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Estimating Treatment Effects of a Training Programme
in Slovakia Using Propensity Score Matching*
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Abstract

Submitted article brings evidence from administetdata on registered
unemployed in Slovakia. This data is explored &uate a training programme
which is a part of the portfolio of active labouarket measures provided by
Slovak governmental bodies. To evaluate the programve look at individuals’
chances of getting a job, during the period of 1&nths after undertaking the
programme. Performance on this indicator is compabztween participants
and a control group, which is selected ex post gidime propensity scores
matching approach. The results reveal evidence egative average treatment
effects on the treated, when examined for SlowakibBratislava district, where
over the half of the trainings is provided. Sinbe tesults are contradictory
when compared across regions, negative effecteotrthning measure on em-
ployability of participants can be assigned to @ik&ts in its implementation.

Keywords: policy evaluation, employability, propensity sconestching
JEL Classification: C21, J68, J64

1. Introduction

Slovakia is the sixth worst performing EU membtes in terms of unem-
ployment ratéand fourth worst performing EU member countryemis of long
term unemploymenitDespite this worrisome situation Slovak governrsestpen-
ditures on labour market policies (LMP) (includisgrvices and LMP supports)
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213.7% in 2013 based on Eurostat figures baseti@&t Labour Force Survey.

%10.0% in 2013 based on Eurostat indicator Lonmtenemployment (12 months or more) as
a percentage of active population, acquired byEHd abour Force Survey.
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was only 0.791% of the country’s GDP in 2011. Spemdn training active
labour market measures was only 0.236 million afoEEwhich makes Slovakia
the European Union country with the lowest spendingactive labour market
policy training measurés.

Moreover, existing spending is done with a laclaodlysis about its efficien-
cy. Few evaluation studies which were preparedis area were based on de-
scriptive statistics. None of them have used regpasbased methods nor coun-
terfactual analysis. The implementation of suchicgabut relevant findings into
policy practice has shown to be problematic. Beeanfsthese reasons, active
labour market measures are often implemented aieffily what can deform
their final impact.

1.1. Description of the Programme

This paper focuses on one training measure froenptbrtfolio of active
labour market measures administrated by the Ce@tifide of Labour, Social
Affairs and Family (COLSAF), which is the main inephentation agency of
the Ministry of Labour, Social Affairs and Familyf the Slovak Republic
(MLSAF). The training program in our point of inést presents the dominant
publically funded training framework available toamployed throughout the
country.

Training is provided based on Law (Act No. 5/200dll.), where it is offi-
cially defined as one of the active labour marketasures (ALMM). It is im-
plemented through regional offices of COLSAF. Thesge in 2011 relatively
autonomous in contracting external providers dhing. Most of these trainings
should be provided through projects approved atémral level by COLSAF or
MLSAF. Training can be provided to any person whaegistered as unem-
ployed in case of:

a) lack of vocational knowledge and skills,

b) need of change of vocational knowledge and skilth vespect to the de-
mand on the labour market,

c)losing the ability to work in a current job (Act N&/2004 Coll.).

Under these conditions training could be providedthe other day after
the person gets registered as unemployed. Up t&b6 ldfOcosts related with the
training can be covered by the regional officesSCALSAF. Although training
can be provided to any registered unemployed pefsecause of capacity li-
mitations, only around 0.2% of unemployed registare2011 participated in
the programme in 2011.

4 Counted per persons wanting to work active laboarket policy (ALMP) expenditures on
training in Slovakia was only 0.74 Euro in 2011.
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1.2. Treatment Effects of Training Measures

Many studies are pointing at positive effectsrafrting on earnings. For ex-
ample in the UK, using matching methods (Blund@#arden and Sianesi, 2004)
reports positive effects of formal educational pemgmes (between 26.8 and
40.1). Lechner (Lechner and Melly, 2007) reportsitpe effects of training
programmes on employment as well as on earningad@#hs after the training,
using propensity score matching for Germany. Fromoantry more similar
to Slovakia (Juznik Rotar, 2012) reports positifeea@s of an active labour
market policy training program on youth unemployetiances for reemploy-
ment using unemployment registers from Slovenigeneral, studies evaluating
the effects of training on participants’ chancegefting employed show posi-
tive effects, especially when evaluating longeriqus (Dehejia and Wahba,
2002).

Based on Slovak data on registered unemployedjestdrom the Nineties
are pointing at positive effects of ALMM on indiwidl exit rates from registered
unemployment (Lubyova and van Ours, 1999) and ameagte outflows from
registered unemployment (Burda and Lubyova, 1995).

A more recent report on monitoring of ALMM in Shikia, prepared for
MLSAF, distinguishes particular ALMM, but avoidsaysing the training pro-
gramme in the scope of our interest (BaroSova.et@ll2). Therefore there is
only one evaluation study available from the enwnent of MLSAF dealing
with the same training measure this paper is fogusin (Bdik and Caban,
2013). This study is based on descriptive stasisgrocessing data from the
registers linked to the social insurance data. dwgtof the study conclude that
the measure is effective and they are underlinihggher probability of finding
a job after the measure is taken in Bratislavaoregi

Methodology of these studies is based mostly areggte data and is not
contra factual. Contra-factual evaluation usinguasitexperimental approach
was used in a study prepared for the Ministry ofaRce of the Slovak Republic
(Harvan, 2011). Due to insufficient access to didita,abovementioned analysis
tries to combine information on registered unemetbyvith the information
from the EU-Labour Force Survey. Combination of ta¢a sources makes the
results of the analysis less reliable, but it sdimains a first application of
a quasi-experimental approach in evaluating ALMM Slovakia. This study
deals only with two measures (which are not preskhere) and compares their
net effects with costs related with the measure.

5 For a broader discussion on effectiveness and cekdted to unemployment and ALMP see
also Mytna-Kurekova, Salner and Farenzova (201&fA8ik et al. (2014), Konig and Domonkos
(2014).



634

From European perspective, Slovak active labouketagolicy is relatively
stronger in measures subsidising employment anertirthnced on training
measures (Lehmann and Kluve, 2008), what is oftgmoiat of critique from
international organisations such as the Europeamn@ssion, OECD or the
World Bank (Batcherman, Olivas and Dar, 2004).

2. Data and Methodology

Administrative data from the COLSAF registers werade available for the
purposes of the analysis. These are the regisi@sed on which the training sup-
port is granted. Complete information gathered abimiregistered person via the
entry form (including demographic characteristiosl @mployment history) was
provided for all unemployed individuals who appelaire the database during the
period between *1January 2011 and 3March 2013. Additionally information
on participation in active ALMM since 2004 was pgded. For those who ap-
peared in the registers in the abovementioned gh@réare able to link their basic
characteristics with their participation in ALMMnsie 2004.

When estimating the treatment effects of the ingiprogramme we focus on
those unemployed in the registers which were reggstat least one day during
the calendar year 2011 (betweehJanuary and 31December 2011). In case
there is more than one period of unemployment énytsar 2011, we take into
account only the latest. Based on this definitiencan include 671 053 individ-
uals, unemployed in 2011. Out of these, only 1 @Rived training under the
analysed ALMM training programme in the calendaary2011.

Selected individuals can be, after receiving ta@ing, followed in the data-
base for at least 15 months. This is because we éégdence on their presence
in the database until 3March 2013

2.1. Descriptive Statistics of the Target Group

According to the Law, training under the evaluapedgramme can be pro-
vided to any unemployed from the database. Defiigeaverage characteristics
of participants differ from the average charactimssof unemployed in the data-
base. The following Table 1 shows average figuoesélected characteristics of
unemployed.

Average proportions of selected variables diffightly between participants
and the rest of the database. For example avenagmntion of males in the
database was 52.73%, but among the participantprtportion of males was

615 months = from®LJanuary 2012 to $1March 2013.
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only 43.03%. Average age of training participasta little higher than the aver-
age in the database (35.46 vs. 36.74). Over orfeohdhe participants in the
trainings are from the Bratislava region, thisngontrast with its lowest propor-
tion on total unemployed in the database (56.97%6.&l1%). There are no train-
ings provided in Kosice region and only few in Bresegion, which are the
regions with the highest share of unemployed inddimbase. The proportion of
unemployed with no, or only elementary educatienhigher in the database,
than among the participants. Also unemployed wéttidary education relatively
more often participate in the training programme.

Table 1
Average Proportions of Selected Characteristics dinemployed (in %)
Database ) Databa_se Trained Control
without trained group
Male 52.73 52.75 43.03 43.03
Age 35.46 35.46 36.74 36.74
Slovak 87.46 87.45 94.08 94.08
Bratislava region 6.34 6.24 56.97 56.97
Trnava region 8.48 8.49 2.70 2.70
Trencin region 9.35 9.32 21.89 21.89
Nitra region 12.78 12.80 4.12 412
Zilina region 11.53 11.55 3.22 3.22
Banska Bystrica region 15.39 15.40 9.97 9.97
Presov region 18.97 19.01 1.12 1.12
Kosice region 17.16 17.20 0.00 0.00
No education 3.69 3.69 0.60 0.60
Elementary education 20.58 20.61 5.55 5.55
Secondary education 64.78 64.79 57.35 57.35
Tertiary education 10.96 10.91 36.51 36.51
Has children — less than 10 years of age| 1.49 1.49 0.60 0.60
Long term unemployed 54.73 54.72 56.07 56.07
No. of non-missing observations 669 016* 667 682 1334 1334

* There was 671 053 persons registered as unempfoyeat least one day in 2011, out of these 669 016
provided the information on all the characterisfisted in Table 1. The difference is caused bysmig
information.

Source Author's calculations using data provided by CAES

In the right column the average proportions fog ttontrol group are dis-
played. When rounded to two decimal places, avefiggees for participants
and the control group appear to be the same.

2.2. Methodology of Measuring the Treatment Effects

A quasi-experimental approach, using an ex postrabgroup, was chosen
for measuring of the treatment effects of the eat@d training programme.
Such choice is based on the promising results isf dpproach presented in
Dehejia and Wahba (1999; 2002). In line with (Qadie and Hujer, 2005) apply-
ing this methodology rests on two main assumptiéirst is the assumption of
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unconfoundedness, saying that outcomes of norceatits have the same dis-
tribution as the outcomes of participants with #ane (or similar) personal
characteristics.Second assumption is the assumption of overlagivitiuals’
characteristics used to predict participation mitteasure have to overlap for the
group of participants and non-participants. Thicafied the area of common
support. Based on this assumption, estimated selaite to be limited only to
individuals from the common support (Blundell, Didism and Soanesi, 2004).

Matching participants with non-participants witlmgar characteristics was
done in R statistical software using the Matchttkaaye® We have used the com-
bination of exact matching and the nearest neighbmatching method. Exact
matching was performed by gender, age-groegcation levéf and regiort!
Within these subgroups the values of the propemssitye variable were used to
select the nearest neighbour. One nearest neighssuselected as a member of
the control group for each participant. Each tredtelividual was, therefore,
linked with one twin. No replacements were allowsttaning each member of
the control group was unique and linked with ontg dreated individual.

The propensity score variable was created estigatilogit equation, where
the probability of participation in the treatmesitiie dependent variable:

logit(p)= B, + B X +¢

with X being the vector of individual characteristicsregistered unemployed
ande representing the error term. Undékve have involved all the information
available from the database, which significantlgtdbuted to the model, namely:

- date of entering the registry of unemployed anatiottariables referring to
the duration of current and previous entries ofititevidual in the registry of
unemployed,

« dummy for long term unemployment,

. age,

« dummies for history of participation in other ALMM,

« dummies for education level and field of education,

« dummies for district,

« dummy for marital status,

- information on subjective evaluation of his ownuation on the labour
market.

" Pointing at this assumption earlier was Heckmemimura and Todd (1997).

8 For technical documentation see: Ho et al. (2011).

° Age groups: 0 — 29, 30 — 39, 40 — 49, 50+.

19 No education, Elementary education, Secondaryagitucand Tertiary education.
11 46 districts based on 46 regional COLSAF centres.
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In the first step we have included all possiblplaratory variables provided
in the data. In the following step, all variablebigh had not a statistically sig-
nificant contribution to the model (using 5% lewe¢lsignificance) were exclud-
ed. Statistically not significant variables wert ie the model only if a categori-
cal variable was included as a set of dummies amksof the dummies were
statistically significant?

Employing these explanatory variables, an equati@s estimated with
a Pseudo R-square of 0.7025, sensitivity 42.61%sgedificity 99.98%4° Based
on this estimation, we were able to project theppnsity score variable for
1 329 participants and 666 886 non-participante Tést of the observations
were dropped because of missing values for sontkeoéxplanatory variables.
The following graph shows the distribution of th@gensity score variable for
participants and non-participants.

Figure 1

Distribution of the Propensity Score Variable for Rarticipants (1)
and Non-participants (0) in the Training Programme

6
1

4
1

Propensity score variable

)
1

=1 [N

Non-participants Participants

Source Author's calculations using data provided by CAES

12t at least one of the dummies related to a categlovariable was statistically significant we
have included the whole group of dummies.

13 Complete results of the estimation can be found at:
<http://ekonom.sav.sk/uploads/journals/Stefanikéad/annex1.txt>.
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As can be seen from the Figure 1 the mean of iby@epsity score variable is
clearly different for participants and non-partems, but both distributions
share a dominant part of their ranges. Becausadhearticipants’ distribution
is much more numerous, finding control group umits participants will not
become problematic because of the lack of commppati Furthermore this is
a favourable evidence to support the assumpti@verfiap.

Outcome indicator

Since, from the registers of unemployed we areattd to follow the exact
employment status of individuals after leaving tlaabase, our analysis has to
rely on the information about exiting the database the declared reason of
exit. A proxy for getting employed is constructeased on the fact if an individ-
ual left the database with the declared reasorglemitering a job. The reliability
of the information on the declared reason of exswmited mainly because in
about 30% of exits the reason was not declarecagsamption had to be taken,
that all not declared exits are due to other rem$ioan entering a job. Under this
assumption the acquired results were similar toetl@loyment rates, reported
by a recent MLSAF study Btk and Caban (2013), which uses a more precise
indication of employment status based on the data §ocial insurance.

Thus, our outcome indicator is the employmentustabased on the above
described proxy. Provided data allow us to filthis indicator for the period of
15 months following the end of the measure.

The start of the evaluation period is set taJanuary 2012, thus we are able
to follow the employment status until the end ofrt4a2013. Employment status
during these 15 months will be reported as wellh@saverage treatment effect
on the treated, which were counted using the Matzhackage in K.

3. Results

The results for Slovakia are in contrast with ingionally observed evi-
dence, where a dominant part of the studies presadence about positive
effects of training programmes on employment outsihAdministrative data
on registered unemployed in Slovakia draw a diffeqgicture. The following
graphs show the proportion of those, who left theabase because of finding
a job in 15 months after the training. This proxy the “employment rate” is
displayed for participants in the programme and rembers of the control
group selected ex-post from individuals in the bas® of unemployed.

14 For more information on this package see Sekh6hi(R
15 See for example Juznik Rotar (2012), Lechner antlyN2007), Dehejia and Wahba (1999).
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Graph 1

Proportion of Employed Participants and Members ofthe Control Group
15 Months after the Programme Counted for Slovakia

==+=Treatment group Control group

35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Source Author's calculations using data provided by CAES

Graph 1 shows that the proportion of those whotlef database because of
finding a job is higher in the case of membershaf tontrol group, than in the
case of the treatment group. The balance betwese tivo groups is satisfactory
(shown in Table 1). Under the assumption that ueiMable factors do not play
a role, we can conclude that there is a negateagrtrent effect of the evaluated
training programme. These proportions are courgetthe average for individuals
from the whole country.

Graph 2 shows results structured in the same ycounted as the average
of unemployed for Bratislava district ony.

In Bratislava, the observable negative effectvisnebigger, in comparison to
the country average. After 12 months 15.11% oftthated and 24.74% of the
control group exited the database because of findirjob. Bratislava region
dramatically differs from the rest of the countoy &lmost all economic, as well as
social indicators. It is the most urban region he tountry; it is concentrated
around the capital city, which attracts the mayooit the capital flowing into the
country, but also the capital which is allocatedhini the country. Due to this,
unemployment rate remains around 6% which is itreshto the country aver-
age, which is around 15% Bratislava is always specific when looking at the

8 |n this paper, when we refer to Bratislava regianrefer to a bigger unit on NUTS 3 level
[“Bratislavsky kraj” in Slovak], while by Bratislav district we mean a smaller region of
COLSAF regional centre — app. NUTS 4 level [“obvadttslavského Gradu prace” in Slovak].
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structure of occupations, educational structurlalbour productivity. It is there-
fore hard to interpret the difference between Blatia and the Slovak average,
because it could be caused by one of many varpemfes of this region.

Graph 2
Proportion of Employed Participants and Members ofthe Control Group
15 Months after the Programme Counted for Bratislaa
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Source Author's calculations using data provided by CAES

In Bratislava district over half of the total i&igs, provided under the evalu-
ated training programme, were provided (56.97%Tsdge 1). This is in con-
trast with the low share of this district on totalemployed. As a result, the
availability of the trainings to unemployed in Bstdva is significantly higher.
This could negatively influence its impact on enyalioility.

The interpretation is constrained, also becausestidence on treatment ef-
fects for the rest of Slovakia is ambivalent. Gr8plbelow, shows slightly higher
chances of getting a job for the participants 8t taree months of the reference
period. What is not observable from the graph & the heterogeneity of the
effects between regions and subgroups gets mudtetpan in case of Brati-
slava. This, in combination with limited frequenafyobservations, brings statis-
tically not significant differences.

Banska Bystrica district presents a district pdowg the clearest positive
evidence with higher proportion of participantstigef placed into jobs than the
members of the control group. It is 34.04% of tletipipants versus 17.2% of

1" Unemployment rate based on administrative dataegistered unemployed was 5.72% for
Bratislava and 14.44% for Slovakia in 2012. BasedhenLabour Force Survey it was 5.62% for
Bratislava and 13.94% for Slovakia in 2012.
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the members of the control group placed in a jobrdf2 months. These propor-
tions were calculated from only 47 individuals ack group and therefore need
to be interpreted with caution.

Graph 3

Proportion of Employed Participants and Members ofthe Control Group
15 Months after the Programme Counted for Slovakiavithout Bratislava

=== Treatment group Control group

45.00%

40.00%
35.00% / :

30.00% —

25.00%

20.00%

15.00%
10.00% /

5.00%

0.00% T T T T T T T T T T T T T T )
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Source Author's calculations using data provided by CAES

Graph 4

Proportion of Employed Participants and Members ofthe Control Group
15 Months after the Programme Counted for Banska Bstrica District
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Source Author's calculations using data provided by CAES
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When counting the average treatment effects ateddefor the 15 month pe-
riod, we get statistically significant negative Uigs for Bratislava and whole
country and statistically not significant effects the rest of the country without
Bratislava, as well as Banska Bystrica district.

Graph 5
Average Treatment Effects on Treatedf

g Slovakia w==Bratislava === Slovakiawithout Bratislava esssssBanska Bystrica
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Source Author's calculations using data provided by CAES

Average treatment effects on treated (ATT) confariclear negative effect of
the programme in Bratislava, practically during tiigole period of 15 months.
Statistically significant and negative, but halfiagensive are the ATTs for the
whole country.

4. Discussion

Using propensity score matching to perform a @sfdctual evaluation of
a training measure revealed negative average eftdcthe measure. High re-
gional heterogeneity of the results suggests,ithplementation of the measure
plays an important role in its final effect. Preehevidence, therefore hints that
there are differences in implementation of thentray programme, which sub-
stantially influence the effect of provided traigion employability of partici-
pants. Furthermore the differences in implemematice to a big extent deter-
mined regionally. This is observable from the data it can be also expected
based on the way training is organized (via redi@Q@LSAF centres).

18 Figures used to construct Graph 5 can be foutigeimnline annex at:
<http://ekonom.sav.sk/uploads/journals/Stefanikéa@/annex2.htm>.
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Based on the data, which were made recently dlajldhere is clear evi-
dence that the evaluated training programme hasverage negative impact on
employment chances of participants in Slovakia. dtieg effect is higher for
Bratislava district and over half of the trainirg® provided in Bratislava. This
district therefore significantly contributes to thkape of ATTs counted for the
whole country.

ATTs were measured 15 months after the trainiregative effects observa-
ble for Bratislava district were increasing slighth time. Negative effects ac-
quired as the average of the country showed nao tlead during the period of
15 months. If we look at the average of Slovakithaut Bratislava, a significant
negative effect disappears. There are districteeddound, which bring some
significant positive effects, as for example thetritt of Banska Bystrica.

Evidence from these districts gives us a reasdoeti@ve, that negative ef-
fects observable for the country do not speak agae application of training
measures in Slovakia in general, but only say atteutvay an existing measure
is implemented in each particular district. Theulessof this analysis definitely
should not be interpreted in the sense that theit{(pe) effects of training
measures in Slovakia are relatively lower (or emegative) in general and fi-
nancing of ALMM should be therefore adjusted indawr of other measures.
Such interpretation would be contra-productive bisearaining measures have,
in other countries, proven to be effective in figbtlong term unemployment,
which presents the most urging area of ALMP in Sloa.

The interpretation of the results presented hieogild therefore be limited to
the effects of implementation of a particular tiagnmeasure. When interpreting
the results one should also be aware of the liraitatof the analysis. The most
important limitation is caused by the length of th&erence period.

Positive effects of training programmes reportgdother empirical studies
are measured after a longer period. Data, exanimedr case, allowed follow-
ing of the effects for only 15 months after thenirag, what appears not to be
sufficiently long. On this data we can observe m@itial negative effect of the
measurée? which is disappearing, or declining in tiffd.onger evaluation peri-
od would probably reveal existing positive longatezffects more clearR}.

19 This could be caused by the ,lock in“ effect oé timeasure.
2 This is not true for Bratislava district.

21 To try to solve this problem, we would need anoteort from COLSAF. This is being
prepared right now, during the time of this studgnger evaluation period and more appropriate
aggregation of districts would be possible on tbeer version of the data. Thanks to this, we would
be able to look more closely for any positive affeaf the training programme. Regions or subgroups,
where training is provided with positive effect employability would be available afterwards for
a more detailed evaluation.
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At this point of the analysis a robustness chddk®e results was done. This
was limited by character of the data. First we hased a different method for
selecting the control group members. Instead ofestaneighbour matching we
used the, so called, caliper matchifi@he criterion for being selected into the
control group was again the distance of the prdpessore variable. In the case
of caliper matching, instead of looking for one mes& neighbour, all individuals
which were within 0.1 units of the standard dewiatfrom one of the partici-
pants were selected into the control group. Thighoee suits the data less than
nearest neighbour matching method because of HEesdf the propensity score
variable distribution (see Figure 1). It also hasuight initially negative signifi-
cant and later negative not significant averagatiment effects for Slovakia.

Other way of controlling the reliability of theswdts was running the same
analysis on a random selection from the originghloase. This has brought basi-
cally the same results. At last, the same analysis performed on those who
appeared in the database and participated in tasurein the second half of the
year 2011. This decreased statistical significaoic&TTs because of lower
numbers of participants, but provided basically shene results, showing nega-
tive (initially significant) ATTs for Slovakia andven more negative and signifi-
cant results for Bratislava distritt.

To improve the empirical strategy propensity ssomeatching could be
complemented with a different non-experimental exbn method such as the
instrumental-variable based approach, or the sefeahodel introduced by
Heckman (Heckman, Ichimura and Todd, 1997). Unfately existing export,
to this day, does not offer any option for condingcan instrumental variable,
but this will be a matter of the following research
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