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ABSTRACT
This study evaluates the local language training aimed at the
unemployed in Estonia during 2015–2016. The impact of training
on employment probability and labour income is estimated by
combining propensity score matching with coarsened exact
matching. The impact on the probability of being employed is
found to be positive after the end of the lock-in effect. Two years
after the start of the language training the effect is around 8 pp.
The initial lock-in effect is smaller for more flexible and shorter
courses, for those with lower initial level of language skills and for
those living outside of the capital region. The long-term effect is
higher for those with lower level of initial language skills and does
not differ by the course type or region. The results indicate that
the local language training helps the unemployed non-natives to
find employment, but does not give them access to higher-paying
positions.
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1. Introduction

The analysis of the effectiveness of active labour market programmes (ALMPs) has spread
rapidly since the beginning of 2000s. The effectiveness of ALMPs may depend on the
economic situation, the socio-demographic composition of the unemployed and the div-
ision of resources between labour market programmes and access to these. The recent
inflow of migrants to the EU has re-raised the question of effectiveness and efficiency
of ALMPs targeted at the immigrant population. Many OECD countries see language train-
ing as the key factor of labour market integration (OECD, 2018, pp. 100–101). The current
article evaluates the effectiveness of local language training of the unemployed in Estonia
during 2015–2016.1

In 2018, 32% of active adult population (aged 15–74) in Estonia live in non-Estonian
speaking households, while among the unemployed 47% are from non-Estonian speaking
households (Statistics Estonia, 2019b, Table TT136). As there is a vast amount of literature
(e.g. Aldashev et al., 2009; Budria et al., 2017; Dustmann & Fabbri, 2003) documenting
language skills premium of employment probability and income in the labour market,
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the natural choice for increasing labour market outcomes for the non-Estonian speaking
population is to offer them state language courses.

However, while language skills are found to hold premium of employment probability
and income, the effectiveness of language courses is not uniformly confirmed. The scarce
international literature investigating the impact of state language training on labour
market outcomes mostly finds that the impact on employment probability is positive
(e.g. Clausen et al., 2009; Prey, 2000).

While the literature generally finds positive impact of the language training on the
employment probability, this effect occurs only in the long-term. The studies that investi-
gate the impact of language training over a wider length of observation period find con-
siderable lock-in effect during the first months after the start of the language training
(Delander et al., 2005; Gerfin & Lechner, 2002; Prey, 2000). The positive effect generally
occurs 6–12 months after the start of the training (Delander et al., 2005; Prey, 2000).
The lock-in effect occurs while the individuals participating in the training lower their
job search activity, which results in smaller possibility of entering to employment in the
first months from the start of training. The additional months spent in unemployment
are costly both for the state and the individual.

To increase the effectiveness of language courses different options to shorten the lock-
in effect and increase the long-term gain could be considered. First possibility is to evalu-
ate, whether participants who attend a certain type of language course yield more favour-
able results. Language courses might differ from their overall length, flexibility of
organization, content and quality of course providers.

Shorter courses might lead to speedier transfers from unemployment to employment,
however, they might hold smaller long-run effects. The heterogeneity of effects of shorter
labour market training programmes vs. longer training programmes has been investigated
in different studies, which mostly find that shorter training programmes yield better short-
term outcomes (e.g. Fitzenberger et al., 2008; Osikominu, 2013; Stephan & Pahnke, 2011).
In the long term the results are mixed. Some studies find that longer programmes result in
greater long-term impact (Fitzenberger et al., 2010; Osikominu, 2013; Stephan & Pahnke,
2011), while others show no difference in long-term effect (Fitzenberger et al., 2008) or find
participants of shorter trainings to perform better in the long-run (McGuinness et al., 2014).
However, most of these studies concentrate on comparing training programmes with very
different structure and content, e.g. long retraining programmes compared to short firm-
internal training (Stephan & Pahnke, 2011). Kluve et al. (2012) focus on the effect of
different levels of duration for the similar types of training programme and for the continu-
ous levels of duration. They show promising results in the favour of shorter courses. Using
a dose–response function it is found that after the time period of 150 days the additional
hours of training do not yield additional treatment effects on employment probability.
Thus, it is possible that shorter training courses do not result in less beneficial long-run
effects as longer training.

Besides the differences in the type of training, some groups might benefit more from
the language training than others due to differences in individual characteristics of the
participants or of external environment.

In the case of language training two factors are of particular interest. Firstly, the effect of
language training is likely to depend on the initial level of language skills. Heterogenous
effects of the local language training by initial levels of skills have been estimated by
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Clausen et al. (2009). However, the authors argue that these effects are not causal as they
are unable to control for the level of education. The level of language skills is additionally
important because of the institutional context, e.g. certain position requires the state
language skills of some specific levels (B1, B2). Secondly, the economic and linguistic
environment might affect the impact of language courses. It has been shown that
labour market training courses are more effective at times of recession, when unemploy-
ment is high and the number of vacancies is low (see e.g. Lechner & Wunsch, 2009). Along
the same lines, the impact of training in regions with high labour demand might differ
from the impact in regions with less favourable labour market characteristics. In addition
to the labour market environment, the linguistic environment of the region is of impor-
tance in case of language training. In the language enclaves, the working language can
differ from the state language and thus the language courses might yield less beneficial
results. At the same time, state language skills provide comparative advantage over the
other residents of the region to compete for the positions, which do require state
language skills.

Overall, to increase the effectiveness of language course provision it is necessary to
determine, whether participants of some types of training courses, some participant
groups with specific individual characteristics or external environment benefit more
from the language training.

The rich administrative data set used in this study allows us to shed further light to the
issue. First of all, Estonian Unemployment Insurance Fund (UIF) offers language training
courses through two different channels, which result in courses of different lengths and
levels of flexibility. Thus, we are able to observe the differences in the impact of language
courses of different types affecting the labour market outcomes. We contribute to the
results of language training effectiveness in two additional ways. Firstly, we allow for het-
erogenous impact of training for participants with different prior language skills. Secondly,
the effects of language training courses are estimated for different regions to account for
differences in language and labour market environment. The dataset used allows us to
differ between the capital region, a region with high share of non-natives and other
regions. The region with high share of non-natives is an industrial area also characterized
by high unemployment rate and lower level of vacancies.

We estimate the effect of Estonian language courses on employment probability and
wages by using matched treatment and control groups. The data used in this analysis is
the individual level data from the UIF’s registry, which is linked to the income data from
the Estonian Tax and Customs Board (ETCB). The sample includes all the persons who
over the period of 2015–2016 were at least once registered as unemployed and partici-
pated in an Estonian language course provided by the UIF (the treatment group) and
those who did not participate in a course, but whose main language of communication
was not Estonian (the control group). The counterfactuals for the treatment group are
found by combining the propensity score matching with coarsened exact matching
(Rubin & Thomas, 2000). The average treatment effect on the treated is evaluated by
using the logit and linear regression models on the matched sample.

The results show that the impact of Estonian language training on the probability to be
employed is significant and positive after the first 11 months from the start of the course.
Two years after the start of the course the effect is around 8 pp. We found no statistically
significant effect on wage income. Our results indicate that while language training may
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help the unemployed non-natives find employment it does not give them access to
higher-paying positions. In addition, we estimate the effect on employment by two
different types of courses, by the initial level of language proficiency and by the residence
region of the participant. The initial lock-in effect is found to be shorter for more flexible
and shorter courses, while the long-term effect does not differ by the course type. The
results for different prior language proficiency levels indicate that participants with the
lowest prior language skills benefit the most from the courses. The results by regions
show that the lock-in effect is the largest in the capital region.

The paper is structured as follows: the next section summarizes previous studies on the
topic, Section 3 describes the institutional and demographic background, Section 4
explains the methodological approach, Section 5 presents the results of the analysis,
and lastly, Section 6 provides the conclusion.

2. Earlier research on ALMP language training

Extensive literature has assessed the impact of different active labour market pro-
grammes on labour market outcomes of an individual, such as employment probability
and earnings. Kluve (2010) provides meta-analysis of an impact of 137 programmes and
concludes that the effect of training programmes on employment probability is modestly
positive.

A few meta-analyses focus on the evaluation of active labour market programmes tar-
geted at migrants. Overall, the types of ALMPs that are found to be effective in decreasing
the duration of unemployment for the unemployed in general are also most effective for
unemployed migrants (see for an overview Butschek & Walter, 2014; Rinne, 2012).

Studies focusing on the impact of language courses generally find that participation
in a language course increases the probability of employment after the initial lock-in
period. Prey (2000) evaluates the impact of language training during a relatively
short time period, up to 6 months after the end of the programme, and shows that
there is a significant positive effect on the employment probability starting from the
3rd month after the end of a German language course. While the language courses
last between 10 and 12 weeks, the positive effect occurs about 6 months after the
end of the training. Delander et al. (2005) show based on Swedish data that partici-
pation in a pilot programme that combines work-oriented language teaching and prac-
tical workplace training results in a faster transfer from open unemployment to
employment, training and education. When considering only the transfers to employ-
ment, the authors find that programme participants have lower probability to remain
unemployed starting from about one year after entering unemployment. Clausen
et al. (2009) use the time-of-events-duration model on Danish data of newly-arrived
immigrants and find that the increase in language proficiency of language course par-
ticipants has a positive significant effect on the hazard rate to employment. Gerfin and
Lechner (2002) use Swiss data and show that language courses reduce the chance of
employment compared to non-participation. The negative effect might be explained
by the length of observation period. While the effect remains negative up until the
end of the observation period of one year, the absolute value of the negative effect
decreases starting from the 8th month after the start of the training. Thus, while the
authors find short-term effect of language courses to be negative, the length of
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observation period does not allow to determine whether the initial lock-in effect would
remain or disappear in the long run.

While the positive effect of language courses on the probability of employment is
recorded in several studies, the effect on earnings is more ambiguous and investigated
only in a few studies. Hayfron (2001) shows that participation in language courses has
an effect on language proficiency, but the latter does not significantly affect earnings.
However, they do not control for pre-course language proficiency, which may lead to
biased estimates. Sarvimäki and Hämäläinen (2016) exploit the discontinuity in the pro-
vision of active labour market programmes to estimate the long-term effect of ALMPs
on migrants in Finland. A reform introducing compulsory integration plans increased
the time spent on language courses and on other training specifically aimed at migrants
while reducing the proportion of traditional ALMPs. The total earnings of compliers over
the 10-year follow-up period are found to be 47% higher compared to the expected
outcome of compliers in case of no treatment.

Theoretical considerations of the impact of language skills can firstly be based on
human capital theory (Becker, 1975). According to human capital theory, investments
in human capital transmit into more favourable labour market outcomes, such as
higher earnings or employment. Language skills are a vital part of human capital and
important for the success in the host country’s labour market for two main reasons.
Firstly, language skill in itself is a productive trait: it allows for communication and
social interaction to obtain relevant information (Hayfron, 2001). Secondly, language
skills enable to transfer the pre-immigration human capital to the host country’s
labour market. Orlov (2017) estimates the effect of attending an English language
course in Canada and finds that over half of the impact that language skills have on
wage growth is driven by the transfer of pre-immigration cognitive skills into the host
country’s labour market. The second theoretical consideration explaining the costs of
not speaking the language of majority relates to the theory of language discrimination,
started by Lang (1986). According to the theory learning the second language is costly
and the competitive market will tend to minimize communication through segregating
the speakers of different languages. If interaction is required, then the minority will
bear the cost.

While research on the effect of language courses is not so common, the impact of
language proficiency on labour market outcomes has been widely investigated. The
importance of fluency and literacy in the host country language for higher employment
probability and earnings has been shown for various countries, e.g. the UK (Dustmann
& Fabbri, 2003), the US (Bleakley & Chin, 2004), Germany (Aldashev et al., 2009; Beyer,
2016; Dustmann & van Soest, 2002), Australia (Chiswick et al., 2005), Spain (Budria et al.,
2017), and Israel (Cohen-Goldner & Eckstein, 2008).

Although numerous studies have found that local language skills hold reasonable wage
premium, Toomet (2011) argues that this is not the case for all immigrant groups in Estonia
and Latvia. Using Labour Force Survey (LFS) data for ethnic Russian men in Estonia and
Latvia and by controlling a wide variety of characteristics, he finds that local language
skills have an effect on earnings only for the lower end of wage distribution and for the
ones holding public administration positions.

Earlier studies based on the Estonian data indicate that labour market training has a
positive effect on the probability of employment after the initial lock-in period of 3–5
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months (Anspal et al., 2012; Leetmaa et al., 2003). The same studies found no significant
effect on wages during the observation period of two years.

Lauringson et al. (2011) is, to the best of our knowledge, the only study evaluating the
impact of Estonian language training separately from other labour market training courses
in Estonia. Using propensity score matching, authors find that the impact of Estonian
language courses varies by the end year of the course. Language courses had a positive
impact on employment probability for those who finished in 2010, while the impact for
those who finished in 2009 is not statistically significant. The authors claim that the differ-
ence results from a policy change. In 2010–2011 only work-related Estonian language
courses were offered, whereas a year before the rules for course offerings were less restric-
tive. At the same time, their matched sample sizes are also very small (58 for courses that
ended in 2009 and 82 for courses that ended in 2010), the insignificant results for 2009
might be due to an insufficient sample size. Our study differs from the work of Lauringson
et al. (2011) in three distinctive ways. Firstly, we are able to use a much larger sample (2383
matches in the final sample). Secondly, we investigate the impact of language training on
income separately from its impact on employment probability. Lauringson et al. (2011)
evaluate the impact on income, but do not distinguish between the effect that comes
from increased employment and the effect that results from accessing higher-paying pos-
itions. Lastly, our study evaluates the impact of language training for different types of
courses, initial language levels and regions allowing us to draw policy indications for
increasing the effectiveness of language training provision.

3. Background

Over half (52%) of UIF Estonian language course participants were born in Estonia (Kallaste
et al., 2018, p. 24). Around 23% have moved to Estonia since 2005. Somewhat fewer course
participants (20%) moved to Estonia before 1990 and only 5% during the period 1991–
2004. Thus, around a quarter of the sample are newly-arrived immigrants while the
other three quarters are either second-generation immigrants or moved to Estonia
during the Soviet era.2 The term non-natives is used throughout the paper to refer to
all of the three groups together.

The largest ethnic minority group in Estonia is ethnic Russians. Before World War II, Esto-
nian population was relatively homogeneous. According to the 1934 population census,
88% of the inhabitants of the Republic of Estonia were ethnic Estonians, while ethnic Rus-
sians constituted 8% and other ethnic groups 4% of the population. During the Soviet
occupation, ethnic Russians were incentivized to move to Estonia. By the year 1989, the
share of ethnic Estonians had dropped to 62%, while ethnic Russians constituted 30%
and other groups 8% of the inhabitants (Statistical Office of Estonia, 1995, p. 56). In
2017, the shares were 69%, 25% and 6% accordingly (Statistics Estonia, 2019a, Table
RV0222).

During the Soviet time, two parallel school systems were established – one with Esto-
nian as language of instruction, another with Russian. Although there have been consider-
able discussions since the restoration of independence in 1991 to uniform the systems,
two parallel tracks still remain. The non-Estonian schools are required to teach the Esto-
nian language as a separate subject at the level of basic education (1–3 grade 6 lessons
per week, 4–9 grade 12 lessons per week). After a reform in 2011 60% of the lessons at
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the level of secondary education (10–12 grade) must be taught in the Estonian language.
While the younger generation of ethnic Russians are slowly increasing their Estonian
language skills, the older generation completed their education with limited number
and quality of state language lessons. Consequently, the lack of state language skills
leaves many (second-generation) migrants at a disadvantage in the labour market.

The Estonian Unemployment Insurance Fund (UIF) offers language training to all those
unemployed who are not proficient in the Estonian language. Participation in training is
voluntary and agreed upon between the UIF consultant and the unemployed. There are
two channels to take part in language training and both are free for unemployed partici-
pants. First, there is a possibility to participate in UIF-procured group training courses.
These are long courses in which the whole level of language skills is targeted (e.g. level
A2 or B1). Second, there is a possibility to take any language course in the open market
and the UIF finances it from the training fund earmarked for the unemployed (the so-
called training card). The training card gives each unemployed person a fund of 2500
euros to be spent on any type of training courses (including language training) over the
period of two years.

The choice between UIF-procured language courses and open market language
courses depends on a number of factors. Firstly, procured courses are offered for the
language levels of A2, B1 and B2. The unemployed, who wish to participate in a language
course for higher or lower level, are obliged to take a course from the open market. Sec-
ondly, procured courses target the whole level of language skills and prepare for the Esto-
nian language proficiency examination. Therefore, if specific language training (e.g. legal
language) or specific skill development (e.g. communication language course) is needed,
one has to choose a language course from the variety of courses offered in the open
market. Lastly, the cost of an open market language course is deducted from the training
fund of 2500 euros, which is allocated for all of the training courses. If a person wishes to
participate in other open market courses besides language training, it might be optimal to
choose a procured language course to retain the training fund resources.

It appears that the language courses taken with the training card are essentially shorter
than those provided in groups procured by the UIF. The average planned length of a pro-
cured training course is 279 academic hours, while the training card courses are more than
hundred hours shorter (on average 121 academic hours). Additionally, the difference
between the two strands of courses is that the procured courses take place during
working hours 3–4 days per week while the training card enables to choose more
flexible courses that take place in the evenings and are more suited for combining learning
with working. There is no obligation to interrupt studying if the unemployed person is
hired, but in practice it is difficult to combine procured courses with working as the job
would have to be extremely flexible.

4. Methodology

4.1. Data

The data used for the analysis are the rich individual-level data drawn from the registry of
the Estonian Unemployment Insurance Fund (UIF). The sample included all persons who,
during the period 01.01.2015−31.12.2016, were at least once registered as unemployed
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and participated in an Estonian language course provided by the UIF (the treatment
group) and who did not participate in a course, but whose main language of communi-
cation was not Estonian (the control group).

In order to derive the outcome measures, the data from the UIF was linked to the data
from the Estonian Tax and Custom Board’s (ETCB) Register of Taxable Persons, which pro-
vided declared labour incomes for all the persons in the sample over the period 01.01.2013
−01.08.2017 on a monthly basis.

The data from the UIF included 3224 persons who participated in a language course
and 62,933 persons in the control group. A person could have had several unemployment
periods during the query period. As active labour market programmes are related to
specific unemployment periods, all the periods that were accompanied by a language
course were addressed separately in a process of impact evaluation. Therefore, if a
person had two unemployment periods and during both of these periods participated
in a language course, then in the process of impact evaluation both of these periods
were taken into account separately. There is a total of 3629 unique unemployment
periods that were accompanied by a language course. If a person took several courses
during one unemployment period, the first course would be taken into account. If a
person was unemployed before the query period but her language course lasted longer
and fit into the query period, and she then entered unemployment again later on
during the query period but at that time did not participate in a language course (and
by that failed the requirements of the treatment group), she was left out of the sample.

Of all the courses that were started, 21% were not completed. As the goal of the analysis
is to assess the impact of the course as a whole (and not, for example, the impact of the
motivation underlying the participation), which presumes completing the whole course,
then all the courses that were not completed were left out of the analysis.3 The individuals
who started working during the participation of the language course, but still completed
the course, were included in the treatment group.

As the outcomes for the analysis are derived from the income and social tax declara-
tions that cover only income tax payments related to employment, and yet the unemploy-
ment status can also be exited for the purpose of starting a business, which may not lead
to immediate taxable income, all the persons who received a business start-up subsidy
were also excluded from the sample. There were 11 such individuals in the treatment
group and 155 in the control group.

The final sample size for the treatment group was 2560 unemployment periods (2531
unique individuals) and for the control group 60,289 unemployment periods (43,391
unique individuals).

4.2. Matching

In order to evaluate the direct effect of Estonian language courses on labour market out-
comes, the counterfactuals (the control group) were established for the treatment group
via a matching process that combined propensity score matching with coarsened exact
matching (Rubin & Thomas, 2000). This is similar to the randomized block design in exper-
imental study, where some key variables are used to divide the population into subgroups
(blocks), after which the treatment conditions are randomly assigned to each block. In the
case of matching, propensity scores were found within those subgroups. Logistic
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regression was used for estimating the propensity scores4 and 1:1 nearest neighbour
algorithm with a specified calliper was used as the distance measure. Rosenbaum and
Rubin (1985) recommended that the maximum size of the calliper should be at least
0.25 standard deviations of the propensity score. Lunt (2014) found, based on a simulation
study, that although a tighter calliper may lead to a smaller matched sample size, as it is
more difficult to find matches for all the treated, it also significantly reduces the selection
bias. As the dataset in the current study was sufficiently large, the calliper size of 0.1 stan-
dard deviations of the propensity score was used.

The crucial aspect in using matching as an identification strategy for causal inference is
the assumption of the ignorable treatment assignment, that is fulfilled only in a case when
all covariates that influence treatment assignment are controlled for. This means that all
those covariates must be observed and used in a matching process. We are able to
control for a broad range of background variables. The variables used in the matching
process are presented in Table 1. We acknowledge the risk of selection bias resulting
from the inability to control for unobservable characteristics such as search intensity,
motivation and learning ability. However, as search intensity is declining continuously
within the unemployment spell (Faberman & Kudlyak, 2019), we argue that by matching
on the months since unemployment we are able to account for at least part of the effect of
the search intensity. Similarly, we try to capture the effect of learning ability by including
the levels of education.

Table 1. The definition of variables included in the matching process.
Beginning of the course Enrolment on courses was recorded on a monthly basis. The observation period

was 01.01.2015− 31.12.2016, but as some individuals who participated in a
course during this period had enrolled on the course before that period, some
starting dates were outside of that period. The earliest starting date was 07.2014.

Months of unemployment prior to the
course

Months prior to the course were discretized to periods of 0–3 months, 4–6
months, 7–9 months, 10–12 months, 13–18 months, 19–24 months and 25 or more
months.

Male Dummy variable
Education Basic education, secondary education, vocational education and higher education.
Region Most of the migrants in Estonia are concentrated in two regions – Harju County

and Ida-Viru County. As the migrant population outside of those regions is quite
sparse, all the other regions were combined. Therefore, the variable distinguishes
Harju County, Ida-Viru County and other regions.

Other labour market services A dummy variable indicating whether a person received some kind of a labour
market service not directly related to entering the labour market (career
counselling, career information cabinets, job search workshop, psychological
counselling, debt counselling, addiction counselling, work trial, community work,
work practice, job club, voluntary work, work placement).

Estonian language proficiency At the time of registering as an unemployed, the UIF consultant evaluates
together with the unemployed person the Estonian language proficiency of the
registrant. Possible levels are discretized into three groups: none, basic,
intermediate or advanced.

Mean income prior to the course Mean monthly income in euros during the 12 months before the language
course. Only the months during which the person received income are taken into
account. Income is discretized into categories: 0 euros, 0–399 euros, 400–700
euros and 800 or more euros.

Age Continuous variable
ISCO classification Job prior to the unemployment according to ISCO-08 major groups classification:

managers; professionals; technicians and associate professionals; clerical support
workers; service and sales workers; skilled agricultural, forestry and fishery workers;
craft and related trades workers; plant and machine operators, and assemblers;
elementary occupations and no prior work experience

Labour market training prior to the
language course

A dummy variable indicating whether a person received some kind of a labour
market training prior to participating in the language course.
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The variables used for the exact matching were course starting date (with a month’s
accuracy), the length of the unemployment period before the course, gender and Estonian
language proficiency. The month of the beginning of the course was observed only for
the treatment group. For the control group, this variable covered all the months that
fell into their unemployment period. Therefore, the potential matches for a treatment
group member whose language course started on 10.07.2015 would be all the
members of the control group whose unemployment period overlapped with 07.2015
and whose prior employment period was identical to that of the specified member of
the treatment group. As every individual in the control group could represent as many
potential matches as how many months she was unemployed, all her other time-
varying variables (age, length of prior employment period) were recalculated accordingly
for each of her unemployed months. Therefore, although there were 60,289 unemploy-
ment periods (43,391 unique individuals) within the unmatched control group sample,
in the matching process they accounted for 335,459 separate cases (the number of
persons in the control group times the number of unemployment months for that person).

As a result of the matching, the balanced sample was established, combining only those
members of the treatment group who had a sufficiently precise match from the control
group and those members of the control group that were those matches. Thus, all the
observations for which sufficiently close match were not found, remain outside of the
scope of further analysis. The total of 2383 matches was found, which means that 93%
of the original treatment sample is included in the matched sample.

The comparison of unmatched samples from the treatment group and the control
group reveals significant differences across multiple attributes (Table 2). It must be
noted that these distributions do not reflect the proportions of the population but the
samples created for matching. The individuals in the control group are counted several
times, separately for each month. One of the biggest differences between the treatment
and control group is gender distribution. The treatment group contains only 20% of men,
while in the control group the proportion of men is 50%. Thus, although the proportion of
the unemployed among men is equal to that of women, or is somewhat higher, more
women participate in Estonian language training. The treatment and control group are
also observed to have different distributions of people who did not receive a salary
during the 12 months preceding the unemployment period (difference of approx. 4%),
who have higher education (difference of proportions ca 20%), who are living elsewhere
than Harju or Ida-Viru County (about 8% difference), who were blue-collar workers prior to
unemployment, and who are proficient in Estonian (difference of approx. 18%). Consider-
ing the differences in the levels of language proficiency, it is remarkable that compared to
the control group, there are significantly fewer people in the treatment group with no
Estonian language skills at all.

The balance within matched pairs and between matched and unmatched pairs was
assessed using the standardized mean differences (SMD) (Rosenbaum, 2010). Small
values of SMD (<0.1) support the assumption of balance between groups (Cohen, 1988).
The values of SMD for most of the covariates in the matched sample were less than 0.1
(Table 2). Additionally, the balance of covariates and their interactions in relation to the
treatment status was examined on the matched sample via a logistic regression model,
and the propensity score distribution over the values of covariates between the treatment
and control group was evaluated graphically. As the additional tests also indicated a
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balance between the matched samples, it can be assumed that the compositional differ-
ences between the original samples were smoothed out by the matching and the samples
were comparable.

4.3. Outcome variables

Outcomes, for which the impact of Estonian language training is assessed, are the prob-
ability of entering employment, employment sustainability and the potential income
related to the employment. Estimates for both employment and labour income and
their sustainability are based on the salary declared to the Estonian Tax and Customs
Board (ETCB) following the entry to the programme.

The impact of treatment is assessed from the time of entry

Table 2. Proportions of treatment and control groups in total and matched samples over the covariates.
Total Matched

Control Treated SMD Control Treated SMD

Observations 335,459 2560 2383 2383
Months of unemployment prior to the course 0.265 <0.001
0–3 (54.3%) (44.6%) (45.3%) (45.3%)
4–6 (19.3%) (26.8%) (26.9%) (26.9%)
7–9 (10.7%) (14.5%) (14.4%) (14.4%)
10–12 (5.9%) (6.6%) (6.3%) (6.3%)
13–18 (4.6%) (4.4%) (4.1%) (4.1%)
19–24 (1.7%) (1.5%) (1.3%) (1.3%)
25– (3.5%) (1.7%) (1.7%) (1.7%)

Male (49.7%) (20.4%) 0.644 (19.8%) (19.8%) <0.001
Education 0.540 0.041
Secondary education (23.4%) (17.1%) (17.8%) (18.1%)
Higher education (16.2%) (36.8%) (31.5%) (33.0%)
Vocational education (44.7%) (40.3%) (43.8%) (42.6%)
Basic education (15.6%) (5.9%) (6.9%) (6.3%)

Region 0.256 0.080
Harju County (41.4%) (43.3%) (45.9%) (44.3%)
Ida-Viru County (46.6%) (36.7%) (40.0%) (38.7%)
Other regions (12.0%) (20.0%) (14.1%) (17.0%)

Other labour market services (42.2%) (55.7%) 0.273 (54.6%) (54.4%) 0.003
Estonian language proficiency 0.533 <0.001
None (29.9%) (10.1%) (8.5%) (8.5%)
Basic (40.7%) (59.2%) (59.4%) (59.4%)
Intermediate or advanced (29.4%) (30.7%) (32.1%) (32.1%)

Mean income prior to the course 0.115 0.134
0 (32.7%) (36.8%) (36.5%) (33.9%)
0–400 (26.2%) (21.8%) (24.2%) (22.8%)
400–799 (25.6%) (25.9%) (27.7%) (27.2%)
800– (15.6%) (15.6%) (11.6%) (16.2%)

Age (mean(sd)) (12.61%) (11.61%) 0.053 (12.66%) (11.65%) 0.040
ISCO classification 0.576 0.165
No prior working experience (5.7%) (5.4%) (6.1%) (5.4%)
Managers (3.6%) (7.2%) (5.4%) (6.6%)
Clerical support workers (5.0%) (8.6%) (7.7%) (8.5%)
Elementary occupations (22.3%) (14.1%) (16.7%) (15.1%)
Craft and related trades workers (21.7%) (8.3%) (6.4%) (8.9%)
Skilled agricultural, forestry and fishery workers (0.7%) (0.4%) (0.6%) (0.4%)
Plant and machine operators and assemblers (13.1%) (10.7%) (9.2%) (11.3%)
Service and sales workers (15.7%) (20.7%) (25.4%) (21.4%)
Technicians and associate professionals (7.4%) (13.2%) (12.7%) (12.8%)
Professionals (4.8%) (11.6%) (9.8%) (9.6%)

Labour market training prior to the language course (14.1%) (11.8%) 0.069 (10.8%) (12.2%) 0.043
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. to the time of the first pay (the effect of the treatment on entry into employment);

. to the likelihood of salary being paid within 24 months after the treatment (sustainabil-
ity of employment);

. to the amount of remuneration during the 24 months following the treatment (the
economic benefits of the treatment).

The outcome variables are therefore the salary information for 24 months following the
start of the language course. Since the assessment period starts from the moment the
training begins, the analysis also takes into account the possibility that if the person
does not receive the training (a member of the control group), she could be more likely
to exit unemployment earlier. In other words, this logic of analysis allows to take into
account the so-called lock-in effect, which means that while participating in the training
the job searching activity (and in some cases the possibility of entering to employment)
is smaller.

Although the maximum assessment period is 24 months, the effective assessment
period is much shorter for a large portion of the sample. The reference period, i.e. the
period in which the training had to take place, was 01.01.2015−31.12.2016. However,
the impact of the training could only be assessed until 31.07.2017 (there is outcome
data from the ETCB up to this point only). Therefore, for those who started the course
in December 2016 the effective assessment period was only 7 months long and only
the individuals whose training started before 01.08.2015 had a maximum assessment
period of 24 months. As a result, the uncertainty contained in longer-term assessments
is greater and the impact assessment of the treatment is more difficult.

The ATT approach is used to assess the sustainability of the impact of Estonian
language training. In the months following the start of the training, the impact of training
on the likelihood of being employed is assessed. A separate logit model is used for each of
the assessment period months for evaluating the difference between the treatment and
control group. The impact of Estonian language training on labour income and the sustain-
ability of its impact is again assessed via ATT. The linear regression model is used to esti-
mate the impact of training on the labour income in subsequent months.

5. Results

In this section, the differences between the treatment and control group and the average
treatment effect on the treated will be assessed. At first, entry into employment and the
probability of staying in employment over the two-year observation period will be inves-
tigated. Employment probability will also be investigated by the course type, the level of
language skills prior to the course and the residence region. Lastly, the attention is turned
to the impact of language training on the income from wages.

5.1. The impact of language training on employment probability

To evaluate the probability of entering employment, the Kaplan-Meier survival curves for
the treatment and control group are calculated (see Figure 1). The probability of entering
employment appears to be lower for those participating in training compared to those not
participating for up to 10 months from the start of the language course. 10 months after
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the start of the language course, around half of the treatment and control group have
entered employment. By the end of the observation period, 29–34% of the control
group and 25–29% of the treatment group have not entered employment.

The Kaplan-Meier survival curves are useful for evaluating the probability of the first
entry to employment, but do not contain information on the sustainability of employment,
i.e. whether and how long the treated stay in employment after the first entry. Therefore,
the probability of being in employment over the observation period is estimated for the
treatment and control group (Figure 2). Similarly, to the probability of entering employ-
ment, the probability of being employed is higher for the control group during the first
few months of the course by around 10 pp. The difference is due to the lock-in effect.
After 11 months, around 5 pp. more of those who participated in Estonian language train-
ing were in employment. The employment probability remains higher for the treatment
group until the end of the two-year observation period.

The average treatment effect on the treated (ATT), estimated with a logit model based
on the matched sample, is presented in Figure 3 (see also Table A1). Participation in Esto-
nian language training significantly reduces the probability of being in employment for
the first few months. During the first 3 months, the negative effect increases. After 3
months, the treatment effect reaches its lowest value as those participating in training
are 9–13 pp. less likely to be employed than non-participants. From 8 to 10 months, the
treatment effect is insignificant, but it turns positive from the 11th month after the start
of the training. One year after the start of language training, the effect is around 6 pp.
Two years after the start of the language training, the treatment effect is around 8 pp.

Although we find that there is a considerable lock-in effect, the long-term effect of
language courses is shown to be positive and significant. Overall, our results on the prob-
ability of employment are in line with earlier findings on the impact of labour market train-
ing in Estonia. The effect of training courses was estimated to be 5.9 pp. after 6 months
from the start of the training and 6.3 pp. after 12 months from the start of the training

Figure 1. The Kaplan-Meier survival curves. Note. The log-log confidence intervals have been found at
95% confidence level.
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by Anspal et al. (2012, p. 187). Leetmaa et al. (2003) found the effect of labour market train-
ing to be around 6−7 pp. 4–5 months after the end of the training. Lauringson et al. (2011)
evaluated the effect of Estonian language courses ended in 2010 to be 13−18 pp. 4–12
months after the end of the training. While this last estimate is somewhat greater than
other point estimates, the wide confidence intervals resulting from a small sample size
still make the results comparable to earlier estimates.

Our results are also in line with the international evidence on the impact of state
language training on employment (Clausen et al., 2009; Delander et al., 2005; Prey,
2000) and with findings on the effect of language proficiency on employment (e.g. Alda-
shev et al., 2009; Dustmann & Fabbri, 2003).

Figure 2. Employment probability of treatment and control group (matched sample). Note. The confi-
dence intervals have been found at 95% confidence level.

Figure 3. Treatment effect (ATT) on employment probability. Note. The confidence intervals have been
found at 95% confidence level.
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5.2. The impact of language training by the course type

The findings above indicate that language courses are an effective measure for helping
unemployed non-natives find employment. However, while the long-term effect is posi-
tive, there is also a considerable lock-in effect at the beginning of the observation
period. We are interested to see whether shorter and more flexible courses have
smaller lock-in effect and consequently higher effectiveness of language training. Thus,
the effect of language courses on employment is analysed by two different types of
language courses.

As explained above, the procured courses ordered by the UIF are on average twice as
long as the training card courses. In addition, the procured courses take place in the
daytime and must be 3–6 academic hours long, making it arguably more difficult for par-
ticipants to combine course participation with employment. Therefore, it would be
expected that the lock-in effect is greater and longer-lasting for the procured courses
due to inflexibility and longer hours. At the same time, the procured courses might
have a greater long-term effect as the overall number of training hours is greater and, pre-
sumably, the increase in language knowledge is also greater.

The average treatment effect on the treated, estimated separately for the procured and
training card courses, is displayed on Figure 4 (see also Table A2 and Table A3). The lock-in
effect of procured courses is indeed of greater negative value during the first few months
of the course. However, no significant long-term employment premium can be seen for
the participants of procured courses. The last result supports the findings of Kluve et al.
(2012), where additional training hours were not found to yield additional treatment
effects after some treatment period.

5.3. The impact of language training by the level of language proficiency

The findings so far show that the language course participants enter and stay in employ-
ment with a higher probability compared to the control group after the initial lock-in

Figure 4. Treatment effect (ATT) on employment probability by the course type. Note. The confidence
intervals have been found based on a logit model at 95% confidence level.
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period. We wish to investigate, whether the impact of language training varies by the
initial level of language proficiency measured at the beginning of the unemployment spell.

The average treatment effect on the treated is estimated separately for different levels
of initial language proficiency. The results are shown in Figure 5.5 For those with no prior
level of language skills, the lock-in effect is not significant and the positive effect on
employment probability increases to over 30 pp. by the end of the two-year observation
period. The participants with basic skills of state language also experience positive impact
of around 5 pp. on employment probability in the long-term. The largest lock-in effect is
estimated for the language course participants with the highest prior level of language
proficiency. Although the effect of language training turns positive from the 10th month
after the start of the training, it stays only marginally significant until the end of the obser-
vation period. Overall, the results for different levels of language proficiency indicate that
language training is most effective for the unemployed with the lowest level of language
skills.

5.4. The impact of language training by the region

As the last aspect of language training effectiveness on employment probability the
effects by regions are investigated. One would expect heterogenous effects of language
training by the regions for two main reasons. Firstly, the impact of language training
may depend on the overall situation of the labour market in the regions. In the regions
where the number of vacancies is higher, the alternative cost of staying in training (the
lock-in effect) is expected to be greater. Thus, labour market training can have larger
lock-in effects in capital regions or other regions with larger labour markets. The second
explanation is related to the language environment of the regions. On one hand, the
unemployed non-natives living in language enclaves might find employment possibilities
with companies where the working language is not the state language. On the other hand,
the knowledge of state language gives them comparative advantage over the other resi-
dents of the region.

Figure 5. Treatment effect (ATT) on employment probability by the initial level of language proficiency.
Note. The confidence intervals have been found based on a logit model at 95% confidence level.
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The estimates of the average treatment effect on the treated for different regions of
residence of the participants are displayed in Figure 6.6 Ida-Virumaa, predominantly the
Russian-speaking region, has smaller lock-in effect for the first 4 months than capital
region Harjumaa. As explained above this might result from the differences in the
number of vacancies in two regions. Participants from other regions also exhibit smaller
lock-in effect than those in the capital region. In the long term, we see no significant differ-
ence in results for Ida-Virumaa and capital region Harjumaa. The long-term results of other
regions are not statistically significant, most likely due to the small sample size of partici-
pants from those regions. Overall, despite the differences in the lock-on effect, the state
language training seems to be beneficial in the two main regions it is offered.

5.5. The impact of language training on labour income

The results so far confirm that the treated have a higher probability to enter and stay in
employment compared to the non-treated after the initial lock-in period. In addition to
the impact on employment, the effect of Estonian language training on the labour
income of the treated is investigated. For every month we only include those treated
and non-treated who received a labour income. The results shown on Figure 7 imply
that the average labour income of the treatment group is not significantly different
from the average labour income of the control group.

The effect of treatment is estimated by using the linear regression model on the
matched sample. A separate regression model is evaluated for each of the 24 months.
As above, only observations receiving a labour income for a particular month were
included in the analysis. The ATT estimates indicate that language training does not
have a significant impact on the labour income of the treated (see Figure 8 and Table
A4). For most months no significant effect is seen.

We found that language training had no significant effect on labour income. This result
might seem puzzling at first. Based on the vast international evidence on the impact of

Figure 6. Treatment effect (ATT) on employment probability by the region. Note. The confidence inter-
vals have been found based on a logit model at 95% confidence level.
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language proficiency on earnings (e.g. Beyer, 2016; Bleakley & Chin, 2004), one would
predict that language training that increases language proficiency would consequently
increase earnings. The results of Toomet (2011) show that for ethnic Russians in Estonia,
the language proficiency has an effect only on specific groups. However, those groups
include low-wage earners, which leads to believe that language training that is aimed
at unemployed would lead to positive effects on earnings.

However, when looking on the studies investigating labour market training effects
based on Estonian data (Anspal et al., 2012; Leetmaa et al., 2003), we see our results in
line with their findings. Furthermore, the international evidence on language training
has found both insignificant and positive significant results on the impact on earnings

Figure 7. Average labour income of treatment and control group (matched sample). Note. The confi-
dence intervals have been found at 95% confidence level.

Figure 8. Treatment effect (ATT) on labour income. Note. The confidence intervals have been found at
95% confidence level.

BALTIC JOURNAL OF ECONOMICS 51



(Hayfron, 2001; Sarvimäki & Hämäläinen, 2016). Thus, we see that although language train-
ing does help non-natives to find positions, it does not lead them to access higher-paying
positions.

6. Conclusion

By using propensity score matching combined with coarsened exact matching, the study
evaluates the impact of state language training on labour market outcomes of the unem-
ployed in Estonia. This study finds that state language training has a positive significant
effect on the probability of being employed starting from the 11th month after the
start of the course. The effect stays significant and is around 8 pp. at the end of the
two-year observation period. No statistically significant effect is found on wages.

Our study shows a considerable lock-in effect of participants during the first few
months of the course. Thus, despite long-term effectiveness it is worth to consider,
whether language training should be targeted to participants with the lowest lock-in
effect due to their individual characteristics, used more extensively when and where the
external environment would predict more beneficial results or is it possible to alter the
language course content and organization in some way. To provide useful information
in this aspect, the study estimated the effects of training for different types of language
courses, for participants with different level of prior language skills and for those living
in regions with different language environment and labour market characteristics.

The lock-in effect for language training differs by course type. The more flexible and
shorter training card courses have a smaller lock-in effect than the procured courses
ordered by the Unemployment Insurance Fund. While there is no difference between
the longer-term employment effect of two strands of language training courses and the
participants of procured courses exhibit larger lock-in effect and also considerably
larger dropout rates (25% vs. 13%), it is worth considering how to introduce additional
flexibility into procured courses. One option is to divide the courses that aim to achieve
the whole level of language skills into smaller standardized sublevels, which could be
flexibly combined. While considering these changes it is important to note that an
option to achieve the whole level of language skills should still be possible for those
who wish to apply for a position, for which they are required to pass a state language profi-
ciency examination (e.g. teachers, service sector workers).

The results for different levels of language proficiency indicate that language training is
most effective for the unemployed with the lowest level of language skills. Although, the
language training should be available for all levels of language skills (especially consider-
ing the official requirements of high level of state language skills for some positions), it is
worth to consider, how to target language training to include more of those unemployed
with no prior state language skills.

The results show some differences in the lock-in effect between the capital region and
the other regions included. State language training appears to be slightly less beneficial in
the capital region, which is characterized by higher number of vacancies and consequently
larger lock-in effect of participating in the training. However, the positive long-term effects
support the provision of language training in all of the regions.

In conclusion, the results of this study support the use of language training as an
effective measure for helping the unemployed non-natives to find employment and
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increase labour market integration. At the same time, it must be kept in mind that
language training might not help non-natives find positions with better quality, i.e. with
higher wages. Whether the insignificant impact on wages results from the insufficient
increase in the level of language skills or from other reasons remains a question for
future research.

Notes

1. The estimation forms a part of a wider assessment of Estonian language training provision and
needs in Estonia, commissioned by the Ministry of Social Affairs and the Ministry of Culture,
and financed with the aid from the European Regional Development Fund (program
“Strengthening of sectoral R&D (RITA)” under activity 2 “Support for knowledge-based
policy formulation” [project number RITA2/030]).

2. Among the control group the share of those born in Estonia is around 61%. Around 29%
moved to Estonia since 2005, 7% before 1990 and only 2% during the period 1991–2004 (Kal-
laste et al., 2018, p. 24).

3. The exclusion of the participants, who did not finish the course, does not alter the main con-
clusions of this study. The results including all of the course participants are available from the
authors on request.

4. As the coarsened exact matching was performed prior to the propensity score estimation, the
total of 30×7 logistic regression models were computed. Therefore, the regression models are
not presented in the paper and are available from the authors on request.

5. The tables with the results are available from the authors on request.
6. The tables with the results are available from the authors on request.
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Appendix

Table A1. Language course treatment effect on employment probability (logit model).
Month from the beginning of the training Marginal effect SE Lower conf. int. Upper conf. int p-value
1 −5.29% 0.006 −6.54% −4.03% 0.000
2 −9.44% 0.008 −11.04% −7.84% 0.000
3 −11.37% 0.010 −13.25% −9.49% 0.000
4 −10.70% 0.011 −12.88% −8.53% 0.000
5 −8.73% 0.012 −11.10% −6.35% 0.000
6 −6.34% 0.013 −8.88% −3.80% 0.000
7 −3.48% 0.014 −6.13% −0.84% 0.010
8 −0.21% 0.014 −2.95% 2.52% 0.878
9 −0.53% 0.014 −3.37% 2.30% 0.713
10 2.17% 0.015 −0.79% 5.14% 0.150
11 4.70% 0.016 1.57% 7.83% 0.003
12 6.09% 0.016 2.87% 9.30% 0.000
13 5.39% 0.017 2.15% 8.64% 0.001
14 5.55% 0.017 2.25% 8.85% 0.001
15 6.11% 0.017 2.71% 9.50% 0.000
16 6.91% 0.018 3.42% 10.41% 0.000
17 6.63% 0.019 2.98% 10.28% 0.000
18 9.94% 0.019 6.13% 13.75% 0.000
19 7.81% 0.021 3.77% 11.86% 0.000
20 8.70% 0.021 4.55% 12.86% 0.000
21 10.09% 0.022 5.78% 14.40% 0.000
22 10.30% 0.023 5.70% 14.90% 0.000
23 8.67% 0.025 3.75% 13.60% 0.001
24 7.83% 0.026 2.72% 12.94% 0.003

Table A2. The treatment effect of an UIF-ordered language course on employment probability (logit
model).
Month from the beginning of the training Marginal effect SE Lower conf. int. Upper conf. int p-value
1 −6.61% 0.007 −8.03% −5.18% 0.000
2 −11.88% 0.009 −13.65% −10.11% 0.000
3 −14.36% 0.011 −16.48% −12.24% 0.000
4 −13.33% 0.013 −15.80% −10.86% 0.000
5 −12.00% 0.014 −14.76% −9.24% 0.000
6 −8.30% 0.015 −11.30% −5.30% 0.000
7 −5.88% 0.016 −9.02% −2.74% 0.000
8 −1.82% 0.016 −5.05% 1.41% 0.268
9 −1.58% 0.017 −4.93% 1.78% 0.357
10 1.28% 0.018 −2.23% 4.80% 0.474
11 4.56% 0.019 0.82% 8.31% 0.017
12 6.62% 0.020 2.77% 10.47% 0.001
13 5.34% 0.020 1.44% 9.25% 0.007
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Table A2. Continued.
Month from the beginning of the training Marginal effect SE Lower conf. int. Upper conf. int p-value
14 5.26% 0.020 1.32% 9.20% 0.009
15 4.99% 0.021 0.92% 9.06% 0.016
16 5.89% 0.021 1.71% 10.07% 0.006
17 6.27% 0.022 1.88% 10.66% 0.005
18 8.77% 0.023 4.18% 13.35% 0.000
19 8.43% 0.025 3.50% 13.35% 0.001
20 9.84% 0.026 4.78% 14.89% 0.000
21 9.24% 0.027 3.96% 14.51% 0.001
22 9.88% 0.029 4.21% 15.56% 0.001
23 8.23% 0.031 2.06% 14.40% 0.009
24 7.41% 0.033 1.00% 13.82% 0.024

Table A3. The treatment effect of a training card language course on employment probability (logit
model).
Month from the beginning of the training Marginal effect SE Lower conf. int. Upper conf. int p-value
1 −2.32% 0.013 −4.84% 0.20% 0.071
2 −3.96% 0.017 −7.25% −0.66% 0.019
3 −4.64% 0.019 −8.41% −0.87% 0.016
4 −4.77% 0.022 −9.08% −0.47% 0.030
5 −1.36% 0.023 −5.90% 3.17% 0.556
6 −1.91% 0.024 −6.64% 2.82% 0.428
7 1.91% 0.025 −2.98% 6.80% 0.444
8 3.59% 0.026 −1.52% 8.69% 0.169
9 1.94% 0.027 −3.33% 7.21% 0.470
10 4.25% 0.028 −1.22% 9.71% 0.128
11 5.00% 0.029 −0.64% 10.64% 0.082
12 4.91% 0.030 −0.88% 10.71% 0.097
13 5.51% 0.030 −0.32% 11.34% 0.064
14 6.20% 0.031 0.21% 12.20% 0.043
15 8.59% 0.031 2.50% 14.69% 0.006
16 9.26% 0.032 2.93% 15.59% 0.004
17 7.43% 0.033 0.87% 13.99% 0.026
18 12.53% 0.035 5.72% 19.34% 0.000
19 6.54% 0.036 −0.53% 13.62% 0.070
20 6.37% 0.037 −0.91% 13.65% 0.086
21 11.80% 0.038 4.33% 19.27% 0.002
22 11.11% 0.040 3.25% 18.97% 0.006
23 9.44% 0.042 1.29% 17.59% 0.023
24 8.55% 0.043 0.13% 16.97% 0.047

Table A4. Language course treatment effect on labour income (linear regression model).
Month from the beginning of the training Coef. SE p-value
1 200.4139 93.56925 0.033
2 75.20548 78.97118 0.341
3 −46.3158 48.99697 0.345
4 −77.8927 39.92849 0.051
5 21.21535 31.33217 0.498
6 −18.9378 27.55665 0.492
7 −9.10329 24.3435 0.708
8 17.87752 25.25048 0.479
9 1.581843 24.22295 0.948
10 23.70324 29.83483 0.427
11 −3.55838 25.28079 0.888
12 22.95786 25.52377 0.369
13 −4.99703 23.36619 0.831
14 21.24296 25.15457 0.399
15 10.32525 25.69916 0.688

(Continued )
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Table A4. Continued.
Month from the beginning of the training Coef. SE p-value
16 33.24338 26.67365 0.213
17 20.07186 27.43188 0.464
18 35.83313 28.08724 0.202
19 47.3544 30.62306 0.122
20 45.95474 37.70232 0.223
21 58.48029 31.80425 0.066
22 66.97887 34.74926 0.054
23 100.505 37.34997 0.007
24 76.08873 36.89266 0.04
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