from 1991 for Cyprus and Poland, from 1992 for
Bulgaria, Hungary, Malta and Romania, from 1993 for Latvia, Lithuania and Slovenia, from 1994 for
Czech Republic, Estonia and Slovakia and from 1997 for Croatia.
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Normally, only variables that were measured prior to the intervention are allowed
in the collection of predictors. However, the researcher can employ post-intervention
characteristics as long as they are unaffected by the treatment (Abadie et al., 2011). As
previously stated, the predictors may include economic factors that have explanatory
power on the outcome of interests, or lags of the outcome variable.

The covariates used in this empirical analysis for the pre-treatment calibration
process are standard economic growth predictors. In the baseline setting, the covariates
used are the logarithm of capital stock in 1998, the logarithm of capital stock per capita in 1998, the share
of regional GVA of different NACE sectors”® in total GVA in 1998, compensation of employees’” NACE
sector G-J in 1998, which is defined as the total remuneration paid to an employee in return
for work performed in the year 1998, the logarithm of the number of dwellings per square km in year
2000, which is presumably considered as a proxy for infrastructures per square km, the
share of dwellings with 3 flats per dwelling in total dwellings as a proxy for urbanization, the share of
dwellings built between 1991 and 2000 in total dwellings existing in 2000 and the logarithm of the average age
of dwellings in 2000. The last two variables are possibly proxies of modern infrastructure.

As previously stated, the predictors may include economic factors that have
explanatory power on the outcome of interests, or lags of the outcome variable. The
inclusion of all pre-intervention outcomes as covariates is not recommended. As discussed
in Kaul 2015, it can cause overfitting, and the weights for the prediction will be allocated
based on the fit to the pre-intervention outcomes over other covariates, which become
irrelevant. This could be harmful because neglecting covariates that are truly influential
on the outcome may result in misleading policy conclusions (Kaul et al., 2015). Kaul et
al. (2015) also demonstrate how model specifications differing by a subset of pre-
intervention outcome lags result in significantly different treatment outcomes. Generally,
the literature on SCM does not provide a clear guidance on the choice of the covariates

and predictor variables that should be used" (Ferman et al., 2018), although there is a

2 The NACE (Statistical Classification of Economic Activities in the European Community) sectors
considered in the baseline setting are the A for Agriculture, Forestry and Fishing; B-E for Industry;
F for Construction; K-N for Financial and Business Services and G-J for Wholesale, Retail,
Transport, Accommodation and Food Services, Information and Communication.

13 This variable is at a NUTS2 level.

" Some empirical papers use a subset of pre-treatment outcome values as predictors (Abadie et al.,
2010), others all pre-intervention outcome lags (Billmeier & Nannicini, 2013) and others use the
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consensus that some lagged outcomes must be included as covariates to attain good
accuracy, and to address endogeneity concerns as the presence of omitted variable bias
(Gilchrist et al., 2022). Regarding this matter, the aspect of the model specification where
the researcher has the most flexibility is choosing the set of predictors to include.
(Bonander et al. 2021). Therefore, it is crucial to perform sensitivity analyses to prove
the robustness of the results to different specifications'.

In the model, some pre-treatment outcomes are included in the baseline model as
predictors: 1998, 2003 and 2006. These years were not interested by particular shocks: 1998
is the year prior the introduction of the EMU in 1999; 2003 is the year prior the first
enlargement wave in the EU, while the year 2006 is before the outbreak of the Global
Financial Crisis. Since Slovenia was the first country in the sample to adopt the euro in
2007, no additional pre-intervention outcome lags have been taken into account. It would
also be preferable to have the same set of economic predictors for all NUTS3 treatment
units when analyzing the treatment effect.

Table 2 presents the descriptive statistics of each predictor variable for the treated
NUTS3 regions and the non-treated NUTS3 regions. It is relevant to explore the
descriptive statistics of the covariates for both the treated and untreated NUTS3 regions

to assess whether the predictor variables would overlap adequately.

Treated Units Non-Treated Units

Predictor Mean S.D. Min Max Mean S.D. Min Max
Ln(Capital Stock) in 1998 8.177 1,039 6,101 10,239 | 8,200 0,992 5600 11322
Ln(Capital Stock p.c.) in 1998 -4325 0658 5711 -3130 | -4707 0640 -6246  -2,665
Share Agricultural, Forestry, Fishing GVA in tot GVA in 1998 0,084 0,063 0,001 0,286 0,124 0,100 0,000 0,486
Share Industry GVA in tot GVA in 1998 0,275 0,086 0,118 0,455 0,268 0,088 0,071 0,524
Share Construction GVA in tot GVA in 1998 0,067 0,020 0,022 0,114 0,068 0,026 0,007 0,150
Share Trade GVA in tot GVA in 1998 0,233 0.070 0.133 0,385 0,220 0.063 0,008 0,436
Share Financial&Business GVA in tot GVA in 1998 0,142 0.048 0,054 0,246 0,154 0,047 0,065 0,371
Compensation of employees in Trade sector in 1998 1434 0,716 0,498 2,651 1,044 0,694 -0,280 2218
Ln(Number of Dwellings per square-km) in 2000 11475 0814 9236 12,631 | 11,827 0544 10,303 13,591
Share of Dwellings with 3 flats in total Dwelling in 2000 0.502 0,191 0,119 0,949 0,431 0.194 0,065 0,926
Share of Dwellings built between 1991 and 2000 in tot 2000 0,076 0,042 0,028 0,261 0,088 0,037 0,018 0,190
Ln(Average Age of Dwellings) in 2000 3,560 0,133 3.088 3818 3,568 0,129 3,202 4,028
Ln(GDP p.c.) change in 1998 0,028 0,037  -0073 0151 0,022 0,092  -0.239
Ln(GDP p.c.) change in 2003 0,057 0052  -0,047 0,149 0,058 0,052  -0,058
Ln(GDP p.c.) change in 2006 0.081 0059  -0018 0214 0.064 0.055 _ -0.060

Table 2. Summary Statistics

mean of all pre-treatment outcome lags as predictors (Abadie & Gardeazabal, 2003, Abadie et al.,
2015)

5 As robustness check, the study will implement two different model specifications, one of which will
change the set of pre-intervention outcome lags, and the other one will rely solely on economic

predictors while eliminating pre-intervention outcome lags.

16



The minimum and maximum values for the untreated units are more extreme than
those for the treated units for 9 out of the 15 predictor variables. The variables Share
Financial & Business GVA in tot GVA in 1998, Number of dwellings per square km in year 2000 and
Awverage Age of Dwellings in 2000 presents more extreme values in the untreated units only for
the maximum values, whereas for Compensation of employees in Trade sector in 1998, Share of
Duwellings with 3 flats in total Dwellings in 2000 and Share of Dwellings built between 1991 and 2000 in tot
2000 only for the minimum values.

Since not all of the treated regions had extreme values, specific cases will be
addressed during the discussion of the findings.

One of the drawbacks of this case study is that the short time series for some
treated units (the range of the pre-treatment period of time goes from 9 years for Slovenia
to 19 for Lithuania) might not fully address problems like imbalances, interpolation bias,
economic meaninglessness, giving rise to a biased estimator, if it is not possible to achieve
the pre-intervention fit (Abadie et al., 2010). Not reaching a good pre-intervention fit
may be problematic also because the post-intervention outcome might be driven by biases
that makes the identification of the causal effect dubious. This thesis will show if the
synthetic control method from Abadie & Gardeazabal (2003) and Abadie et al. (2010) is

suitable in exploiting the research question.
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IV. Results

The causal effect of the introduction of the common currency Euro on the GDP

per capita growth rate is calculated as the gap in the GDP per capita growth rate between
each region and its synthetic counterpart in the post-Euro adoption period.
As reported in the previous section, for the baseline estimate, the donor pool is composed
of the NUTS3 regions from Bulgaria, the Czech Republic, Croatia, Hungary, and Poland.
The study’s treated units include one from Cyprus, five from Estonia, ten from Lithuania,
six from Latvia, two from Malta, twelve from Slovenia, and eight from Slovakia.

Figures display the growth trend for each NUTS3 region (the full black line) and
its synthetic counterfactual (dashed line) and the aggregate GDP growth rate gap vis-a-
vis counterfactual result from the SCM simulation for each Eurozone member country’s
region',

There are a few things that demand analysis before talking about the results. First,
given the short data series'’, it is important to use caution when interpreting the results
to examine the impact of the adoption of the Euro on the economic growth of the Central
and Eastern European countries. Additionally, one must be aware that outcomes may be
influenced by idiosyncratic shocks that affect not only the donor pool region but also the
treated region in the post-adoption period, and this could be mistakenly perceived as the
result of the Euro adoption. In addition to a detailed examination of each country, a
general discussion about limitations and common issues will also be covered at the end
of this section.

Cyprus had become a member of the European Union on May 1%, 2004. In May
2007, Cyprus met the Maastricht convergence criteria and adopted Euro on January
2008. Figure 2 shows that, up until 2004, when Cyprus joined the EU, the synthetic In
GDP per capita change tracked the actual version of the Cypriot In GDP per capita change.

The Cypriot In GDP per capita change diverges by -3.23 p.p. annually on average in the

16 For each model specification mentioned in this Section, covariance balance and weight composition
can be found at the Appendix section, whereas the table with the ATTs for each country can be
found at page 36.

7 Especially for the Baltic countries. Lithuania joined the Eurozone in 2015 and the time series ends
in 2018.
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three years following the EU's accession, but this deviation disappears in the year of
Cyprus' entry into the Eurozone. After 2008, the difference between the Cypriot NUTS3
region's In GDP per capita change and its synthetic counterpart widened. It reached its
maximum level in 2013 when the Cypriot In GDP per capita change was 8,34 p.p. less
than synthetic Cyprus. In Figure 2 left panel, we can notice a substantial decline in the
In GDP per capita change. This result is likely an effect of the banking system collapse that
the Cypriot economy experienced after the outbreak of the Global Financial Crisis in
2008, which significantly hurt the well-being of Cyprus. In the years before the crisis, the
country was already experiencing economic disequilibria, as evidenced by fiscal deficits,
a loss of competitiveness, current account deficits, and an overheated real estate market
(Hardouvelis & Gkionis, 2016). The primary deficit caused a sudden stop in the
investment activities and the rating agencies began to downgrade CGBs below
investment grade. Therefore, it may be inferred that the decline in GDP growth path
was caused more by a variety of bad fiscal measures implemented by the government
than by the impact of the euro'. These idiosyncratic shocks in the post-intervention
period result in biased estimated of the average treatment effect of the treated NUTS3
region, thus affecting the interpretation of the euro adoption effect on the Cypriot
economic growth. In 2013, the Eurozone countries imposed austerity measures in
exchange for a €10bn rescue(Michaelides, 2016). The graph on the left shows that this
measure has boosted the economy, but it is risky to attribute this result to the euro

effect, since the idiosyncratic shock may have distorted the outcome.
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Figure 2. Trends in InGDP per capita change: Cypriot NUTS3 region vs. Synthetic Cypriot NUTS3 region. The
figure on the right is the InGDP per capita change gap between Cypriot NUTS3 region and its Synthetic
Cypriot NUTS3 region.

8 Additionally, on July 11™ 2011, there was an explosion that damaged the power plant responsible
for supplying more than half of the island’s plant supply. The aftermath of the explosion resulted in
a slump for the economy (The Economist, 2013)
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The table in the Appendix 1 section reports the NUTS3 regions that are given positive
weights which enables the SCM simulation to closely resemble the growth trend of each
NUTS3 treated region before the euro adoption. Not all the predictors seem to be
perfectly matched, especially the capital stock in 1998. The difficulty in reproducing the
synthetic value may likely be because some Cypriot variable values are extreme with
respect to the respective values for the untreated units, namely in the Share of Dwellings built
between 1991 and 2000 in tot 2000 and Average Age of Dwellings in 2000. Cyprus appears to have
made significant investments in the building of new dwellings during the last decade of
the 20™ century, and this is reflected in the two predictor variables that were employed
as proxies for modern infrastructures. This is also reflected in the weight assigned to the
variables related to the construction sector: the weight given to the Average Age of Dwellings
in 2000 is the highest value (11,7%), but also the share of GVA values from the
construction sector and the number of dwellings per square-km have a similar weight,
around 11%. The SCM algorithm gave the financial and business services sector a weight
of 0.7%, indicating that it hardly explains the economic growth rate in the Cypriot
economy. The combination of donor pool regions in the construction of the synthetic
counterpart includes the Bulgarian capital city Sofia, Pest in Hungary, and two Polish
regions Bialostocki and Warszawski wschodni, the hinterland area of the Polish capital
city Warsaw.

The three Baltic states Lithuania, Latvia and Estonia were all URSS republics
until 1991" (Grigas et al., 2013). To be eligible for membership in the European Union
after the fall of the Soviet Union, these centrally planned economies started a process of
internal structural reconstruction. The reform package established all kinds of national
institutions and the legislation, stimulating privatization and trade liberalization. From
2001, the Baltic states experienced strong economic growth, and all three countries were
part of the first EU enlargement wave in 2004, entered the EU’s exchange rate system,
and entailed a commitment to adopt the euro.

The economies eventually overheated especially in Estonia and Latvia, reaching double-

digit inflation, wage growth faster than productivity growth and significant external

9 Information regarding the socio-economics regional differences in the Baltic area are from Kebza et
al. (2019)
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current account (Purfield & Rosenberg, 2010). Growth began to slow down prior to the
start of the global financial crisis in 2008, mostly as a result of the Baltic States' real
estate bubble and the subsequent credit restrictions (Purfield & Rosenberg, 2010).

The Estonian and Latvian regions presented negative growth trend especially in Kesk-
Eesti (Estonia) with a growth rate of -13,2% and -11,7% in the Latvian region of
Vidzeme. The collapse of the Lehman Brothers worsened the downturn in 2009 and
compromised the financial system stability with a double-digit decline in GDP per capita,
The aggregate Estonian, Lithuanian and Latvian GDP growth rates were respectively
-20,8%, -22,8% and -25,1%.

Estonia prioritized the adoption of the euro after EU membership in 2004
(Léttemée & Randveer, 2004), and it was the first Baltic nation to join the Eurozone in
2011. The aggregate difference in In GDP per capita change between the Estonian NUTS3
areas and their synthetic counterfactuals is depicted in the graph in Figure 3’s lower
right corner. Following its entry into the Eurozone, overall Estonia outperformed the
non-euro adoption scenario by 3,4 percentage points on average every year until 2014.
This initial advantage did not persist, as the growth path in 4 out of 5 Estonian regions
began to fall below non-euro synthetic regions in 2015. Kirde-Eesti, the industrial region
of Estonia started to outperform the synthetic counterfactual in terms of GDP per capita
growth during the last two years of the study. After 2016, the outcomes varied by region,
with Pohja-Eesti, Lé&ne—Eesti and Louna-Eesti performing worse. The covariate
balancing analysis revealed some noteworthy findings. In all Estonia region, large weights
are assigned to the pre-intervention outcome lags used in the specification, with the only
exception of the capital region Pohja-Eesti. For the capital region Pohja-Eesti, weights
are distributed between the capital stock, the construction industry, the infrastructure
per square meter proxy and the financial sector suggesting that those predictors appear
to have prediction power on the GDP per capita growth rate. Paradoxically, also the
primary economic sector’s portion of GVA seems to play a significant role in the
prediction of the growth path, even though this region has the lowest agriculture-related

GV A share in all Estonia. The composition of its synthetic counterfactual does not appear

2 Author’s calculation from the dataset used in this thesis. Source: ARDECO Dataset
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to accurately represent the trajectory of the treated outcome prior to treatment,

according to the graph (upper corner left).
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Figure 3. Trends in InGDP per capita change: Estonian NUTS3 region vs. Synthetic Estonian NUTS3

region. The figure on the bottom right is the aggregate InGDP per capita change gap between
Estonian NUTS3 regions and their Synthetic Estonian NUTS3 regions.

The rural Estonian regions with the highest value in the share of agricultural GVA
on total GVA are Léé&ne-Eesti and Kesk-Eesti. It can also be deduced from the
urbanization proxy value (Share of Dwellings with 3 flats in total Dwelling in 2000) which in both
cases was not deemed as the main predictor of economic growth, probably because of the
rural characteristic of these regions. But once more, the weight assigned to the Share
Agricultural, Forestry, Fishing GVA in tot GVA in 1998 was zero. It's interesting to note that the
SCM algorithm only used the capital stock and the density of housing in 1998 to explain
the GDP growth rate for Ladne-Eesti. Except for the Share Industry GVA in tot GVA in 1998,
which had zero predicting power for the economic growth, weights are dispersed

throughout all the variables in the Kirde region, which is instead the industrial region of
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the country. This finding questions whether the covariance importance is consistent with
the economic theory.

Latvia was the last Baltic country to adopt the Euro as its national currency. With
the bankruptcy of Lehman Brothers in 2008, Latvia’s second largest bank Parex Bank
asked for government intervention and in November 2008, the Latvian authorities sought
Balance of Payment support from the IMF, EU and the Nordic countries and concluded
an agreement with Latvia on a credit of €750 million (Aslund & Dombrovskis, 2011). As
a result, there was a rebound impact following the start of the financial crisis that the
synthetic counterfactual growth performance did not manage to reproduce. The overall
Latvian GDP per capita change consistently underperformed in comparison to the non-
adoption scenario, peaking in 2015 with a 2,68 p.p. gap below the counterfactual before
being nearly equal in 2016. Then Latvia would have been on average around 3,11 p.p.
higher had it not adopted the euro in 2017 and 2018. Since its introduction, only Latgale
and Zemgale regions appear to have consistently lost with respect to the non-euro
adoption scenario on average. With few exceptions, the covariate balancing fit is mediocre
regionally. This was most likely also influenced by the existence of some extreme values
that were seen in some cases. With respect to the donor pool regions, Kurzume, the port
region, and Zemgale have lower Share FinancialésBusiness GVA in tot GVA in 1998 values, whilst
Riga, the capital region, has an extremely high urbanization proxy value compared to
the other regions. Pieriga is the interland area of the capital city Riga, and in both
regions, the capital stock in 1998 was significantly weighted while creating the
counterfactual. Given that Riga is the most densily inhabited and urbanized region in
Latvia, Share of Dwellings with 3 flats in total Dwelling in 2000 was not considered by the SCM
algorithm to be a significant economic driver in predicting the pre-intervention economic

growth path.
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Figure 4. Trends in InGDP per capita change: Latvian NUTS3 region vs. Synthetic Latvian NUTS3 region. The
figure at the bottom is the aggregate InGDP per capita change gap between Latvian NUTS3 regions
and their Synthetic Latvian NUTS3 regions.
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Figure 5. Trends in InGDP per capita change: Lithuanian NUTS3 region vs. Synthetic Lithuanian NUTS3 region.
The figure at the bottom is the aggregate InGDP per capita change gap between Lithuanian NUTS3
regions and their Synthetic Lithuanian NUTS3 regions.
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Following the adoption of the euro, Lithuania's GDP per capita growth rate was
2,3 percentage points lower than in the "no-adoption" scenario in the first two years, with
essentially no difference in 2017 compared to the counterfactual and a decline of 3,5
percentage points in 2018 (Figure 5). Regionally, neither the region with the capital city
Vilnius nor the second core region Kauno exhibit any divergent growth-path from the
adoption of the euro. For both regions, a lot of weight was given to the capital stock
variable. The Financial and Business sector received more weight among the NACE
sectors when estimating the growth tendency of the Vilnius region, which is consistent
with the economic characteristics of the area given that Vilnius is also a centre for
software development, IT, R&D, and computer game development (Kebza et al., 2019).
Whereas for the other core region Kauno, it was given to the trade sector. On the
Lithuanian coast, Klaipedos, the country's economic and social hub and one of the most
significant trade regions with a strong capital stock, consistently underperformed its
synthetic counterpart. The performance of the other regions lagged behind that of their
synthetic controls, with favorable differences in 2017 occurring mostly in the rural areas.
In 2018, in general the other rural regions and not close to the economic centers performed
worse between -3,7 p.p. in Marijampoles and — 9,6 p.p. in Alytaus. The weights assigned
to the covariates are distributed generally in a way that is consistent with the economic
structure of the regions of interest. Taurages, for example, has the lowest capital stock
per capita measured in 1998, making it the poorest region. And this helps to explain why
the variable was ignored while building the synthetic counterfactual pre-intervention
trajectory.

For all Baltic NUTS3 regions, the pre-intervention path presents high differences
between the observed and the synthetic growth path during the years of the financial
crisis. Analyzing the GDP per capita growth rate of the donor pool regions used for
constructing the counterfactuals outcomes, no control region had a GDP per capita
growth rate as high as the Baltic treated regions. As previously mentioned, these areas
experienced a generally much more severe economic downturn during the financial crisis

than other untreated units considered in this study.
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Figure 6. Trends in InGDP per capita change: Maltese NUTS3 region vs. Synthetic Maltese NUTS3
region. The figure at the bottom is the aggregate InGDP per capita change gap between
Maltese NUTS3 regions and their Synthetic Maltese NUTS3 regions.

The socialist Mintoff government, which administrated Malta from 1971 to 1987,
enacted severe pricing and import controls, expanded the public sector, and maintained
a protectionist economic strategy. In 1987, after the liberal nationalism party won the
elections, the government implemented an extensive economic reform which encouraged
privatization and the deregulation of the good markets and the financial sector (Caruana
Galizia, 2017). The GDP per capita growth trend in regional Malta is not persistently
positive. The positive effect of the euro adoption was registered in 2009 and 2010 with
47,76 p.p. annually on average, in 2012 with 46,15 p.p. and in 2014 and 2015 with +9.9
p-p- and + 4,99 p.p. respectively. In the other years, the performance of Malta was
marginally lower than the non-adoption case. Malta is made up of two NUTS3 regions:
Malta, the main island and Gozo Comino. The main island (MT001) has a decent pre
intervention fit. With a slump in 2011 and a positive differential of 4.5 percentage points
between 2012 and 2015, the country's growth rate in the first two years after joining the
eurozone was on average higher than its synthetic rate by 45,3 percentage points. From
2016 onward, the growth rate was not significantly different from the control scenario.
The pre-intervention fit for Gozo and Comino is poor, and in the post-intervention trend
it appears to have fared better during the two crises, with notable deviations from the

control in 2010 (48.79 p.p.) and 2015 (416 p.p.). For both regions, it is clear from the
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covariance balance table in the Appendix section than the treated units and their
counterfactuals do not match exactly. In the MT002 region, Compensation of employees in
Trade sector in 1998 appears to be extreme when compared to the donor pool regions, and
the weight assigned to this predictor in explaining the outcome is different from 0. Almost
one-third of the total weights are allocated to the outcome lags in both regions. The
remaining weights are split between the contribution of the construction and of the
financial and business sector to the GVA and the infrastructures proxies for Malta, the
total capital stock measure and per capita, the contribution of the agricultural, fishing,
industry and trade sectors to the GVA, and the infrastructures per square meter proxy
for Gozo and Comino. These combinations reflect the economic structures of the units,
as, for instance, Gozo and Comino are mostly agricultural and fishing islands and have
a higher concentration of employment in the building and real estate industries.

Beginning of the 1990s, Slovenia attained independence from decades of communist
domination. For the whole post-intervention period 2007-2018, the average treatment
effect of the treated regions in Slovenia is around 0% (Figure 7). Lorber (2011) divided
the Slovenian NUTS3 regions into five categories based on a particular set of development
indicators®. Analyzing the results for each region, there is an interesting pattern. The
three regions Goriska, Osrednjeslovenska and Obalno—kraska, which the author considers
to be the economically most developed Slovenian regions with good economic structure,
underperformed the non-euro adoption synthetic control on average every year between
2009 and 2013 by -3,5 percentage points for the first region, and from 2009 to 2015 by -
3,28 p.p. and -3,4 p.p. for the other two regions respectively. Interesting findings come
from the covariance balancing fit: the pre-intervention outcome lags are given a higher
weight than the other variables.

Slovakia adopted the common currency in 2009, in the midst of the global financial
crisis. Again, to be able to argue that the adoption of the common currency had a
consistent effect on economic growth, we would need the post-treatment series to diverge.
The rebound effect following the global financial crisis of 2009 was more pronounced in

some regions than in others (Nitriansky kraj, Zilinsky kraj, Banskobystricky kraj, and

! The economic disparities were analyzed examining the movement of the regional GDP per capita
and the structure of the GVA in each statistical region.
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Kosicky kraj) even though the effect did not last longer and their GDP per capita
underperformed each synthetic control scenario in the year after (Figure 8). Since the
outbreak of the Eurozone Crisis, the average annual gap between the Slovakian GDP per
capita growth rate and the non-euro path was -1,33 percentage points. The capital region
Bratislava has the highest employment rate and the strongest economy. It appears that
it did not experience the financial crisis as badly as the other Slovakian regions.

For the entire pre-intervention period, synthetic regions faithfully replicate the per
capita GDP growth rate for Slovakia and Slovenia. However, the pre-intervention perfect
fit in the economic predictors is not entirely respected. As a result, it cannot be firmly
asserted that the synthetic pre-intervention path actually accounts for all unobserved

heterogeneity thus producing an unbiased estimator.

Regarding statistical inference, the traditional inferential techniques do not work
accurately for the comparative case studies due to the small number of units in the
comparison group (Abadie et al., 2010). Therefore, there are few strategies that can be
employed to assess the accuracy of our results: in-time placebo tests pretend that the
intervention occurred at an earlier point in time, whereas in in-space placebo tests, the
intervention occurs at the same time but in a control unit.

In order to perform the in-space placebo analysis, we run the same model again,
reassigning the treatment to each of the remaining donor pool regions. Graphically, the
placebo will allow us to compare the estimated effect of the treatment to the distribution
of placebo effects obtained for the other regions. If the estimated effect for the treated
region is “unusually large relative to the distribution of placebo effects” (Abadie et al.,

2010), the effect of the euro adoption as common currency is regarded to be significant.
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Figure 7. Trends in InGDP per capita change: Slovenian NUTS3 region vs. Synthetic Slovenian NUTS3 region.
The figure at the bottom is the aggregate InGDP per capita change gap between Slovenian NUTS3
regions and their Synthetic Slovenian NUTS3 regions.
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The figure at the bottom is the aggregate InGDP per capita change gap between Slovakian NUTS3
regions and their Synthetic Slovakian NUTS3 regions.
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Figure 9 provides the results of the placebo in-space test, where the solid black line
represents the effect of the euro adoption (i.e. the aggregate difference between the GDP
per capita growth rate in the NUTS3 treated regions for each country and their
corresponding synthetic estimates) and the solid gray line represents the placebo effect
of the other 198 NUTS3 regions (i.e. the gap in the outcome variable for each donor pool
region assuming the treatment was implemented there).

The estimated effects for the regions in Lithuania, Latvia, Slovenia and Slovakia
are not large when compared to those estimated for the other regions, indicating the
negligible impact of the treatment. In Estonia, the aggregate treatment effect seems to
be higher in the treated regions than in the donor pool regions, but only until 2014. Malta
seems to have significant results only when the aggregate outcome outperformed the
control group, whereas Cyprus requires a separate analysis, since, as seen before,
inadequate public finance management was a major factor in the country’s economic
decline, making the result of doubtful interpretation.

The figure also demonstrates that some of the synthetic units created for those
donor pool regions do not accurately reproduce the donor outcomes, when the grey line
is far from the x-axis. This shows that the model that was used to predict the synthetic
counterfactuals of the NUTS3 regions that were treated does not predict other synthetic
regions successfully.

When interpreting the placebo test itself, it does not give undoubtable insights on the
appropriateness of the methodology in exploiting the research question of interest. Nor
it provides suggestions whether the specification model can be improved or not including
or excluding economic predictors. Therefore, to help in the discussion of the results
alternative specifications that test the same hypothesis are reported as part of the

robustness checks.
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Figure 9. Aggregate InGDP per capita change gap between treated NUTS3 regions and their Synthetic control
NUTSS3 regions by treated country and placebo gaps in 198 control regions.

As Ferman et al. (2018) recommended, to further probe the robustness of the
results, the baseline model was modified first, changing the pre-intervention outcome lags
and then excluding them to see how the model would react to the change.

Instead of using the three years of lagged GDP per capita growth rate (1998, 2003

and 2006), the first robustness check uses only the last two pre-treatment outcome
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values??’. This was made by arguing that it is especially important to achieve a good fit
at the treatment cutoff, because if the period before the time of intervention was
somewhat an outlier, it might be more likely that the intervention will happen in period
Ty + 1 (Kaul et al., 2015). Some of the countries in this case study adopted the euro
shortly after the financial crisis, and it can be claimed that this event ultimately had led
to the intervention. This argument can be rejected because there are a few procedures
that must be taken before the euro is adopted as a common currency, and the economic
integration period typically continues for more than one year®.

As has been said a few times, it is essential that the values of the observed
covariates that have predictive power for the outcome of interest are closely replicated
by the synthetic controls. In the discussion of the results, there were some intriguing
findings on which observed covariates the synthetic control algorithm deemed to be more
relevant than others in predicting the economic growth path. When the weights’
distribution was compared to the economic traits of the treated units, some
contradictions were revealed.

It is also true that when outcome lags are included, the SCM faces a trade-off: some
observable variable would be given up increasing the pre-treatment trajectory's efficiency
and hence attempting to enhance the fit of the unobserved confounders (Doudchenko &
Imbens, 2016). Therefore, crucial information can be lost if the removed factors are
instead economic drivers that would better explain the outcome path (Kaul et al., 2015).
The second robustness check will be performed excluding all the outcome lags from the

set of predictors.

2 Kaul et al. (2022) conducted a simulation using different model specifications according to the
number of outcome lags used as in the predictor set together with the observed covariates. They
discovered that, regardless of the number of T}, using all lags of the outcomes performs worse in
terms of bias and RMSPE. Using only the last one or none at all turned out to be slightly better to
employing an average of the outcome lags.

% According to the Maastricht Treaty, first countries entered the European Exchange Rate
Mechanism, a multilateral exchange rate arrangement with a fixed, but adjustable, central rate and a
fluctuation band with a width of +/- 15 percent. It was set up on January 1%, 1999 for the EU
countries that had not entered the Eurozone yet. The Slovenian Tolar, the Lithuanian litas, and the
Estonian kroon were all incorporated into the ERM II shortly after the 2004 EU enlargement. The
Cyprus Pound, Latvian Lats, and Maltese Lira joined the ERM II in 2005, while the Slovak Koruna
did so at the end of 2005. To be eligible to enter the Eurozone, these countries had to fulfill some
convergence criteria established by the Maastricht Treaty (ECB, 2020).
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The results of the robustness checks are presented together for each country in
order to facilitate the comparison and the discussion®.

When the covariate set's composition has been altered, the covariance importance
in predicting the outcome variable, the distribution of weights among the donor pool
regions, and the RMSPE changed. The alternative specifications lead to a gap trajectory
that is quite similar to that of the main specification model in the post-treatment period
but with different magnitudes. The RMSPE gets worse when the number of predictors
is decreased, thus providing justification that adding pre-treatment outcomes actually
improve the fit of the synthetic control counterfactual growth path.

Despite the fact that the RMSPE worsened, Cyprus seems to have the same
outcome trend as in the baseline model and a more thorough analysis reveals that the
synthetic control was constructed using the same untreated NUTS3 regions, with some
variations in the weight distribution. The distribution of the weights according to the
importance of the covariate in explaining the outcome does not present big differences
from the baseline model, but it gives more weight to the Share Financial & Business GVA in
tot GVA in 1998 and Share of Dwellings with 3 flats in total Dwelling in 2000. Interestingly, when the
model ignores the outcome lags, the predictors weight distribution marginally changes
giving again more weight to the variable for the financial sector contribution to the GVA.
The synthetic covariate values are the same as those from the second specification model,
as well as the donor pool regions combination.

For Estonian regions, as expected, the second specification model’s counterfactuals
better reproduce the decline in GDP per capita growth during the crisis, especially for
Lééne-Eesti and Louna-Eesti. While the new covariance setting appears to enhance the
pre-intervention fit in the former region, it worsens it in the latter. For Kirde-Eesti, the
industrial region, the Share of GVA industry, which seemed to be irrelevant in the
baseline model, gets 12,5% weight in the third specification. The same applies to the
urbanization proxy variable as in both robustness checks, the weight increases from 1,4%

to 17,2% and 24,1%. Changing the model specification, Riga the capital region of Latvia

24 Graphs for each treated country in the Appendix 2 for the first robustness check specification,
Appendix 3 for the second robustness check specification.

The RMSPE measure and the covariance balance table from all specifications are presented for each
treated NUTS3 area in Appendix 1.
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loses weight in the capital stock. The first specification put a lot of importance on the
Financial and Business sector, while trade and the construction sector replace it in the
second robustness check. It is interesting to note that in the specification using the last
two outcome lags for Kurzume, the Latvian port region, more than half of the weight
allocated to the outcome lags in the first specification, has been redistributed across all
variables. Contrarily, in the third specification, the algorithm totally ignores the proxy
variables for urbanization and modern infrastructure, the capital stock and the
contribution of trade and of the financial sector to the economy.

Differently from the baseline model, the importance of the trade sector in Kauno, one of
the social and economic Lithuanian hubs, was demonstrated in the robustness checks.
In Slovenia, the covariance balance appears to be more respected when the lags are
removed at the expense of a worse pre-intervention outcome lags fit. Malta is the only
case where the gap trajectory for the three models during the study period is different.
The second specification's RMSPE is the lowest and more accurately mimics the
variable's pre-intervention result. Even though the trend is similar for the first 3 years
after the adoption at varied magnitudes, the average treatment effect of Malta for the
period 2008-2018 is +3,09 p.p. in the first specification, +1,64 p.p. and + 3,77 p.p. in the

second and the third respectively.

Average Treatment Effect of the Treated Countries post Euro adoption

Post Euro Post Euro Post Euro

Country Synth_1 adoption | Synth 2  adoption | Synth_3 adoption
period period period

Cyprus - 2.76 2008-2018 - 295 2008-2018 - 295 2008-2018

Estonia 1.38 2011-2018 1.06 2011-2018 1.28 2011-2018

Lithuania -2.16 2015-2018 - 141 2015-2018 -2.39 2015-2018

Latvia -1.88 2014-2018 -1.98 2014-2018 - 1.97 2014-2018

Malta 3.09 2008-2018 1.64 2008-2018 3.78 2008-2018

Slovenia -0.27 2007-2018 -0.11 2007-2018 - 0.09 2007-2018

Slovakia -1.23 2009-2018 -1.32 2009-2018 - 1.04 2009-2018

Table 3. Average treatment effect of the treated countries for the baseline model (Synth 1) and the robustness
checks (Synth_ 2, Synth_3)

In general, it has been found that several observed covariates neglected in the
baseline specification, help to determine the course of economic growth when the outcome

lags are excluded. This demonstrates that, when outcome lags are included in the model,
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the SCM trades off economic significance for greater pre-intervention fit and tend to
better match the unobserved variables. Indeed, in the majority of the cases, the RMSPE
is lower in the first specification. Not all of the covariate values of the treated units
included in the predictor set are accurately reproduced by the SC estimator, in all three
model specifications. Theoretically (Botosaru & Ferman, 2019), as long as the study relies
on a long pre-intervention period of time, researchers should not be concerned if
imbalances in the covariance fit are present i.e. the variable values of the treated units
are not in the convex hull of the donor pool regions. However, as previously discussed,
this study cannot rely on a long 7T,. Nevertheless, Abadie et al. (2015) highlighted how
important it is for the algorithm to reproduce the variables with greater predictive power,
and this was generally done. A source of concern may also be triggered by the choice of
the predictors. Most of the observed economic covariates are taken at exactly one point
of time (1998). These variables only give us a snapshot of a single year during the pre-
treatment period, without taking into account possible dynamics.

In Section II, we have discussed the presence of some threats of validity. Among
all, biasness might be prompt by the existence of anticipation effects. The effects of the
euro adoption could have started few years before the actual euro-adoption, when the
countries joined the ERM-II mechanism. This study could be expanded to rule out this
possibility. The year of intervention should be shift to the accession date to the
mechanism, and it should be examined whether pegging the national currencies to the

euro has affected economic growth.

This thesis uses the traditional linear method presented in Abadie et al 2010, and
works with weights driven from the minimization of the MSPE in the pre-intervention
period. However, the imperfect pre-treatment fit raised the question of whether the
original method was appropriate for this research question, or if some modifications in
the approach or in the model would instead be required.

To address the imperfect pre-treatment fit issue, a number of empirical strategies
have been proposed in the literature. Abadie & L’Hour (2021) discussed that in
circumstances characterized by a large number of treated and untreated units, the best

synthetic control may not be unique. For this reason, they proposed a penalized synthetic
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control estimator to further reduce the discrepancies between the treated units and the
donor pool regions. This ensures the existence of a unique and sparse control estimator.
Also Doudchenko & Imbens (2016) proposed few adjustments to exclude non-unique
control estimator. They showed that if the setting presents a number of potential control
units that is much larger than the number of pre-intervention period, the vector of
weights could be customized as 1/N. Moreover, Ben-Michael et al. (2021) studied
Augmented SCM, an extension of the original SCM to be used in settings faulted by poor
pre-intervention fit, whereas Gobillon & Magnac (2016) explored data transformation to
improve the performance of the estimator. Therefore, as the original data-driven
synthetic control approach does not clearly rule out the potential sources of bias in this
setting, the impact of the euro adoption could be assessed by using a wide range of
potential SC methodologies which can be used in future research, according to the specific

circumstances.
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V. Conclusion

The synthetic control method is one of the identification methods used in
comparative economics, capable of revealing the causal effect of shocks or interventions
in a particular treated unit. This study uses the synthetic control algorithm to determine
the long-term impact of the adoption of the euro as common currency on the growth
performances of the European Eastern transition economies.

The results showed that in the three years following the Eurozone entrance, the
Cypriot GDP per capita change negatively diverged from the non-euro scenario by 3.23
percentage points yearly on average, with a decline in 2013. However, the impact of the
euro is intrinsically linked to the impact of the banking crisis that hit Cyprus during
those years, making it hard to interpret the actual impact of the euro. Among the Baltic
countries, Lithuania and Latvia almost consistently underperformed when compared to
the non-adoption scenario by 2,16 p.p. and 1,88 p.p. respectively on average every year.
Estonia outperformed the non-euro adoption scenario by 3,4 percentage points on average
every year until 2014, even though this initial advantage did not persist in the years
afterwards. For Slovenia and Slovakia, the overall estimated effect of the euro adoption
was neutral or marginal negative particularly during the years of the financial crisis; on
contrary the Malta seems to have gain benefits from the common currency regime.

As noted in the debate, some factors influence the consistency of the results. First,
the countries adopted euro during the financial crisis. If the adoption occurred after this
common shock, it is possible to hypothesize that it was taken into account in the pre-
treatment outcome fit as an unobserved covariate. However, if the adoption occurred
before, it would be difficult to distinguish the effects of the euro from the crisis, as it
would be reckless to exclude that the shock has caused structural modification in the
economies. The results of the robustness checks indicate that changing the model
specification will still produce a similar outcome as the baseline model, with some minor
differences in the magnitude of the effect. Besides this, the robustness checks demonstrate
that adding pre-intervention outcomes as covariates improves the pre-treatment outcome
fit between treated unit and synthetic control although inducing instability in the

covariance importance. Speculations have been made about what other concerns might
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affect the accuracy of the results, namely the selection of predictors, the anticipatory

effect of the ERM-II, coupled with deficiency in the time series length.

40



References

Abadie, A. (2021). Using synthetic controls: Feasibility, data requirements, and
methodological aspects. Journal of Economic Literature, 59(2), 391-425.

Abadie, A., Diamond, A., & Hainmueller, A. J. (2010). Synthetic control methods for
comparative case studies: Estimating the effect of California’s Tobacco control
program. Journal of the American Statistical Association, 105(490), 493-505.

Abadie, A., Diamond, A., & Hainmueller, J. (2011). Synth: An R Package for Synthetic
Control Methods in Comparative Case Studies. In JSS Journal of Statistical
Software (Vol. 42).

Abadie, A., Diamond, A., & Hainmueller, J. (2015). Comparative Politics and the
Synthetic Control Method. American Journal of Political Science, 59(2), 495-510.

Abadie, A., & Gardeazabal, J. (2003). The Economic Costs of Conflict: A Case Study
of the Basque Country. The American Economic Review, 93(1), 113-132.

Abadie, A., & L’Hour, J. (2021). A Penalized Synthetic Control Estimator for
Disaggregated Data. Journal of the American Statistical Association, 116(536),
1817-1834.

Abadie, A., & Vives-I-Bastida, J. (2022). Synthetic Controls in Action. MIT.

Alesina, A., & Barro, R. J. (2002). Currency Unions. The Quarterly Journal of
Economics, 117(2), 409-436.

Angrist, J. D., & Pischke, J.-S. (2009). Mostly Harmless Econometrics. Princeton
University Press.

Artelaris, P., Kallioras, D., & Petrakos, G. (2010). Regional inequalities and
convergence clubs in the European Union new member-states. Fastern Journal of
European Studies, 1(1).

Aslund, A., & Dombrovskis, Valdis. (2011). How Latvia came through the financial
crisis (Peterson Institute for International Economics, Ed.; pp. 33-50).

Athey, S., & Imbens, G. W. (2017). The State of Applied Econometrics: Causality and
Policy Evaluation. Journal of Economic Perspectives, 31(2), 3-32.

Baldwin, R., DiNino, V., Fontagné, L., de Santis, R. A., & Taglioni, D. (2008). Study
on the Impact of the Euro on Trade and Foreign Direct Investment. In European

Economy (No. 321; European Economy).

Baldwin, R., & Taglioni, D. (2006). Gravity for Dummies and Dummies for Gravity
Equations. Centre for Economic Policy Research Discussion Paper, 5850, 1-23.

Barrell, R., Gottschalk, S., Holland, D., Khoman, E., Liadze, 1., & Pomerantz, O.
(2008). The Impact of EMU on Growth and Employment. European Economy ,
318, Art. 318.

Becker, M., & Klofiner, S. (2018). Fast and reliable computation of generalized
synthetic controls. Fconometrics and Statistics, 5, 1-19.

41



Ben-Michael, E., Rothstein, J., & Feller, A. (2021). The Augmented Synthetic Control
Method. Journal of the American Statistical Association, Art. 28885.

Billmeier, A., & Nannicini, T. (2013). Assessing economic liberalization episodes: a
Synthetic control approach. The Review of Economics and Statistics , 95(3), 983—
1001.

Botosaru, 1., & Ferman, B. (2019). On the role of covariates in the synthetic control
method. Econometrics Journal, 22(2), 117-130.

Bun, M. J. G., & Klaassen, F. J. G. M. (2002). Has the Euro Increased Trade? In
SSRN Electronic Journal. Elsevier BV.

Campos, N. F., Coricelli, F., & Moretti, L. (2019). Institutional integration and
economic growth in Europe. Journal of Monetary Economics, 103, 88—104.

Caruana Galizia, P. (2017). The Economy of Modern Malta From the Nineteenth to
the Twenty-First Century. In K. Deng (Ed.), The Economy of Modern Malta.
Palgrave Macmillan US.

Chapman, S., & Meliciani, V. (2018). Explaining Regional Disparities in Central and
Eastern Europe. Economics of Transition, 26(3), 469-494.

de Grauwe, P. (2020). Economics of monetary union (13th ed.). Oxford University
Press.

de Sousa, J., & Lochard, J. (2011). Does the Single Currency Affect Foreign Direct
Investment?. The Scandinavian Journal of Economics, 113(3), 553-578.

Doudchenko, N., & Imbens, G. W. (2016). Balancing, Regression, Difference-In-
Differences and Synthetic Control Methods: A Synthesis. NBER Working Paper,
Art. 22791.

ECB. (2020). ECB - Economic Bulletin, Issue 8/2020.
European Commission. (1990). One Market, One Money (No. 44; European Economy).

Eurostat. (2018). Regions in the Furopean Union Nomenclature of territorial units for
statistics - NUTS 2016 / EU - 2018.

Ferman, B., Pinto, C., & Possebom, V. (2018). Cherry Picking with Synthetic
Controls. MPRA Paper.

Fernandez, C., & Perea, P. G. (2015). The Impact of the Euro on Euro Area GDP per
capita. Documentos de Trabajo N. 1530 Banco De Espana, Art. 1530.

Gabriel, R. D., & Pessoa, A. S. (2020). Adopting the Euro: A Synthetic Control
Approach. SSRN Electronic Journal.

Gilchrist, D., Emery, T., Garoupa, N., & Spruk, R. (2022). Synthetic Control Method:
A tool for comparative case studies in economic history. Journal of Economic
Surveys, 1-37.

Gobillon, L., & Magnac, T. (2016). Regional Policy Evaluation: Interactive Fixed
Effects and Synthetic Controls. The Review of Economics and Statistics, 98(3),
535-551.

42



Grigas, A., Kasekamp, A., Maslauskaite, K., Zorgenfreija, L., Liva, K. M., Foreword,
Z., & Buzek, J. (2013). The Baltic States in the EU: Yesterday, Today and
Tomorrow. Notre Furope Jacques Delors Institute, 98.

Hardouvelis, G. A., & Gkionis, I. (2016). A Decade Long Economic Crisis: Cyprus
versus Greece. Cyprus Economic Policy Review, 10(2), 3-40.

Holland, P. W. (1986). Statistics and Causal Inference. Journal of the American
Statistical Association, 81(396), 945.

Kaul, A., Kl6Bner, S., & Pfeifer, G. (2015). Synthetic Control Methods: Never Use All
Pre-Intervention Outcomes Together With Covariates. MPRA Paper, 83790, Art.
83790.

Kaul, A., Kl6Bner, S., Pfeifer, G., & Schieler, M. (2022). Standard Synthetic Control
Methods: The Case of Using All Preintervention Outcomes Together With
Covariates. Journal of Business & Economic Statistics, 40(3), 1362-1376.

Kebza, M., Novacek, A., & Popjakova, D. (2019). Socio-Economic Disparities in the
Baltic States: Analytical Comparison and Categorisation of the Region.
Geographia Polonica, 92(3), 289-307.

Kenen, P. (1969). The Optimum Currency Area: An Eclectic View. Monetary Problems
of the International Economy, 41-60.

Léttemée, R., & Randveer, M. (2004). Monetary policy and EMU enlargement: Issues
regarding ERM II and adoption of the euro in Estonia. Atlantic Economic Journal
2004 32:4, 32(4), 293-301.

Lorber, L. (2011). Recent Transformation of Economic Inequality in NUTS3 Regions in
Slovenia. Geoadria, 16(2), 237-251.

Malo, P., Eskelinen, J., Zhou, X., & Kuosmanen, T. (2020). Computing Synthetic
Controls Using Bilevel Optimization. MPRA Paper, 104085.

Marelli, E., Signorelli, M., & de Grauwe, P. (2016). Europe and the euro: Integration,
crisis and policies. In Furope and the Euro: Integration, Crisis and Policies
(palgrave macmillan). Springer International Publishing.

McKinnon, R. I. (1963). Optimum Currency Areas. The American Economic Review,
53(4), T17-725.

Micco, A., Stein, E., & Ordonez, G. (2003). The currency union effect on trade: early
evidence from EMU. Economic Policy, 18(37), 315-356.
https://doi.org/10.1111/1468-0327.00109_1

Michaelides, A. (2016). Cyprus: From Boom to Bail-In. Cyprus Bail-in, The: Policy
Lessons From The Cyprus Economic Crisis, 103—-162.

Mundell, R. A. (1961). A Theory of Optimum Currency Areas. The American
Economic Review, 51(4), 657-665.

Nitsch, V., Pisu, M., & Zurich, E. (2008). Scalpel, Please! Dissecting the Euro’s Effect
on Trade.

43



Pegkas, P. (2015). The impact of FDI on economic growth in Eurozone countries. The
Journal of Economic Asymmetries, 12(2), 124-132.

Petroulas, P. (2007). The effect of the euro on foreign direct investment. European
Economic Review, 51(6), 1468-1491.

Purfield, C., & Rosenberg, C. B. (2010). Adjustment under a Currency Peg: Estonia,
Latvia and Lithuania during the Global Financial Crisis 2008-09. IMF Working
Paper, 10(213), Art. 213.

Puzzello, L., & Gomis-Porqueras, P. (2018). Winners and losers from the €uro.
European Economic Review, 108, 129-152.

Rose, A. K. (2000). One money, one market: the effect of common currencies on trade.
Economic Policy, 15(30), 08-45.

Rubin, D. B. (1974). Estimating causal effects of treatments in randomized and
nonrandomized studies. Journal of Educational Psychology, 66(5), 688-701.

Svejnar, J. (2002). Transition Economies: Performance and Challenges. Journal of
Economic Perspectives, 16(1), 3-28.

The Economist. (2013, March 28). What happened in Cyprus .
https://www.economist.com/free-exchange/2013/03/28 /what-happened-in-cyprus

Verstegen, L., van Groezen, B., & Meijdam, L. (2017). Benefits of EMU Participation:
Estimates using the Synthetic Control Method. Tilburg University Discussion
Paper, 32.

44



Appendix 1

8L50°0 V00 9L0°0 8760°0 820°0 9820°0 AISINYT
80°0 - - %TIT 6100 - - - - %YL €500 - - £00z ut oswe ('d gao)uT
7900 - - %E6 €600 | %9€ 1900 | 6000 - - %88 LI00 | %06 8100 | ST00 900¢ ur dsuey (od Jqo)ug
820°0 - - - - %E9 P00 | LVO0- - - - - %E0T  9P00 | FRO0 €00 uroue (od gan)uy
za00 - - - - %STT €200 | S€0°0 - - - - %T0T L2000 | 8200 8661 ur dsuep (0d Jqn)uy
89¢°¢ %90 90S€ | %0 FLEE | %L0  FFE | 66FE | %E0  LL9€ | %80  96F€ %8 rece | ceee 000¢ Ut (sSuipa(] Jo 98y oFewry)u]
880°0 %eT  C0T0 | %69  TPIO | %S0 TIT0 | 1050 %0 LITO | %S0 1810 %0 1110 | €410 000 303 W 000z PU® [66] Usomjaq Hing sSurpm( Jo oreyg
1670 %6T  LOTO %0 €0 %eT 1010 | 6IT0 %0 89¢°0 | %Ll LLEO | %VIT 820 | ¥LT0 000 U1 SUIEA( [#30% UL SYef ¢ [HM sBurom( Jo dIeyg
LE8TT %ol L8FOT | %0 601 | %S8  TF0l | 9¢T6 %0 €86'TT | %cel  6ILTT | %9€l  LeLTT | TeLTl 000 wr (unj-orenbs 1od sSurEA( jo PqUMN U]
01 %FL ST | %ST 9T | %S6  GL6T | L8¢T | %ET0  @STe %0 8eeT | %00 8¢T | L8G% 8661 I 103008 opeL], ut seokofdud jo uorjesuoduoy)
Y10 %F0z  9FT0 | %I6c  SIT0 | %60  88T°0 | @600 %0 0 | %901 LSTO | %STL  9ST0 | 9ST0 8661 U VAD 103 W YAD SSOUISIEZpemURL] OIRTS
890°0 %e'8  THO0 | %60 1800 | %60 1900 | 1500 %0 8L00 | %EOT 9S00 | %Fel 9500 | ¥S0°0 8661 W YAD 103 Ul YAD UOHINIISUO)) dIRYS
0 %LO  SETO0 | %L8 L0 | %SE  TFT0 | 1#50 %0 €0 %0 TeT0 %0 160 | See0 66T U YAD 103 Ul YAD OpeL], 0Iey§
8920 %90 8GE0 | %69T  L6TO | %ST  8LL0 | TLUO | %g6  T€L0 | %TIL  ¥ELO | %V0 6.0 | €€T0 8661 UL VAD 103 W YAD Anysupuy oreyg
¥e10 %FST  TFT0 | %01 600 %L FPT0 | 800 | %S9z L200 %0 cro %g0  SOT0 | 8200 | 8661 ur YAD 103 wr YAD Surysy “£13s010,] TenymoLsy oreyg
L07- %98 G9EF- | %S0 GOLT- | %eTl  GeST- | 86'€ | %E€TC  €69¢ | %0 8¢V | %T 90V | 299°€- 8661 ur (-0°d 303G [epden))ury
6028 %6'ST  €LTL | %IT 0088 | %rTe 0L | <0e9 | %@se  9a16 %0 €68 | %10 ThLs | TI'6 8661 Ul (30038 [eyde))u
croer L IBOM € MINAS[Z TR ¢ UIUAS| THUSoM T IuAg [pojeal [€ SoM ¢ IAS|E SN g US| TSN T iuAg [pageal], 1030121
[ood h.o:ow ¢00.LIN T00LIN
Jo o8eIoAY ouImoy) pue 0zoxr) eIrR IIN
0750°0 0750°0 L1200 HASINY
80°0 - - WBLL  €L00 - - 9700 200z @ dswe (od JqD)uT
7900 - - %T'S 6500 | %0T 900 | LE00 900¢ w duetp (0d gan)ug
850°0 - - - - %19 700 | 9200 €00g w osuey (od gan)ug
Ga0°0 - - - - %S6 6800 | 00 8661 w dsuep (0d gan)ug
89¢°¢ 07 | %E6  9ope | %LTIT  89€E | 830°€ 000¢ ut (sBupm( jo 08y adetoay )ur]
880°0 10 | %T¥ 2910 | %6e  S9T0 | 1950 0005 103 UL 000 PUe 66T Wwomjoq Ymq sSupm(] Jo dreyg
16770 180 | %UIT 280 %S G6F0 | 8GE0 000 Ut SuPA(] [B10) UL SYe[} & YA SSUPM( Jo dreyg
L2811 10T | %901 108Gl | %CTL  1LETL | ¥evel 000¢ ut (unj-orenbs tod s3uim(] Jo WqUMN U]
P01 62LT | %SL  6TLT | %P9 TOLT | €0T 8661 U 10395 dpe], W sakojdus jo woryesuaduwor)
Z9K0 9610 | %L9 9610 | %L0 G910 | €020 8661 UL YAD 103 UL YAD SSOUISNR[ROURUL dIeYg
890°0 1800 | %€6 1800 | %ITT €800 | 6800 8661 UL VAD 103 W YAD UOONLSUO)) dIRTS
20 820 %6C 820 %ES 6680 | 6880 8661 W YAD 303 Ul YAD OpeL], 2Ieg
8950 720 %ET 70 %ST  LTE0 | SIT0 8661 UL VAD 103 W YA Axjsupuy dreyg
7210 P00 | %L Sh00 %L 6800 | P00 | S66T W VAD 103 W YAD Suysiy "A1solof RIMIMILBY oIeTg
L07- eI %S ory- | %P1 eehi | 6T 8661 w (*0d posg repde) )ury
6068 8366 | %68  8¢T6 | %98 9868 | 66501 866T U (038 [ende))uy
ctosor  LEMUBPM € UIUAS[ZIUBoM ¢ UIAG T USoM T US| poyeo, 10301pa
[ood 10uop 00045
Jo oeIoAy soxdAy XD

45



61900 1650°0 96700 05600 L1800 85L00 AdSINY
€100 - - %L G0~ | - - ] 00" - - %6L 100 - - [ Gl 010¢ @ 950 [0 d Jq0)uT|
%00- - - Wer oG |- oo | - - %E9 SO | - - | o 600g a8 (d gqo)u
900 - - - < | %L 6T | 9210 - - - - %6 9800 | L0T0 9005 urodueyy (d g@n)u
8¢0°0 - - - - %l 1600 | Ter0 - - - - %erL 9010 | 6010 £00¢ ureBueyy (d g@n)ug
00 - - - < | %6L 500 | ee00 - - - - %es  LI00 | L10°0- 8661 ur aBuey (d g@n)uT
89¢°¢ % 669€ %0 €CCE | %t L6 | @9E | %St ceye | %l 8¢t | %IT  109€ | 60FE 000¢ 1 (SBuEA( Jo 98y 95emAy)u
800 | %ge 9900 | %9 900 | %P0 L900 | WO | %30 900 | %9 6500 | %60T 1900 | 9800 0007 303 T (00Z P T66T Wo3q YN STupA( Jo oTRYG
1er0 | %LT €r0 | %10 10 | %80 180 | 90 | %IFe 690 | %TLl 89S0 | %P1 GEF0 | 1680 0007 UL SUPA(] [0} U SYey € M STUM( Jo oreyg
LE8TT | %E0  GRLTL | %0 GOLTT | %89 9ESTL | €RSTL [ %0 6SLTL | % S66TT | %6TI  SLFIL | eSTll 000¢ ut (uny-ozenbs sod sSupA( jo DU U
TOT | %e€e  TSET | %9CT 68T | WTET LT | TRRT | %Eer  S0ET | %GL  LSET | %LE€T e | TR 8661 1T 103008 dpea, ut sonsofdum Jo woryesuodoy)
PI0 | %r0 9150 %0 W10 | %P0 88T | 9760 | %I0  €T0 | %E€6  9r0 | %Le  ST0 | RLTO 866T W VAD 10 W YAD SOUSHEAR[eRUeL] 0107S
890°0 %S €00 | %P0 900 | %S 200 | 1900 | %L T600 | %P 200 | %Ee G900 | 8700 8661 T YAD 10} Ul ¥AD UOMINISTO) dreyg
w0 %T9 W0 | YETI 6910 | %0 6C0 | BOTO | %8S I6T0 | %9 80 | %L9 910 | FETO 8661 U YAD 103 Ul YAD opei], axeqg
8920 % 9950 %0 SIE0 | %9T 2050 | T6T0 | %eel  GeF0 | %I6L <660 | %P0 1960 | S0 66T ™ VAD 103 Ul YAD Ausnpuy oreqg
Fer0 | %Fee  Or0 | %06 FOT0 | %L0  LOTO | FOLO | %9LT 800 | %89 TS00 | %LOT  TO | P00 | 8661 W YAD 10} W YAD Swsiy £1sol0 ] TemImonsy oreyg
W00 | %eel  @sSr | %86 69T | %el 86¢T- | Woo- | %por  GeT- | %FP @9rh- | %9 SIrb- | 6197 8661 ut (d 3poyg reade) jug
608 | %Iec SIS | %PTe  OFTS | %rlc LIS | 9918 | %sTr  Gles | %S0 S8 | %P0 LIS | 98¢ 8661 U (1p03g [esidep)u
SOOI | € 1(F0M € (WA | 7 1SN ¢ UIUAS [ WEOM T (UG poreod] [ € WBPA € [IUAS[7 JUSPAL ¢ UIUAS| WEOAL [ (IUAG [ Pajeaif, 1011
[ood 800dH L0004
.ﬂo:ow .wo 1389 - euno 1389 - o@.:& cicl
EACINY ' - : .
78800 £LL00 5LL00 99800 16900 98200 93900 1LL00 67200 AdSNY
- - 700 [ - - 1800 - - %L w600 [ - - [ 1o - - %S 100 - - a0 010¢ W aswe (od Jqo)uy
- - %o 9oro- | - - 62°0- - - YT owre- |- iy - - %o €00 - - | Lero- 600g ureduwey (d g@n)u]
- - - - T | 8610 - - - < | %Ls T | 9tmo - - - - %0 8400 | ST0 900¢ uro8ueyy (d g@n)ug
- - - - 000 | 990°0 - - - - %eL 200 | 2900 - - - - %e0 S0 | €010 £00g uredueyy (d g@n)uy
- - - - 1600 | 1900 - - - -y 800 | 8800 - - - - %0 9100 | 8700 8661 rofwen (0d g@n)u
w9C | ueT  695€ wW09¢ | 6%9¢ | %eee  6oLe gee | %0 eyt | ere | %0 vt | %0 ot | %0 Lot | eope 000¢ 1 (SSuEA( Jo 98y 95emAy)uT
€900 | %P1 9L00 1900 | @00 | %ge 2900 P600 | %60 800 | €500 | %ST 6900 | %cT  6%00 | %P0 €900 | KO0 0002 303 W (00 PU® T661 Weamjaq ymq sSumpa(] Jo oreyg
€960 | %60  F0 e | L990 %G 89F0 QL0 | %C0  18€0 | L650 | %F0  eLO | %9T  epL0o | %e0  TRLO | 980 000¢ UT SUPA(T [8903 U SYey ¢ M STUIPM( Jo oTeyg
10011 | %08 LTIl I | 1011 Y8 LLTTL 6EPTT | %S0T TUTL | €6TTT | %L¥T 06Tl | %691  S0gel | %ILL Q0L | L6eel 000¢ ut (ury-orenbs sod sSupA jo DU U
ST | %el  g6eT T | W o[ %o oL L68T | %T0 ¥S9T | I#FT %0 98T | %0 pgoT | %I0  €8¢T | THYT 8661 Ul 103008 dpex, ut soasofdum jo woryesuoduoy)
9¢T0 | %r0 9610 9510 | L8T0 %0 2810 V0 | %T0  T0 | 6ST0 | %0 10 | %UE  66T0 | %L 6610 | €0 8661 Ul YAD 10} W Y AD SSOUISHEA[eUen f 1S
00 | %90 6900 2900 | 2500 | %0 2900 GO0 | %P0 G0 | 600 | %ST 800 | %S0 6800 | %601 800 | 800 8661 UL YAD 10} U YAD UOIPIISUO)) dIeyg
020 | %8Tl  LLT0 @0 | €10 %0 9820 e1e0 | %0 €50 | 20 %0 FIE0 | %T0  6ee0 | %0 8IE0 | 860 866T W YAD 103 Ul YAD opri], axeqg
9620 | %L0 620 LE0 | 980 | %E0 6910 e | %P G0 | 150 | %Le o I8TO | %ES  psT0 | %ET 610 | 8LI0 8661 W YAD 103 W yAD Auysupuy axeqg
ITO | %I¢  8eT0 6/T°0 | 68T0 [ %90 €800 600 | %0 Q0 | Ter0 | %9ve 1200 | %Ie o0 | %TOT  6I00 | ST00 | 866T W VAD 303 W YAD Suysiy “Lnsoro TemymoLdy oreyg
9997~ | %eer oLt 8007~ | 99T | %ETT G167~ POPF- | %E8C ¥ | LGPE | %€9T  TE0R- | %891 6e0%- | %0¢  €10F | 108 8661 Ut (d 3poyg reade) g
8GrL | yLer  apL | %8T  @6¢L | el UST  G8YL | yee  L89L | %SSC 6091 | L6¢L | %6€C  L0T6 | %Ve€C 91z | %STE  S8U6 | 616 8661 U (3po3g [exde) )
EUNAG | 7 IBAY ¢ (IUAG [ Jyslopy [ (RUAG| pejear] [€huslop\ ¢ IUAG| gIuslop\ g UIUAG [ JuSiop T UIuAG | pajear] [ €9uslop) € UIUAG | g JuSo A g UIAS | [IYSAN T IUAG | pajear], 101PR1]
9004 P00 1004
1S - Yoy 1S - owge nsog - elyod el

46



16200 G8L0°0 6,000 9¥60°0 81600 78600 76500 L9600 8L50°0 ddSINY
8600 - - %FL 1900 - - 00 - - BLO - Te00 - - ¥0°0 - - %ro  T€00 - - 6£0°0 F10¢ Wosuep (0d Jq9)u]
100 - - YPTT 6300 - - | e00 - - %L Le0o - - | 100 - - %6 €500 - - | 6200 £10¢ W aswe (vd g@o)ut
7900 - - - N %re 100 | 8€00 - - - - 8600 | LIT°0 - - - - 10 801°0 900¢ w ouey (d gqn)u
8600 - - - - %T0  SF00 | TL00 - - - - 100 | 6910 - - - - 8800 | 4600 £00g w asen (vd g@o)ut
00 - - - N %01 vI00 | €100 - - - - L200 | €200 - - - - 8700 | 1900 8661 w aSuey (d gqn)u
89¢¢ | %E0 8G°¢ 94t %0 €09°¢ | 909°€ L09€ | %90 L6S¢€ 964 | 82¢e %01 CEVE | %90 elre @pt | 6ere 000 W (SSuA jo 98y dFetAy )uT
800 | %8T 100 €800 | %IT L00 | 6900 L00 | %9TT - 8900 9600 | 900 %0 TIT0 | %et G600 8600 | 6800 0002 10% 1 000 PUe [66T U90MIaq J[ng STUPA( JO ALeyS
1670 | %ST 1870 670 %TT  88F0 | 6650 €670 %IT 8170 €070 | ¥EVO %0 o %0 6770 6670 | 6€L0 000 Ut SulaM(] [e)o) U sy € ypa sSupa( jo oreyg
LE8TL | %es GYOTT 998°TT | %68 FITL | 8¥9TL T60TT | %Le  LSTTI CCTTT | ISOTL [ %IT  T€6'TL | %Er  TISTI Teo'IT | GOS'TT 000¢ W (wyorenbs sod sFuiam( Jo wqumy)up
POT | %81 7690 ¢r80 | %6L  ¥690 | 9690 G690 | %e9  8L9°0 T60°T | 9690 %0 w1 4498 6617 | 9690 8661 Ut 109208 apea], ur seofopdum jo vonyesuaduwoy)
PAU0 | %P jan] 8010 | %ET  LeI'0 | 6600 GQOT0 | %L0 6710 GGT'0 | €800 | %IBT €110 GeT0 Gero | €010 8661 U YAD 103 W YAD Ssoulsngy[euetl ] oleqs
8900 | %S'T L90°0 1600 | %re €900 | 2900 8900 | %STr 9900 G900 | 8900 | %LL 170 9010 L0T0 | 2110 8661 UL YAD 103 U YA UOIPNIISUO]) IRYS
44l 610 8020 %¥ 681°0 | 9810 @10 | LI 6LT0 G810 | €810 | %L 96C0 620 682°0 | 8620 8661 W VAD 101 Ul YAD 9PRLL 9IRS
8920 q0€e0 10€°0 %¥ G0E0 | 6620 9LT0 | %E0  ¥0¢0 6L1°0 | LLTO | %I8 8220 L1250 8120 | 6120 66T Ul YAD 10} ul yAD Auysupu oreqg
¥ero 1o 6610 | %66  TPT0 | 9610 8060 | %9T 1620 96T0 | 98¢0 | USTL  L900 €00 | %COT LU0 | S5O0 | 66T W YAD 103 W YAD Sulyslf “Ansalo [emyoLsy oreqg
L0~ | %Ler 820°¢- L00°G- | %STT 980G~ | P0G 662G | %601 6LE¢- 160°6- | 662G | %901 67" 9687 | %TTl 9867 | 2e67- 8661 ur (rd 3poig rende))ur
6028 c19L LG8 | %606 €09L | 9BYL | U6TT  TL8Y | UST G80°L LLTL | T8 | %ee T9e8 8IT8 | %F6l  TeI'8 | £€6L 8661 Ut (3003g [ende))uy
feod €708 €IUAS [ VB ¢ (AT VB T Ui poyess L[0T ¢ US| 1UTOM ¢ DUAS|TIEOM T (UAS|POYedrL[€ VB € WUAS[g VB ¢ WVUAS|T IS T [hukS[poyey, 10IpRId
louop Go0LT ¥e0LT £20LT
mm%m.é stnysde ozosdue g stysde sojodure(irery stnysde sopadrepy] 1
19200 L6900 G8L0°0 1020°0 28900 06900 €100 L1L00 6690°0 ddSINY
8600 - - %el 9600 - - L80°0 - - %E9 69070 - - 1900 - - %ro - 900 - - 7600 10 W asuep (0d J@JuT
100 - - %60 2E00 - -] 800 - - %P8 Tr00 - - | @00 - - %0 €000~ | - -] 900 £10¢ W aswe (d g@o)ut
7900 - - - - %TL  8LO0 | €800 - - - - 8L0°0 | 2800 - - - - %G00 Tl00 | LPTO 900¢ w ouey (d gqo)u
8600 - - - - T TE00 | 8700 - - - - %00 | $700 - - - - 600 | 60T0 £00¢  aBwen (vd g@o)ut
00 - - - N %8F 9800 | 9F00 - - - - 9€0°0 | 9¥0°0 - - - - G200 | 8210 8661 w aSuey (d gqn)u
89¢¢ | %9€ 78yt %T0  669¢ | 89F°E 629°¢ 9w9e 689°C | S9FE | %L L9FE | %96 FIPE 96v'e | 9re 000 W (SSuRA Jo 98y dFetAy )uT
800 | %S 8L0°0 %Fer 9800 | 9800 9800 780°0 9800 | 9800 | %CTT €600 | %09 G600 G600 | 6800 000z 10} UL 000z Pue T66T U019q I[ing ST Jo dT8YY
1670 | %20 £LV0 %8ET 9670 | 190 8470 j50] 9670 | 190 WrY 90 | %P 2€90 L890 | 82L0 000 Ut SulaM(] [e)o) U sy ¢ i sSupa Jo oreyg
LE8TL | %rve 6erel TEFel | %9L  6EETT | 98TTI 12611 [4all 6ECTT | O8T'TL | %8T  ThLTL | %€V 69CI cLoTl | 1e9el 000¢ W (wy-orenbs sod sFuiam( Jo Bqumy)up
OT | %10 T1€'T 'L %0 €060 | 9690 €160 61T €060 | 9690 | %I'8c  FOPL 66¢T wyT | 9T 8661 Ut 109208 apea], ur seofopdum jo uonyesuaduwoy)
PEU0 | %LT o 910 | %6¢  Lel'o | €110 ero €10 Le10 | €110 | %L9 7o 1o P10 | S110 8661 U YAD 103 W YAD Ssoulsngy[eouetl] oleqs
8900 | %S€ 9010 Qo | %¥6 €900 | 2900 2900 2900 €900 | 2900 | %r'e 1800 9300 2800 | 9800 8661 UL VAD 103 U YA UOIPNIISUO]) IRYS
w0 | %e9e 6V20 8760 | %¥6  T0T0 | €020 861°0 661°0 c0c0 | €00 | %0  68C0 YOE'0 6,20 | T9€0 8661 W VAD 101 UL YAD SPRLL 918
8920 | %8'L 8920 99z0 | %67 620 | €620 G1e0 9620 620 | €620 | %0T 1920 €620 8920 | LT0 66T Ut YAD 10} ul yAD Lnysupu oreqg
¥ero 8¢ 00 00 | %99 8410 | ¥FT0 410 L0 8CT'0 | WPT0 | %TTl  ¥E00 569 1800 €600 | LE0O | 866T W VAD 101 W YAD Suyst] “£1180104 ‘[eIY[I0LISY a1y
L0 %80 9997~ 1867 | %S€ET  cL0G | 69T°¢ | %I0T  6€0°G- L8387 CL0G | GSTS | %6T €T | %66 T9TF | HLET  6L0F- | 286°€- 8661 ur (rd ypoig rende))ur
6028 %0 8¢8'8 116 €T 8L | VIOL | hL6  TETL CLTL %ET  8gTL | PIOL | %961 2996 | %8TI 656 %E9C €296 | 8696 8661 Ul (3003g [ende))ury
ood 1eE0N € PUAS |7 1P ¢ IUAS|T 1spy T qIuAg| poresd [¢ 1 S0 € qIAS|Z 1SN ¢ UAS|T 1SN T HuAS|poredr] [ 1P € PUAS|7 WELA ¢ [IUAS| T 1sM T [IuAS|poeat], 101pa1]
louop co0LT 180T T10LT
jo LT

ageAy

stnysde ouneyp

stnysde sneldTy

snsde sneru

47



62900 69500 96500 94800 ¥.L0°0 02800 HASINY

8€0°0 - - %ET G€0°0 - - 9700 - - %T0¢  6000- - - €10°0- 7T0¢ W osuep (0 JaD)TT
100 - - %81 8€0°0 - - ¥0°0 - - %80 1200 - - <00 £10g w oSueyp (od gan)uy
7900 - - - - %6 9400 G500 - - - - 180°0 9L0°0 900g w a8ueyp (od gan)uy
8600 - - - - %V'e 121°0 Y10 - - - - 2900 qcro €00z ur asueyp (°d g@o)ug
¢e00 - - - - %0 L10°0 6£0°0 - - - - ¥00°0- | 9900 8661 ur aueyp (°d g@o)uy
899°¢ %801 €99°¢ %LET 999°¢ %GET L89°€ 19¢°€ %1 6¢°€ %€0 89¢'€ 1L9°€ L9V'E 000g Ul (sSuA( jo 98y aferay uT
8800 %60 ¢L00 %9°G1 900 %0 7900 2600 %C0 2800 %0 11°0 8600 6,00 000 303 Wl 000g PUe 66T U9amIdq J[ing sSU[PA(] JO dIey§
1€7°0 %C 0 11€°0 %V'e 70 %9°€ €8¢€°0 Y970 %L1 8V€°0 %8¢ YIvo 16€°0 1¢9°0 000g Ut Su[om(] [€30} UL SYe[} ¢ YA SSUPM(] JO dIRYS
LCSTT | %S6C  €9TTT %r'e 909TT | %S€T  CeV'ITl | PSTIT | %SSe  PeU'Tl | %88  LVOIT | %S6c  6ET'TT | GEO'TT 000 ut (unj-orenbs od suEA( Jo PqUIMN U]
0T %E 0 g1e'T %0 G0c'T a6°0 4690 %I'C L0T'T %0 8LC'T %V0 80€'T 4690 8661 U 109998 apeL], Ut ssafodwd jo woryesuaduro)
VS10 %8¢ L0T°0 %61 €ero ¥ero S01°0 %a1e YIT0 %aT Ge1°0 %81 81T°0 960°0 866T W VAD 10} W YAD SSOUSNGRRIOURUL ] 910G
890°0 %G eT S0°0 %LGT 6700 6v0°0 6700 %0 cs0'0 %T'1 7900 %0 G800 890°0 8661 U VAD 103 Ul YA UOINIISUOT) SIRYS
(44 %30 €8T°0 %0 810 €8T°0 LvT0 %11 2810 %Te L8T°0 %T'8 8T0 8T0 866T U VAD 303 UL YAD 9prl], oIeyg
892°0 %98 46€°0 %TET T6€°0 98¢°0 ¥6€°0 %19 P6e0 %0 912’0 %8 8€€°0 6€€°0 8661 W YAD 103 W YAD A1snpuy areyg
¥e1o %8 FET0 %8TI 9210 6ST°0 ¥ero %S 9T 19T°0 %L6 991°0 %eTT €91°0 IrTo 866T W YAD 103 W YA SISt "A198010,] TeINIMOLITY SIS
207~ %0 8T¢T- %0 Gqr- QTLV- | 920°¢- %0 9897~ %0 867~ %6'T VILP- | 860°G- 8661 ur (0d yoo3g ende) )urg
602’8 %E0 1062 %0 9ET'8 %0 CI8'L €rTL %9°€ 9cv'L %6'1¢ £ECL %T'8 [4aiP L 866T U (0038 [enden)uy
00T eSO € YIUAS[Z JUSPM T GIUAS|T HUSPM T UIUAS|PORoIT [€1USPM € THUAS|Z 1USPM ¢ THUAS|T 1USPAM T [3UAS|PojeoiL, 10301Pa1 ]

I0U0p 65011 8COLT

w@@ﬂﬂﬁ« spLnysde souay() syrnysde nisp,J, L1

8900 46900 §490°0 6£80°0 68200 7700 HASINY

8€0°0 - - %V0  L100 - - 7600 - - %T7 1900 - - 700 710 urdsuem (o'd gaD)uT
10°0 - - %V'6 8200 - - €00 - - %eT L20°0 - - 8200 €107 w asueyp (°d g@o)uy
¥90°0 - - - - %0 670°0 1800 - - - - %0T 80T°0 80T°0 900¢ w a8ueyp (od ga)uy
8600 - - - - %661 €900 7900 - - - - %96 9¢1°0 8¢1'0 £00g w aSueyp (od gan)uy
ac00 - - - - %L1 6e00 6€0°0 - - - - %S'6 Gv0°0- | LV0°0- 8661 W a8ueyp (od gqo)uy
894°¢ %0T L69°¢ %9°€ 984°¢ %r'e LE9°€ VLGE %eT Ve %L0 90¢°€ %8¢ F09°€ L9V'€ 000g W (sSum( Jo 08y ofemay )ur
8800 %V'6 6900 % 6900 %0 6,00 6900 %0 6110 %LT L0°0 %TT 6800 G900 000 30} Wl 000g PUe 66T U9am1dq J[ing sSU[PA(] Jo dIey§
T€7°0 %10 870 %¢€0 G0€°0 %10 6eeo €ero %€ 90¢°0 %0 sro %T0 geeo 6940 000g Ur SWPA( [2I0} UL STE[J & M STUPM( JO dIRYS
LTSTT | %T6T  €€6°0T %9°€¢ CCUTT | %€9C  €68°01 | €201 %1€ 7811 %€ L LOLTT | %VOT  PESTT | LOS'TI 000g Ut (unj-orenbs wod sSurpm( Jo BN U]
0T %L 9T L8L°0 e 6L9°0 %eT L68°0 4690 %I €76°0 %V 0T G890 %10 99L°0 4690 8661 U 103098 apeL], Ut ssafo[dwd jo uoryesuaduroy)
FS1°0 %E€ST 6710 %8¢ 10 %y'1C LVT0 o %E6T fann(] %C0 FET0 %<6 SIT'0 60T°0 866T UT VAD 10} W YAD SSOUISNGZPIRIOURTL ] 9TeYS
890°0 %8¢ ¥€0°0 %0 6700 %S'¥ Ge0'0 ¢e00 %8¢ G900 %Y1 9900 %0 2800 9900 8661 Ul VAD 303 Ul YA UOIILISUOT) dIRYS
(440 %96 69T1°0 %LTT LLT0 %VeT cLT0 €8T°0 %89 veo %6 aveo %68 ¥20 e 0 866T Ul VAD 303 Ul YAD dprl], oIeyg
8920 %20 8¢T0 %69 961’0 %c0 ve0 LET0 %¢€9 10¢°0 %6'8 0 %0°LT 90¢°0 0 8661 W VAD 103 W YAD A1supuy areyg
¥ero %V a1 162°0 %eeT 920 %V €eC0 €620 %¥08 661°0 %¢ 08 661°0 %SL 0 661°0 8661 W VAD 103 W YA SISt "A198010,] TeINIMOLITY dIeYG
L0 %€°0 1¢°G- %¢0 9T€"G- %10 CITG- | TILG- %e'8 89T°G- | %I°0T LT°G- %1et €LTG- | 99T°G- 8661 ut (0d 303G rendep)uy
6028 %10 €289 %c9 6LL°9 %E0 €16'9 101°9 %0°CT 9€L’L %a1T 969'L %yl €ILL 1,91 8661 Ul (003G [eydep)ur]
100d [¢SA € IUAS|Z IUSOMN ¢ UIUAS|T 1S T QIuhS[poresti] e 1ysSop ¢ IuAS|g 1S ¢ YIUAS| T 1USOM T YIUuAS | pojesr], 10901PAIJ

10U0p L3011 920LT

jo LT

ageIoAy

suLp{sde sogeineJ,

styrpysde ninerg

48



68200 76200 99900 L0600 LESO0 12800 12600 89600 61600 ddSNd
100 - - %0 T100- - - - - HLe 8200 - - - - %L0 - 5200 - - 1200 €10g W asuep (od g@h)ut
200°0- - - %9 2800 - - - - %ET 8000 - - - - %60 100 - - <00 210¢ W oswep (d g@n)uT
7900 - - - N BETT  6LT0 - - - - %L LEro - - - - %L 6LTO | IT0 900¢ w ose (ord g@n)uT
8500 - - - N 8L G010 - - - - TS 80°0 N N - - %LS 6800 | ¥60°0 €00g w oS (d J@p)uy
@00 - - - S| %% 9100 - - - < | %ror 6100 - - - S| %L 00 | 9900 8661 w oBwep (rd 4qn)uy
895°¢ | %I0T  6.5€ | %9T 8. %Y w9t HrIT 81LE 9eLe | %80 L99€ %60 T67E | %P ¢t %LO - 68GE | 919€ 000g (ST Jo 98y afesny)uT
8800 %rG 9900 | %8T 1900 | %900 9900 %rT 9900 2900 | %90 8500 %E€T 1600 | %ET 9800 | %80 2L | T60°0 000z 10 Uf 000g PUe 66T Usamjoq Y[rnq sSulam( jo dreyg
1670 BUG TG0 | %E0  LEvo | %P1 L8F0 HIYT 1250 €970 s 90 %rs 6250 %0 8670 | %L 6240 | 1840 000 U SUEA [#303 W SR} € i STUEA( Jo drerg
LIRTL | %10 FO6TT | %L L9971 | %¢9 G811 %91 V9T CLLTT | pLTT  98V'TT %6 GSRTT | %9 €8T | %L G68°TL | €611 000¢ 1 (ury-oaeubs 10d sFupA Jo qumy)uT
Wt 680 %9 Geg0 60 606'0 GaL0 e6L0 %0 GL60 | %P9 990 %69 €LLO | 86V0 8661 Ut 103095 dpea], w sadojdws Jo uojjesuadmo)
FEU0 | %901 WOTO | %0 €T €Iro cro 844U LiT0 W 9ET0 0 €10 | %L9 U0 | 6900 866T W YAD 107 U FAD SSOUSIERRLURTLT 21RYS
8900 %0 9800 | %IT 6700 90'0 §00 Lv00 €500 %ET  SS00 | W8T %00 | %LT 9900 | €F00 866T W FAD 103 U FAD UOIINISUOT) d1eg
44U %6L  LITO | %68 9CE0 1610 8610 LETO 11z0 %60T 18T | %L BLTO | %E0  6LT0 | L8T0 866T W VAD 103 W YAD 9Pl 918YS
8920 %LT  L6TO | %69 1920 8960 ee0 1920 g4dl %%6 80€0 | €8 T6T0 | BT €9E0D | T€0 8661 W YAD 103 Ul ¥AD Ansupuy areqg
¥ero | %661 1910 | %FIe - ST0 erro L9T°0 9510 6v1°0 UOVT  9L0°0 | %9VT G800 | %ES  FELO | TL00 | 866 W VAD 103 W YAD SIS “Ansi0] [eIIMOLEY o1etg
L7 | %PPL 980G | %901 FITE 617~ 8267~ 670°G- 790°G- BUOT  T06GF- | %Fel  ©6F- | %LL  GOLT | 88T 8661 ur (rd yposg estden juy
6028 | %9Cl WL | %eeT  T6FL | %9t L9I8 e0c  LT9L L6L°L g€yl HTVT 08 | %YGT  LT08 | %8 8618 | To6L 8661 W (p0jg [pade))u
SUOTEOL [€ V[BRAY € [UAS [ JUSPAN ¢ (IUAS | T V[BPAL T QIUAS|PaTeal], [§ 1USPAL € [IUAS [ WBRAN  QIUAS [T 1USPAY T [UAS [DOYROL], [€ BRAN € [IUAS [g JUSPAY § UIUAS [T JUSPAL T (IUAS [pajeal], 10PIPAL
food 600AT 800AT LOOAT
MMW;W o[eSmay, SUIZPIA eI ] AT
Se01'0 PE0T'0 98600 9€80°0 5060°0 LERD'D 89600 92600 96200 HSINY
100 - - %90 T100 N - cl00 - - %0 1000 - - 820°0- N - %6 8100 - - L00°0 £10¢ W asuep (d 4@n)u]
2000~ - - %6T 1000 - - 60°0 - - nee L5000 - - cl00 - - %TIT G000~ - - 910°0- 210¢ uadue (ord Jqo)u
7900 - - - - 6210 | €00 - - - - &G 9TT0 | 8IT0 - - - - LEOO | LT0°0 900¢ w osue (ord g@n)uT
8500 - - - - °900 | €TT0 - - - - %9 T0T0 | 9010 - - - - 6110 | ST0 €00g W oS (d J@p)uy
ce00 - - - - 8900 | T4T°0 - - - - %87 800~ | €L0°0- N N €000 | €200~ 8661 Ut ofwerp (ord Jqn)uy
899°¢ L69°€ | %901 90L€ Le | gore | %ee LLgE %0 19 %1 996¢ | TLYE %0 87e | %L0 e @BE | 669°€ 000g T (ST Jo 98y afesny)uT
8800 1900 | %I0c 9600 1900 | 8600 | %T8T 800 | %9L L00 | %8¢ 2900 | 900 | %L0  TOTO | %T¢ €600 1900 | @00 000z 10 Uf 000g PUe 66T Usamjoq J[ing sSulam( jo dreyg
1670 180 | %el 8680 L890 | 6V60 | %L0T  TEFO | %IT  €6F0 | %STL  LSF0 | 9990 %0 LOvo | %¢T 1670 g0 | S0L0 000 U SUEA [#303 W SR} € )i STUEA( Jo dxerg
LE8TT LETer | %0 ge6el 989TT | 9291 | %901  GIGTL | %LG  @66'TL | %0 €STTL | 6EG'TT | %S9  GOSTI | %€€  €6eTl | %I8 S8 | 88LTI 000¢ 1 (ury-ozeubs 1od sFupA Jo quuy U
o't oreT %0 Gl 80T | 8670 €0 990 | %8V €0 | 8670 | %€ LT | %8F  860T | %IT  TLT | 86V0 8661 Ut 103095 opea], w sadofdws Jo uojjesuadmo)
44U ve0 | %e6T 9120 Te0 | L160 Ver 6010 QU0 | %6Tr 6010 | 6900 | %E€6  TET0 | %ILT  GOT0 | %Y0  V6I0 | 6500 866T W YAD 107 U FAD SSIUISNER[RLURTL] 2IRYS
8900 | %LTE TL0 | %F6T  TLO0 LSOO | 00 | %8Tr 9n00 | %P0 %re  L900 | 2€00 | %T0 €0 | %9T o %0 LS00 | FIT0 866T W FAD 103 UL FAD UOIINIISUOT) dIeTG
44U CTl  €1€0 | %00 820 TETO | G20 | %LT - 8eE0 | %E0T VT 8T | S6T0 | %EET  61€0 | %66 eI€0 | %9G  96E0 | 98€0 866T W VAD 103 W YAD OpeLL, 918(S§
8920 %U9  T0To | %Ee 9920 9920 | LIZ0 | %E0 6680 | %07 %0 €0 120 %L Lt %I €900 | %901 9060 | L8TO 8661 W YAD 109 Ul ¥AD Anjsupuy areqg
vero | %90c - €000 | %FIL - ¥I00 600 | 1000 %L 1910 | %578 %96 TET0 | €00 | %8ET 8900 | %SL 200 | %9C  €H00 | TI0'0 | 866T W VAD 10} W YAD SIS “ANSHI0 [RIMILEY d1eTg
L0~ %0 6ILE | %G T9TT SPP- | 1967 | BLO0T €06 | %56 W9 EST | TRCe | UITT LRST | %Se 8I8F | %0 o0p- | L8 8661 ur (rd ypojg estden juy
6028 %0 TEPOL | %90  @8L6 | %8Tl  9¢C6 | TG %0 6608 | %0T s €8 | Fe9L | %ETe  eLes | %I 8€9% | %P0 TeL8 | 1681 8661 W (038 [eade))u
SHOTOL € V[BRAY € [UAS [ JUSPAL ¢ (IUAS | [ V[BPAL T (IUAS|PoTeal], [§ 1USPAL & [IUAS [ WBRAY ¢ QIUAS [T JUSPAY T [IUAS [DOYeoL], [€ VBRAN € [IUAS [g JUSPAY ¢ [IUAS [T VUSPAL [ (IUAS [pajeal], 10PIPoL
1ood 900AT S00AT €00A'T
fotop 0 el aesye Bluvanyy Al

EriaciNG

49



68600 €200 6200 PeC0'0 9670°0 9600 61100 78000 1600°0 AdSINY

7900 - - BLET  1E00 [ %9LT 9600 | 8¢0°0 - - %68T 200 [ %L €00 | 6100 - - %61 GO0 [ %ET  L600 [ T€00 900¢ 1t oswer ('d J@o)uT
600 - - u8T  9%0°0 - - | 00 - - %TTIL 6200 - - |00 - - %S Te00 - - | 100 500¢ uraduen) (d g@n)uy
8600 - - - - %C9 6100 | 660°0- - - - - %E6 €000 | 9T0°0- - - - - %88 LIOO | 9100 £00¢ W oBwer (d gqo)u
800 - - - - %YL €000~ | F00'0 - - - - %6T G000~ | $200 - - - - %9L 2000 | 8000 8661 w aSury (rd gqo)ut
89¢°€ TOOE | %Sl FR9C | WG T€9C | €69C | %6TL  LLE | %TIT  L9C | %OT  60LE | GILE | %O LTYE | WLET 89 | %E  LE9E | THOE 000¢ U (SSUPA Jo 95y afemay )uT
8800 LO0 | %68  F800 | %8S €800 | 600 [ %ze 00 | %ET 600 %0 600 | G0 | Br0  TIT0 | %€’ 1800 | %FE 8800 | €800 0007 10} W (00 Pue [661 Ueamjoq J[mq sSupA( Jo areyg
1670 610 | %ET  SPE0 | %0 FSE0 | GLTO | %Ee 9850 | %S9 G8F0 | %S9 €F¢0 | 8950 | USEl 80 070 | %8T 6660 | 720 0007 ur Sufom(] (2303 UL S¥e[f & YHa sFUA(] Jo oxeyg
LE8TL | %00 T660T | %IT  OLFIL | %P1 SEFIL | €2e01 | %ge L9670 | %8T  FECTL | %S0  GhLTD | LPL6 | %I0  LI9TL | %I'9 LTI | %ST 29Tl | $FFIT 000¢ ut (unj-oxenbs 1od sSurpA Jo DU U]
OT | %ee €8T 6257 | BUT 9P | GTIT | %0 09T | %60 €T | %ee @l | S1TT | %9T G991 LIGT | %ET  66VT | STIT 8661 1 10308 ape1], ur soofofdumd jo wonyesuaduio))
VU0 | %8T 0 U0 | %eeT  LET0 | FT0 %0 Ser0 | %6T  LFT0 | %TE 1910 | 610 | %10 10 LET0 | %L0  9ET0 | €10 8661 W VAD 103 W YAD ssouisngpfeioueny areqg
8900 | %STr 900 8LO0 | %0 1800 | 6500 | %ST 9900 | %9F 2900 | %0 TOTO | 9900 | %I6T 800 600 | %L0T 600 | 1800 8661 W YAD 10} Ul YA UOIPNIISUO) dIvYG
wo | %0 €120 6610 | %0  88T0 | LST0 | %80  Q0T0 | %®GT B0 | %E 810 | €610 | %CV  @r0 | %L G610 | %LE 6610 | €810 8661 W YAD 10} U YA dpe1, oreqg
8020 | %0 L0 B0 | %0 GPE0 | FTFO | %e9  6L60 | %0 L0680 | %L0 G080 | TIFO | %FT  G€0 TR0 | %9T  €9€0 | 880 8661 Ul YAD 103 Ul YA Lusnpuy axeyg
V0 | %9¢ 210 TLOO | %PLT 800 | 6200 | %FIL 6500 | %TG 6800 | %FIL €00 | 1600 | %I0 600 1000 | %6C 9900 | €700 | 866T W WAD 303 W YAD Smystg “Axjsoro TemymoLidy oreqg
07 | %0 6eeT V0T | %ELL 6507 | %€ | %S 90T | %OTL  SIET- | %e6  6S0F | 6107 | %6FT o8- 1966 | %86 166 | 189°¢- 8661 ur (rd 0 [ende)u
6028 | %Y LF9L L0968 | %ST  8e¥ | LeVL | %0 TS | %ET 9108 | %0 9048 | 610L | %I'T  L8R® | %EL 6298 | %P LGL8 | €nLR 8661 Ut (303g [eaden) )u
1000 [§3ERAY € [DUAG[ WEOA G WHUAG| T WS [ YIRS | pojear [€ HSRAY € (IUAS |G J[EAY ¢ (DUAG | T WEOAL 1 YHUAG| PoTeal] [ JUSAY € UIUAS[g WUBRAY ¢ (IUAG|T J[ERAL [ (JUAG | poyeai], 101paI]

10uop 96018 GE0IS E0IS

Qmmmé BYSARSO ] BysASe7 eysluiseg 15

8LH00 78600 61€00 LL100 16100 10100 P00 8L20°0 200 AdSINY

7900 - - %P6 100 | %eTl  ¥E00 | 00 - - LS 600 | %STl 9900 | 9900 - - %SE L6800 | %Fec P00 | 8200 900¢ ut asen) (d J@H)uT
600 - - %9 L200 - -] 00 - - %y W00 - - | 8200 - - %8 8000 - - | 6000 500g urodwery (d g@n)uy
8600 - - - - %9 8000 | €000 - - - - Y6TL €100 | 100 - - - - %RE €800 | €000 £00¢ urasuen) (d g@n)uy
500 - - - - %ETL 1000~ | 7000 - - - - %921 €100 | TI00 - - - - %0 TI00- | 2100 8661 wrodwer (d g@n)uT
8056 | %9TC  88YE | %EVL  L09E | %0 609€ | 609€ [ %S0 L¢€ | %UCT  TI9C | %99 29E | TE9E | U6T  GHGE | %S0T COCE | GG 9.6 | pegE 000¢ W (SBurEA] Jo 98y a8emAy)uT]
8800 | %re  SOT0 | %9LT €600 | %S6  F600 | 600 | %89 W00 | %L T600 | %8L  T600 | 1600 | %0 800 | %6T 10 wro | 10 000G 303 U (00 PUe TG UsoAaq Jimq sTulam(] Jo oreyg
1670 | %SFT  91€0 | %Eel e8¢0 | %9el  €6£0 | 80 8660 | %ITC 6950 | %6T 6660 | LPEO | %FET  8ST0 €0 w070 | a0 0005 W Sum( [ej0} U syey ¢ Y3 sFugam( jo areyg
Le8TT | %89 GISOT | %eT  T6UTL | %€0  GLETl | 860°01 TROTL | %0 1000 | %ES  TELTT | 889TT | %90  €60T 8L801 90°TT | 16901 000¢ m (unj-oxenbs tod sSurpa Jo squiny)urg
OT | %80 89T | %60 BT | %F0  TI9T | ¢I1T 9GLT | %80 T %0 SE9T | SITT | %I0 P8I 8691 79T | CITT 8661 Ut 103208 ape, wt soafofduws jo uoryesuaduwoy)
VU0 | %T9 VIO | %PT  SPTO | %IE 1970 | 910 W0e0 | %P 60T0 | %E0 6910 | LT8O | %ET €910 810 GCT0 | 8ST0 66T UL YAD 103 W VAL SSousngy[eiueul oreqg
8900 6600 | %0 L00 %0 9600 | €500 €00 | %8 €900 | %8S 2900 | P00 | %L9 G900 7900 9900 | S90°0 8661 W YAD 10} Ul FAD) UOIPNIISUO)) dIvG
w0 W0 | WFT 6810 | %ET  L6T0 | ZFT0 Ler0 | %S L1T0 | %G TIE0 | 6810 | %¢0T  L8T0 €LT0 610 | 9810 8661 UL YAD 103 U AL apei], areqg
8920 9920 | %90 62€0 | %0 820 | €20 8LE0 | %E0 G0 | %ET  Tee0 | ¥8T0 | %9Tl  L0EO 6620 060 | 9060 8661 W YAD 10} ur ¥AD Lnjsupup oreyg
jzaxi TT0 | %ES 800 | %CLT 200 | €900 [ %ST 00 | %I 800 | %68  9L00 | 8H00 | %ESE 8600 000 | %69 L800 | 960°0 [ 8661 W YAD 503 1 v AD) Surysi] “Auysor0 ‘[emnymotisy areyg
207" V0T | %EVL P0T | %LEL  GETT | TO8E | %S0T ShL€ | %e8  BO0GE | WP 9916 | 896 | %0 €08 | %EL 88T | %EGC ST | L86¢- 8661 1 (rd 3038 endeyju
6068 | %LT  6TOL | %LO 088 | %ET  9STS | 96EL | %LFT 8206 | %EE 9506 | %YL €206 | $66% | %¥Le  9eLL | %%®  9ISL | %LT 6908 | GELL 8661 Ut (303 [eiden) )u
[ood [ VB € IUAS|Z BN ¢ PUAS|TIYBA T YIUAS|POTeor [ IS ¢ IUAG]Z SAN ¢ YIUAS|TIUEAN T (YUAG|poreai] [¢ 1SN ¢ YIUAS|Z IS ¢ IUAS[T BN T YIuAS| poreat, 10pIPaL]

louop €60IS T60IS TE0IS

¥ RHSOI0Y RYSARIPOJ eysmumoq I

ELCING

50



0L50°0 G700 71500 £160°0 90600 Lye00 L0600 09200 ¢110°0 ddSINa

7900 - - BLIT TE00 %P0 TS00 | 8S00 - - %r6 00 | %6Tr  8F00 | V00 - N %60 6V00 | %STe 6200 | 6200 900g u 9sueq [0 JqH)UT
G600 - - - - - - 8100 - - %99 €200 - - G200 - - PN 100 - - 8000 500¢ uroswe (d gqo)ug
8600 - - - - %eTy 6200 | 600 - - - - %01 1200 | €100 - - - - %YET €200 | TE00 £00g W aBwe (d gqo)ug
Te00 - - - - %eTr  F00 | 6600 - - - - GBIFL TG00 | €900 - - - - %6 1000- | 900°0 8667 ur aSwerp (d g uT
894°¢ %0 60L°¢ 969°¢ %0 99°¢ | 18L€ %8F  90L€E 9R9°€¢ %97 SILE | SISE %FT €09 | %ETL  T9e 8L 6F9C | LP9E 000¢ Ut (sSurpa jo 98y asemay)u
88010 | %6€T LS00 1800 | %F0 6010 | 9800 | %8%C  FL00 LIO0 | %FS 800 | 6900 | %IT 6800 | %8FC TL00 | %TT 600 | 6900 000 303 T (0g Pe TGGT U919 JMq STUTPA( Jo Areyg
670 | %0 8080 680 | %0 60L0 | 6EF0 | %I9 10 | %0 6IF0 | 280 | %LTT  96E0 CIF0 | %0 TIS0 | 6860 000¢ 1T SUPA(T [€10) UT SYe]f € TIM STUPA( Jo arerg
LT8T1 %0 889C1 64L°CL %0 G@8rel | 12001 % 66CTT CIETT %0 OLVTT | 8ELOT | %6T  92GTL C69TT | %T0  TI9TL | PTTT 000z w (unj-oxenbs od sSurpEA( Jo Jqumy)u
TOT | %60  SE8T 8081 %0 806T | 199C | %ET  L0LT LT | %6 ST | 199T | %FE GO €81 %0 EEST | 19T 8667 U1 103098 ape, U soasofdum jo woryestadmoy)
Pero0 %0 66T0 170 %0 LET0 | 8910 WL €810 LET°0 %0 QLT'0 | GST0 | %P0T 2910 8910 GeT0 | 9910 Q66T W YAD 10} Ul YA SSoUISI[eULUL oIey§
8900 %86 6L0°0 8100 %0 €900 | 800 %T6T €800 7800 %0 10 Q00 | WFFL FS00 1800 €800 | 1900 8661 W YAD 303 U YA UOIPDNIISUOT dIeYS
o | %roe G0 G0 | %9 9FE0 | €0 | %TOor  L8T0 610 | %POT 6610 | GLTO | %TT 2180 o 9170 | 20 866T T VAD 101 T YAD 9peag, 2§
8920 %6 9LTO ®10 %0 &81°0 | 2810 %8 6620 18¢0 %0 1670 | S0€0 %eL €980 LT¢0 oLE0 | LLE0 8661 W YAD 10} Ul AD Anjsnpuy areyg
Fero | %81r 1100 6000 | %&0 1200 | Le00 | %t 1600 680°0 | %S0T L0 | 1600 | %LLE 8500 6500 GPO'0 | FEO'0 | 66T ™ YAD 303 U YAD Sursty ‘Ansoi0 [eImymoLsy areqg
07| We e VOE | %SLE  8TTE | FTTE | %9T e 866 | %0 89T | 618 | U9T  6FTF- 8CF | L8 €76 | 89LE- 8667 w (' poig [epden) Ju
6028 %0 89701 87501 %0 Ge0L | TTe8 %¥'L 166°L %86 €964 | %rTc 166 | L98L %69 G8E® | %KY SIS %9 TILS | FIFS 8661 U (303G [enden)ur
TOOT TeyuBlo )\ ¢ RUAS| g WBAN ¢ YIUAS| T IBop\ T (uAG]poreor] [¢ 3Bl p\ ¢ HUAS|g BAN ¢ qIUAS|TIBlop\ T qIuAG|poreor] [€3UBl0p\ ¢ HUAG]g WS ¢ YIUAS|T qSlop\ [ qIudG|pojeor], 10PIpald

louop OIS EH0IS [N

mm%é RYSEI|-0[RG() RySLI0r) eys(aror) 5

01600 88200 18200 9700 86600 €600 65600 1800 6000 ddSWd

790°0 - - 568 1900 | %S0T 900 | 2900 - - 9500 | %L0T  FRO0 | 8€0°0 - - 00 | %S 900 | 200 9006 wesue (> d Jgo)ut
Ge00 - - %EET  FE0D0 - - 1600 - - 9000 - - G000 - - G000 - - L00°0 6005 w Bwe (d gq9)uy
8600 - - - - %60 200 | €900 - - - - BTG LI00 | $000 - - - - %89 G200 | 2200 £00g W aBwe (od Jq9)ug
w00 - - - - %S9 6F00 | S00 - - - - %Ler G100 | F00°0 - - - - %¢0 100- | 2200 8661 urosuerp (d 4qo)uy
89G°¢ | WITT  F6SE | %0l S09¢ | %€Tl  909¢ | PLGE | %STC  TOLE | %LT  PELE | %6TC 99 | 68L€ %97 929¢ | %L9 T9¢ %L VI9E | SP9¢€ 000¢ Ut (sSurpa jo 98y asemay)u
8300 %e0 Ll | %IT o 9%GI0 L0 eT0 | €800 | %Ter  TL0 | %FE 900 %6T L0 | 9900 %0 L0T0 | %ET 9800 %S9 600 | €600 0007 303 UL 000Z PUE T66T W0aM30q YN SSUIPM(] J dIBYS
TEF0 [ %E0 <290 | %00 STLO0 | %00 92L0 | 190 | %CT €0 | %6T 860 %0 FIF0 | 820 | %€0  LOFO | %0 0 %0 €TI0 | P10 000 1T SUPA(T [e10) UT SY]f € TIM STUPA( Jo arerg
LSTL | %LS  q0rel | %00 TISTT | %00 9FGTI | PRrEl %0 1T %0 CEPTT | %80 TSI | T06%6 %80 LO9TT | %FT  PITTI %0 G0CTT | PE80T 000¢ ut (unj-oxenbs 1od sSurpeA( Jo BqUIN)UT
FROT | %EST 9007 | %EFT  T66T | %9CT 66T | 1997 %Is  689T STLT %LT 71 arre WIe  T8LT 791 %S0 TI9T | ST1T 8661 103208 ape1, ur soafofdura jo woryesuoduo))
PET0 | WLE €LT0 | %P0 FRE0 | %00 8FE0 | 16T0 | %SL €10 6F1°0 | %8S 8910 | 2910 | %F¥T  SET0 GETO | %E0  8ETO | €€T0 866T T VAD 103 Ul YA Ssowsng[enuen areqg
8900 | %ST 900 00 | %ES €900 | SS00 | %LT €00 800 | %6 900 | 2800 | %STT €00 PLOO | %TSC  FLO0 | SLOO 866T T YAD 303 U YA UOIPIISI0) areqg
4\l W0 THE0 7960 %00 T9E0 | TET0 | %FIL G610 e61'0 %P TET0 | T6T0 %80 £TT0 %ET W8I0 %ee  L8T0 | ¥T0 8661 U VAD 103 UL AD 9PRI], 91eYS
8920 %9 8IT0 @10 %T0 8T0 | €60 | %T0T  L6C0 90€°0 %00 610 | TI€0 %E0  TEE0 %0 960 %0 960 | 6170 8661 UL YAD 103 W yAD Anjsupuy areqg
vero | %061 2e00 1100 %6°L 1100 | 8100 | %STL  ¥60°0 9800 %E9 10 o %eTTTL0 | %L6 G0 %6 9000 | SL00 | 66T Ul YAD 303 W YA Suryst] £11810 ‘[eamjnonsy areyg
07 | %L9r L0ve- 0ve | %e9e  9sTe- | 916 %8T S 1967~ %0 €967~ | La8'e- | %I8e  Tele- %56 €07 | %8S 886°¢- | €0L°€- 8667 w (' yoig repdep u
60c8 | %SLl  186'6 9TF'0T | %C0  92F0T | TI66 %6¢  GITS LET'S | pLTT  S6FL | 6869 %0 88 %S 0TS | %LTc 1L | <Ol 66T 1 (Po3g eide))u
food [e VBN € qIURS[Z IS0\ g IAS|T VuBloA\ T (IUAG|porear] €IS € QIURS[Z IS0 g IUAS|T WBloA\ T (IUAG|porearT [€ IS € qIULS[7 IS0 g ILAST WBAN T [IUAG|pajear], 103pa1g

louop T30S 8E0IS LEOIS

¥ RYSUIAO[SH[UPAIS() eys(URnOu-0ySI0MWL ] ®[[maA0]g eupoyZAOS[ I8

afeIony

o1




L8100 07700 8970°0 7820°0 TLe0’0 75200 €1L0'0 8610°0 HdSINY

1900 - - %E0C 1900 - - €500 - - %8 Tl00 - - [ @00 - - %LG 1900 - - [ 1600 800 ur asue (o d gq)u
80°0 - - %0 L8500 - -] 6800 - - %E0 9010 - - |9t %99 L9500 9¢0'0 100z w edwerp (ord g@p)ug
7900 - - - - %68 8LO0 | 6L0°0 - - - - %9T  SF00 | 9700 - - - - €00 | SE00 900 ur aduey (ord J@o)u
8600 - - - - %E9 6200 | €200 - - - - %eT 8100 | 9000 - - €800 | €80°0 £00¢ W asuey (d Jqn)uy
%200 - - - - %I ¥00 | 9200 - - - - %L 6200 | 6200 - - L100 | L100 8661 w oSuey (d Jqn)uy
896 | %0 Ly9e 699€ | %P0 €19¢ | €ece | %e0  9ege | %60 66VE | %6 e | e | %0 69°¢ €80°¢ 805°€ | G0¢°€ 000¢ U (sBuypa( Jo 98y afesony )u
8800 | %991 FH00 00 | %80T 6700 | SO0 | %L9 6900 | %I6T 8900 | %T0  SOU0 | L900 | %TE 8900 190°0 1800 | €00 000z 30 U1 000 Pue 1661 ueomjaq Jmq sSurm(] Jo axeyg
€70 | %re LG0 860 | %GET  LPCO | S¢S0 | %e6T  L¥0 | %STU  9LFO | %FPL 89F0 | 9970 [ %F8 w0 6970 1670 | 1670 000¢ T SW[PA( [0} UT SYE[] ¢ YA SSUPA( Jo aTeyg
LE8TT | %0 el LITTL | %Ue  80eel | Lheel | %6LT  €LTTL | %66 98TTT | %S6 61Tl | UGl | %69 187l Leget 1621 | 85Tl 0005 Ut (wo{-oxenbs 1od sSuyEAy Jo Joquuy)ury
P01 1621 TIET | %ePL  g6el | 968l | %T0  LFT | %0 €SFT | %9C  L0gT | 9651 | %991 8¢l 6821 [ [ 8661 1 10308 apea, w sxfofdum jo uorpesoduo))
¥er0 | %661 IS0 €410 | %L6  TSTO | GTO | USTL  GFT0 | %66 GT0 | %6 Gr0 | 6710 | %E0 €10 7Er0 6610 | 6610 66T U VAD 10} U VAL SOUISHER[ROURL] 10§
8900 | %T'6 8900 6900 | %L 8900 | 8900 | %ST 9800 | %ITL 9800 | %L0 @800 | 800 | %gl €00 8100 1800 | 1800 8661 W YAD 10} U YA UOMPIISUO]) dTeyg
wo | %88 1820 o0 | %L9  ele0 | 9820 | %80 1660 | %T0 160 | %9 €9T0 | €980 | %68 $eT0 w0 1120 | 8220 66T T YAD 10} W FAD dpeig, oreqg
8920 | %0 €920 1920 | %e0 80 | 85T0 | %Le  €0E0 | %T0  88T0 | %0 ¥8K0 | 90€0 | %68  9e€0 280 1660 | 2680 8661 UL YAD 103 U YA Ansnpuy axeyg
7ero | %86 L0 000 | %LL 2000 | 200 | %9l 00 | %20 $¥00 | %LTL 900 | GO0 | %EEe 8800 2800 680°0 | TG00 | SG6T U YAD 103 Ul YA Swysiq £1)o104 [eImymousy oreqg
0 | %0 9657 ey | %0 99T | €gTr | %es  €ev | %¢ ¥R | %P9 vIeh | eer | % 19er 6821 €7 | Teer 8661 w (0d 3poyg [endep )u
608 | %0 7858 2906 1098 | 616 | %20 ¥06 | %8T  €H06 | %Ll 8616 | 6526 | %091  960°6 16 | %8¢ 8606 | 1916 8661 W (03§ [endep)ug
ood [€ BN € IS |g 7 PUAS \ T [JUAS [ Poveol] [€3UE0M € UIUAS |G WEOAY G UIUAS [T J(O0M | [IUAS | poreol] [€ HBlAL € (IUAG 7 (UAG | T JUSPAY T qIUAS | poTeoi], 101poI]

louop 60N T€0MS €20MS

%M_M.é (e Axpraysfqoysueg (e Aysuiy (o) Ayswernyiy as

0950°0 CIE0'0 10600 0870°0 79£0°0 8LE0'0 96£0°0 12800 LLE00 AdSINY

1600 - - %IO0L €100 - - - - %L0 1000 - - [ 81007 - - %6T  S600 - - [ 9100 800z ur asuey [ d EHJu
80°0 %89 6900 - - %68 L00 - - | 6900 - - %98 0T - -] 8010 100z w edwep (ord g@p)uy
7900 - - - S| %g9% o - - - - %er  Qro | ¢0 - - - - | %eee 00 | Leoo 900¢ W aSuey (d Jqo)u
8600 - - %S 200 - - - - %L 9900 | 890°0 - - - - %LT 6800 | 800°0 €00 w oS (0rd gqn)uy
%200 - - %FF 8200 - - - - %LRL 000 | G000 - - - - %EL  LIO0 | 6100 8661 ur aduery (-ord J@o)ug
80¢¢ | %9t 0e'¢ %0 68¢E 166°¢ %0 GeEE | %I0  L8YE | %90 @8YE | €LFE | %6E  L8GE | %E9  L9¢€ | LT 99EE | LEVE 000¢ U (sSuypA Jo 98y afesony )u
8800 | %€0 2800 %0 FLOO L60°0 %Yo €800 | %LFT  L00 | %9T  9L00 | 8900 | %99 G800 | UFE €600 | %6 800 | 200 000z 30} UL 000 Pue 1661 ueoajaq Jmq sSulm(] Jo oxeyg
1670 | %re 2060 YT 6YS0 L0 %T6  GEF0 | %0 QG0 | %Fe LIV | €6F0 | %T9 9990 | %E€0T  SIL0 | %T0 860 | €610 000G Ut SaM(] [210} UL SJe[f € YA STUaM( JO areyg
LT %L el | %L6 1erel 19021 10T | %P0 80020 | %I8  988'TL | 66T [9hat TLeel | %esl  Leel | 8¢l 000G Ut (wr{-oxenbs 1od sSuyEAy Jo Joquuy)uTy
T | %S9 6921 %re  H6TT 860 €601 | %re %88 6T | €1 6.1 6SLT | %TPL  88LT | €L6'T 8661 Ut 103208 apei ], ul soakofduw Jo uoryesuaduioy)
PEro | %€ 910 %P0 9ET0 191°0 9610 | %P1 %C0  TEC0 | 9FT0 1250 e | %01 See0 | e 8661 U VAD 10} W YAD SOUISHER[ROURL] 10§
8900 | %€t 6900 %C0 6900 6900 P00 | %U6T  TLO0 | %ALST FLO0 | GL00 6900 P00 | %ST 8900 | €00 8661 UL YAD 10} UL YAL) UOHDIIISUO)) dxerg
wo | %6 9610 %ee 1610 8310 GET0 | %6TT  GETO | %T0  80¢0 | 9€20 060 €160 | %LT 1620 | 8060 66T T YAD 10} W ¥AD dpeag, areqg
8920 | %<8 160 ure 180 8660 ULR GRE0 | %ETT  9RE0 | %CE  6VE0 | SPE0 A {74} €580 | %LS 91T0 | F6I0 8661 W YAD 103 W YAD Anjsupuy axeqg
wero | %eee  9v00 %9 SO0 | %0 8600 LLO0 | %88T GO0 | %S0 20T0 | 800 | %IOL  TE00 | %FL €00 | %e€  GHO0 | c00 | 866T U VAD 103 Ul YAD Suysiy Ausaioy [emIMOLEY oreyg
07 | %6 Pery %SL WU | %P0 STl PLOF | %T6  960F | %CT  TeSE | P60F | wber  6kee- | %8 L09€ | %ST  8yE | €Ie 8661 ut (-ord 3003 [eardep) juy
608 | %60z 6016 | %TEE  6ET6 | %YOT 9606 1606 | %96 Q06 | %10 9eF8 | U6 | %S8  9STOI | %e8  LeTOL | %10 @96 | veror 8661 W (p03g [endep)ug
100d CUAS [¢ TSPAL ¢ TUAS|T 1SRN T qIUAS| poreai [€ TsPAL ¢ (IS¢ WP AN ¢ NUAS|T 1S T [IUAS | payeot] [€ A € NUAS | TSPl ¢ [VUAS|T 15N T qIUAS| porear], 101poI]

louop T30S T20MS 010MS

jo MS

ageIony

[en| AysuenUDL,

(e Aysaeui],

[eny Aysae[styeg

52



12200 01200 71200 75£0°0 19500 60£00 AdSINY
160°0 - - %G6 7800 - - GE00 - - %66 2010 - - 2010 300G W ostep (0°d dqD) 0T
800 - - %SL 9900 - - 790°0 - - %L 600 - - 160°0 L00g ut ewerp (rd gap)uy
790°0 - - - - %0 TG00 | 650°0 - - - - %TT  8%00 | STO0- 900z r a8uet (°d Jqo)u]
8500 - - - - %gee  T100 | 6000 - - - - %P0 gHo0 | 9000 £00g wr e8uetp (°d 4@n)uT
Te0'0 - - - - %¥S TS0 | LVOO - - - - %91 €100 | 2000 8661 w oSwerp (od J@n)wy
89g'e | %88  TLFE | %ST  ISFE | %FF  98ve | 1LFE %0 €qe %0 eLee | %G1 S9FE | 61 000 W (sSurem( jo o8y ofeoay)u]
8800 %0 Tro %0 Fer0 | %10 9IT0 | €500 | %0 6800 | %ST  SL00 %0 6600 | 8900 000z 103 U1 000 PUB T66T Usem3aq ynq sSuem jo oreys
170 | %P9 w0 | %I L990 %0 F0g0 | g0 | %LT 960 | %T0  S€L0 | %6C  FSFO | 670 0007 T SUPA( [0303 UL S38[} ¢ it sSuPA( JO dTeYS

LG8TT | %900 €0£TT | %601  €1eel | %8e 99Tl | €or | %P9 1ecel | %86 LeeTl | %GOy 2ITEl | 90gel 000z W (uny-o1enbs 1od s3uppA( jo PoquMN)uT
WoT | %ror  s1€T | %6s  TeET %0 199 | 6181 | %S9 eI€T | %6 S08T | %69 Lleel | 61€l 66T Ul 103005 oped], ur seofojdwe jo uoryesuaduo))
¥ero | %g0  SeT0 | %40 TPT0 | %F6  9€T0 | 6210 | %¥e  FTO | %TT  GPTO | %ET  GPTO | S€T0 66T U YAD 10} Ul YA SSOUISNY[ROURML] DTS
8900 | %T'6 9800 | %I'0 €800 | %FS 9800 | 9300 | %8z €800 | %L0 €800 %0 9800 | €80°0 866T W YAD 103 Ul YAD UOIIIISUO)) 2By
Te0 | %8St 650 | %@T 880 | %L0 98¢0 | 650 | %EIl 9920 | %IU'e 920 | %¥e  ¢9z0 | 9920 866T W YAD 103 W YAD oped], o1eyg
890 | %TT a0 | %IT 9.0 | %601  8T0 | @.z0 | %zor  gpro | %Te €90 | %9T  6%C0 | ¥HCO 8661 W VAD 303 W YAD A13snpuy 21eyg
vero | %8e €00 | %9 eh00 | %Fe  9%00 | Sv00 | %L9z  FL00 | %99  GLO0 | %ES  SL00 | PLOO | S66T W VAD 303 Wl yAD Swysy “£13s010] TeInymoti8y oeyg
W | %re 607 | %6FT  €0TF | %LS  9GUy | 1TF | %96 SFv | %SFL  LPVEP- | %ST  G6€T | asvh- 8667 ut (od ypo3g [esrden )ug
6028 | %sL4T  eevr6 | %6TE  €v6 | %eTl  95e6 | Lv6 | %E€e@ 6506 | %Iee 9506 | %SG 7S06 | €606 8661 I (303§ [enden)ug
0T |E VB0 M & [WAS [ NBPM & [IUAS| T WBAL T [IUAS | PoyeolL [€ WBPM € [HAS | TUSAL ¢ UIUAS | T JUSAY T UJUAS[POTRal], 10PIpoId
10u0p THOSS TE0NS
jo SIS

a3eIoAy

feny Aprsoyf

ey Aysr0so1g

93



Appendix 2
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Appendix 3

Estonia

Cyprus

T
Lo 0o Lo~

sbueyo eydes Jad ggou| ul den

T
20

zo

T T
Lo 0o Lo~

abueyo eydes jad dgou| ul deg

z0

2015

2010

2005

2000

2015

2010

2005

2000

Year

Year

Latvia

Lithuania

zo0

T T

Lo oo Vo

abueypd eydes sad dgou| ul deg

T
20

T
zo0

T T
Lo oo Lo

abueyd eydes sad ggou| ul deg

T
20

2015

2010

2005

2000

2015

2010

2005

2000

Year

Year

Slovenia

Malta

T T T T T
zo Lo oo Lo z0
abueyo eydes Jjad gqou| ul des
....................... =

H

=

T T T
zo Lo z0

sbueyo eydes sad gqou| ul deg

2015

2010

2005

2000

2015

2010

2005

2000

Year

Year

Slovakia

T
Lo

sbueyo eydeos sad ggou| ul deg

T
z0-

2015

2010

2005

2000

Year

55



Herewith, I confirm that I have written the thesis to be found above independently and
without help from another party. I have not used any material or sources apart from
those which have been indicated on the list of references- All internet sources are enclosed
in digital form on the data storage medium. Furthermore, I confirm that I have not
submitted this thesis to any previous examination procedure and that the submitted

printed version is identical to the electronic version submitted.

Ob\\.{}(}\g O\CSQQQX\

o6



