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Abstract 
 
 This paper investigates the pattern of exiting unemployment in Slovakia dur-
ing the period 2005 – 2009 using an alternative concept of unemployment repre-
sented by the self-perceived labour market status as measured by the EU-SILC 
dataset. In particular, we examine the effects on unemployment duration of the 
changes in labour regulations as captured by a major Labour Code reform in 
2007. Applying standard statistical techniques to several inflow samples we find 
that after the new Labour Code came into effect in September 2007 the un-
employed have, ceteris paribus, lower probability of exiting unemployment by 
almost 40%.  
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Introduction 
 
 The transition from the command to the market economy brought about dou-
ble-digit unemployment rates in most post-communist European states during 
the early 1990s. Despite a relative success in stabilizing and lowering the unem-
ployment during the boom years of early 2000s, the recent economic crisis has 
brought the unemployment problem back to the spotlight. In this paper we ana-
lyse individual unemployment duration in Slovakia in order to shed light on the 
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common factors as well as eventual differences that determine exits from unem-
ployment during the pre- and post-crisis period. We also examine the potential 
impact of a major labour legislation reform on exits form unemployment.  
 By investigating the unemployment duration this study attempts to answer the 
following questions: What are the chances to exit unemployment for people with 
different individual characteristics? What is the difference in the unemployment 
duration among people who became unemployed at different stages of the eco-
nomic cycle? Thirdly, what was the Labour Code reform’s impact on the unem-
ployment duration?  
 Answering these questions is important for several reasons. Firstly, the eco-
nomic crisis that hit Europe is without a precedent for the post-communist EU 
members. Investigating the exits from unemployment under such circumstances 
is completely new and could inform us a lot about the labour market processes in 
the crisis. Secondly, the Labour Code reform is always a subject to a heated pub-
lic discourse with many stakeholders, policy-makers and economists taking part 
in it. However, the effects of the Labour Code changes on unemployment dura-
tion have never been scrutinised in a scientific way in Central Eastern Europe. 
This paper could shed light on the relevant issues and improve the understanding 
of the relationship between the Labour Code tightening and unemployment. In 
addition to the academic debate, answers to these questions may provide valua-
ble leads for designing employment policies and labour market policies aimed 
at activating the unemployed people and getting them into jobs. 
 This paper studies unemployment duration using the survival analysis and 
Prentice-Gloeckler (1978) regression model, allowing for time-dependent varia-
bles. The method allows us to follow individuals and their unemployment spells 
over time and to assess their chances for exiting unemployment given their indi-
vidual characteristics as well as contextual variables capturing external condi-
tions, such as labour market tightness or labour market regulations. We use the 
European Union Statistics on Income and Living Conditions (EU-SILC). The 
data include information on unemployment of the individual as well as house-
hold characteristics. The contextual data were added from other sources. The 
period under study includes years from 2005 to 2009.  
 The structure of the paper is as follows. Firstly, we shortly discuss the devel-
opment of the Slovak economy and the unemployment to capture the economic 
context of the period under investigation. After the literature review we intro-
duce in detail the methods and data used in this paper. Subsequent section ana-
lyses the results and compares several models we employ. Before concluding 
we discuss the consequences our findings possibly have on the policy-making 
process. 
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1.  Theoretical Background 
 
1.1.  Unemployment Duration 
 
 This subsection reviews the most relevant literature on the unemployment 
duration. Firstly we review studies according to the key determinants of the un-
employment duration. Subsequently we focus on the unemployment duration 
research closely related to Slovakia. 
 Most studies (D’Agostino and Mealli, 2000; Tansel and Tasci, 2005; 
Nivorozhkin, 2006; Kupets, 2006;) find a negative association between the age 
of the unemployed person and his/her probability of exiting unemployment 
(meaning that ceteris paribus, older people have a lower chance of finding a job 
when unemployed). However, for some countries there seems to be evidence 
that young people are, along with the old ones, one of the categories for which 
the chances of finding a job are low (D’Agostino and Mealli, 2000 for Italy, UK 
and Spain, and Borsic and Kavkler, 2009 for Macedonia and Romania). 
 The effect of education on the unemployment duration seems to vary from 
country to country (and for the various data sources), from positive effect 
through no effect to negative effect. Tansel and Tasci (2005), Nivorozhkin 
(2006), Kupets (2006) found a positive relationship between the level of educa-
tion and probability of exiting unemployment in Turkey, Sweden and Ukraine. 
These findings are consistent with those of D’Agostino and Mealli (2000) for 
the UK, Belgium and Ireland, as well as with the results of Borsic and Kavkler 
(2009) for Romania, Austria and Croatia and those of Ollikainen (2003) for Fin-
land. However, an earlier study on Finland (Kettunen, 1997) shows that the posi-
tive relationship is only present for educational attainments shorter than 13 – 14 
years, while for higher levels of education the relationship turns into a negative 
one. This disadvantaged labour market position of those holding the highest edu-
cational degrees seems to be characteristic for the recession periods, as docu-
mented by Van Ours and Ridder (1995) for the case of the Netherlands during 
the 1980-ties, as well as by numerous studies of the ex-communist regions and 
states (Stetsenko, 2003 on Kiev, Ukraine; Löfmark, 2008 on Taganrog, Russia; 
Borsic and Kavkler, 2009 on Slovenia and Macedonia). A possible explanation 
could be that people with higher education have also higher reservation wages. 
In this case the unemployed with lower education would be pushed towards 
accepting a job offer sooner than the people with higher reservation wage that 
can afford to wait for a more suitable position. 
 Gender represents a prominent factor in the unemployment duration studies. 
Mostly, men are found to have better chances of leaving unemployment 
(D’Agostino and Mealli, 2000; Tansel and Tasci, 2005; Borsic and Kavkler, 
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2009). In the studies where the relationship between gender and exit rate from 
unemployment was found insignificant, or even positive for women, the expla-
nation suggest that the economy expands in the sectors that are dominated by 
female labour force (Borsic and Kavkler 2009 for the case of Romania). 
 Estimating the effect of different levels of unemployment benefits on the 
motivation to exit unemployment (as captured, for example, by the replacement 
rate of labour income by the unemployment benefit) is very relevant for policy 
formulation. For example, Kupets (2006) finds that the level of unemployment 
benefit did not have a significant effect on the time a person needs until finding 
a new job, while the presence of other source of income (e.g. subsistence farm-
ing, pension) seems to prolong the unemployment spell. 
 Another influential factor that have been taken into account by various re-
searches include the marital status. Kupets (2006) finds that single people are 
less likely to exit unemployment in Ukraine. Similarly, the role of labour market 
training was examined by some authors. D’Agostino and Mealli (2000) found 
that having a training experience before becoming unemployed reduced the 
probability of long term unemployment in Belgium, Ireland and France. 
 The studies of unemployment duration in Slovakia are relatively rare and not 
so recent. Lubyova and van Ours (1997; 1999) focused on the effect of the un-
employment benefits system on unemployment and its duration in Slovakia. 
Using the Labour Force Survey data they concluded that despite the potential for 
disincentive effects, the Slovak benefit system did not influence the “job finding 
behaviour” of the unemployed Slovaks in the late 1990s (1999, p. 679). Addi-
tionally, Lubyova and van Ours (1999) found that young, male and highly edu-
cated persons from areas with low unemployment rates have higher chances of 
exiting unemployment. In their earlier study Lubyova and van Ours (1997) exam-
ined the effect of the change in the unemployment benefit system. They found that 
shortening the entitlement period led to earlier exits from unemployment. On the 
other hand, lengthening the entitlement period for specific age groups caused the 
unemployed to have longer unemployment spells.  
 Van Dijk (2006) investigated the influence of selected active labour market 
policies on the unemployment duration in one Slovak district (Nové Zámky). 
Van Dijk shows that participation in labour market training or school-leavers´ 
practice shortens the unemployment duration substantially. As far as individual 
characteristics are concerned, persons with no previous unemployment spell, 
with higher education and of prime age were found to have higher chances of 
exiting unemployment. On the other hand, older individuals, people with health 
conditions and those who experienced long-term unemployment tended to have 
longer unemployment duration. 
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1.2.  The Effects of Labour Legislation (Labour Code Reform) 
 
 In addition to the individual characteristics and the economic environment, 
the regulatory environment can potentially exert a significant impact on the un-
employment duration. This is mainly because the labour market environment and 
its perceptions by both the employers and job seekers are determined by labour 
market regulations. In particular, the latter influence the key labour market pa-
rameters, including the ease of hiring and firing and the cost of labour, which in 
turn influence the behaviour of employers and job seekers. The period under our 
investigation encompassed an important change in labour regulations imple-
mented by the Labour Code reform. The reform was enacted in 2007 by the new 
social-democratic government that took office after eight years term of a centre- 
-right coalition. The Labour Code reform was among the most discussed legisla-
tive changes and one of the “key political tasks” of the new government (Cziria, 
2007). Employers were strongly opposing the changes claiming that it will cause 
more rigid employment and subsequently lower investment, higher unemploy-
ment and fewer new hirings.  
 The new Labour Code that came into effect on 1 September 2007 in general 
strengthened the position of employees. The main changes could be grouped into 
three broad categories (Cziria, 2007). Firstly, different aspects of the employ-
ment contract arrangements were changed. Most importantly, renewal of a fixed- 
-term contract was limited to once a year and the simultaneous entitlement for 
both redundancy payment and wage during the redundancy notice period was 
introduced (previously a worker was entitled only to one of these). The second 
group of changes regard working time arrangements. Among the most important 
changes were the following: standard working time was shortened to 48 hours 
a week, the ‘stand-by’ time of employees was included into time that should be 
paid, and part-time contract termination conditions were made stricter. The third 
group of legislative changes concerned employee representatives and were basi-
cally meant to strengthen the rights of trade unions or work councils at work-
place. In general, the changes weakened the manoeuvring space of employers by 
making the firing lengthier and more costly, and by increasing the cost of labour.   
 The purpose of this work is not to assess the impact of the individual 
measures on the unemployment duration. Not only would it be beyond the scope 
of this article, there is also lack of proper data to conduct such a study. However, 
we argue that the Labour code changes as a package had the potential to change 
the behaviour of firms for two reasons. Firstly, the new Labour Code rendered 
the labour market more rigid in the traditional terms of flexibility of hiring 
and firing and the unions´ strength. Secondly, the new legal provisions brought 
additional costs in terms of time and money (e.g. longer redundancy period 
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in combination with the redundancy payment). Altogether, such change of the 
Labour Code, widely discussed in the public, had a potential to affect the em-
ployers’ behaviour in hiring. It is reasonable to assume that these changes were 
reflected in the employers´ hiring practices, in particular that they became more 
careful in their hiring behaviour and less likely to take on regular employees, 
which could have decreased the exit rate form unemployment into jobs. There-
fore we decided to test the impact of the whole Labour Code reform as a package 
on the unemployment duration. 
 
1.3.  Hypotheses 
 
 This study focuses on identifying the factors that impact unemployment dura-
tion in Slovakia between 2005 and 2009. Based on the previous research we 
have reasons to suppose that gender, age, level of education, additional sources 
of income, unemployment benefits or living in a couple are relevant factors in 
determining the length of unemployment spells. The expected relationships 
could be translated into the following hypotheses. Firstly, we expect male, more 
educated, younger workers with no additional income to have higher chances to 
exit unemployment. Secondly, we argue that individual’s unemployment dura-
tion will be also dependent on the labour market tightness at the time of be-
coming unemployed. In other words, the better the labour market performs, the 
sooner a person finds a job after losing the previous one. Thirdly, we expect that 
the probability of getting employed will be lower after the above-mentioned 
Labour Code reform took place, controlling for other factors.   
 
 
2.  Data and Methodology 
 
 This study uses the European Union Study on Income and Living Conditions 
(EU-SILC). At the time of conducting this research, data were available for years 
2006 – 2010.2 This data timeframe is appropriate for our research design, since it 
entails a few years’ period before the Labour Code reform, the year of the reform 
itself, and a few years’ time after the reform was implemented.  
 The EU-SILC is a data panel that allows for following the activity status of 
the respondents over time (e.g. falling into and leaving unemployment). The 
information on the activity status is provided on monthly basis and thus enables us 
to treat the unemployment duration as a continuous variable. A major difference 
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with regard to other studies of unemployment duration in Slovakia is the use of 
the self-defined status of unemployment, which is an alternative to the objectively 
determined unemployment status as measured by the Labour Force Survey. The 
latter definition of unemployment is often perceived as too restrictive, as it counts 
anyone who worked for at least one hour during the previous week as employed. 
While this condition is generally accepted for the purposes of international com-
parisons, it is too strict from the individual point of view. The EU-SILC data 
allow us to investigate the unemployment status as perceived by the unemployed 
themselves, thus providing a better proxy for the individual behaviour at the 
labour market. Another advantage of the EU-SILC data is the possibility to mon-
itor the changes in the unemployment duration on monthly basis (as opposed to 
the quarterly basis used by the LFS), which makes the measurement more accu-
rate and realistic. Finally, from the policy perspective the monthly measurement as 
well as the subjective perceptions of unemployment status is more relevant than 
the LFS-derived states, as the former are more directly linked to the unemploy-
ment registry and participation in labour market programmes. Furthermore, the 
above mentioned qualities of the EU-SILC data make them compatible with the 
administrative data on unemployed and vacancies. Administrative data are rele-
vant for policy analysis and they are available on monthly basis. Therefore, the 
combination of data used in our paper provides a convenient and relevant 
framework for further assessment of labour market policies effectiveness.  
 Additionally, use of the EU-SILC data is not completely new in the research 
of unemployment and its duration. Rather contrary, the volume of literature mak-
ing use of SILC data has grown recently Garrouste, Kozovska and Perez (2010); 
Mussida and Fabrizi (2014); Flek, Hala and Mysikova (2015), etc. 
 However, the advice derived from our analysis should not be taken as definite 
and our study cannot serve as a basis for exhaustive policy advice, since the 
analysis could not account for all potential factors. Therefore, before we proceed 
with the analysis, we believe the limitations that stem mainly from the character 
of the data should be discussed at this point. The biggest limitations stem from 
the quality of the data. Many missing values prevented us from including factors 
such as previous contract type or occupation in the analysis. Due to the regional 
disparities in Slovakia, the lack of information on the respondent’s region is also 
a considerable limit. Rotational design of the survey caused that the maximum 
hypothetical duration is 36 months. The rotational design might be also behind 
the relatively high number of the right-censored observations. This, in turn, ren-
dered the inclusion of competing risks impossible. Last but not the least, there is 
a considerable amount of unemployment spells that are both left-censored and 
right-censored (23%, see Appendix 3 for more details). This means that a person 
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was already unemployed at the start of the observation period and was still un-
employed at the end of the observation period (or dropped out). We inspected the 
distribution of the individual variables and compared the two respective groups 
(see Appendix 4 for a detailed table). They are very similar in all the personal 
characteristics and thus we have reason to believe that we do not create a strong 
bias in excluding the unemployment spells that are both left- and right-censored. 
 Since the activity status is traced retrospectively, accounting for the calendar 
year before the interview, our data include persons who fell unemployed be-
tween 2005 and 2009. The data allow us to create several inflow samples in or-
der to make the researched groups more homogeneous in terms of external influ-
ences. Regarding the control variables the EU-SILC provides information on 
basic individual characteristics such as gender, age, education, health status, 
partner’s economic status, and unemployment benefit. The values of the inde-
pendent variables are measured at the beginning of the unemployment spell. 
Regarding the household-level variables, we include the household equivalised 
income and child-related allowances. The first one is a proxy of the reservation 
wage and should capture to what extent is an unemployed person dependent on 
finding a job to provide for basic utilities. The children allowance was included 
to control for the presence of children in the household. Both of the variables are 
included in the analysis since they relate to the respondents’ motivation to accept 
or not accept a job as soon as possible, regardless the characteristics of the job. 
We admit there are more covariates that would increase the explanatory power of 
our model. Particularly useful would be the degree of urbanization, which would 
account for the spatial pattern of unemployment. However, due to the lack of 
information in the dataset we are unable to include such variables. 
 Two variables are added from additional sources. We include the labour mar-
ket tightness as measured by the unemployment-vacancy (UV) ratio to control 
for the labour market status. The UV ratio captures the number of unemployed 
persons per one notified vacancy. Additionally, it is used as a standard indicator 
of the labour market adjustment flexibility (Dicks-Mireaux and Dow, 1958). 
Technically, in our model, the UV ratio also controls for the overall economic 
development in relation to the labour market.  
 Finally, we attempt to measure the effects of the new regulatory environment 
after the above-described Labour Code reform took place. We use alternative 
techniques to control for the regime change. We include a set of dummy varia-
bles into the pooled sample to account for the time period a respondent fell into 
unemployment. We identified three time periods as a combination of the economic 
development and the Labour Code presence. The first period that comprises the 
years 2005 and 2006 is the one when the economy was growing and there was 
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no political process indicating the new Labour Code becoming a reality. In the 
second period, January 2007 to May 2008, the economy was still on its upward 
slope and the number of unemployed people was decreasing. However, in January 
the government already announced the intention to push the new Labour Code 
through. In June 2007 the legislation was passed in the parliament. Therefore the 
second period is a time of (still) good economic performance but limited labour 
market flexibility. The third period, after May 2008 is marked by the strict and 
still valid Labour Code and simultaneously worsened economic conditions.   
 
2.1.  Method: Survival Analysis, Proportional Hazard Function  
        and Regression Model 
 
 Survival analysis and hazard analysis are ways of examining the duration of 
certain condition and the possible effect that different control variables might 
have on the duration. Survival means keeping the condition, which in the present 
case means staying unemployed. It is usually reported as a conditional probabil-
ity, given that an individual “survived” up to the time in question. Hazard or risk 
relates to the end of the condition, i.e. exiting the unemployment (also conditional 
– exiting unemployment given survival until that time). 
 Another important issue is the completeness of information about the unem-
ployment duration. If a person became unemployed, but there is information 
missing on how, when or whether the unemployment ended at all, such an ob-
servation is called “right-censored”. This normally happens when a person is still 
unemployed at the end of the observation period. On the other hand, there is 
a problem of the “left-censored” observations, where the circumstances of the 
beginning of an event are unknown (at the beginning of the observation period, 
when the person enters observation being unemployed, or when unemployment 
is preceded by missing data). The latter present a more serious problem than the 
former because there is no information on any individual characteristic at the 
time of the beginning of an event. Therefore we follow the common practice and 
exclude the left-censored observations from the analysis (see Appendix 3 for the 
exact numbers of the left-censored and right-censored observations). 
 The Prentice-Gloeckner model (1978) works with hazard rates and treats the 
hazard ratios (a hazard rate at time t over the baseline hazard rate) as an expo-
nential function of a set of predictors. This allows us to run a duration regression 
model and fit the model to our data. The results are presented in an understanda-
ble form of hazard ratios and can be interpreted as an increase in probability of 
exiting unemployment corresponding to a one-unit change in predictor, while 
controlling for the others. The model assumes proportionality of hazards, which 
we discuss below.  
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 When estimating the effect of several factors on the unemployment duration 
we realise that it is almost impossible to measure all the hypothetically influen-
tial variables. This means that there is a possibility that an unmeasured factor or 
a selection bias might be also influencing our estimates. This problem is com-
monly known as the unobserved heterogeneity problem. In order to deal with 
the unobserved heterogeneity in our data we employ the Meyer’s extension to 
the abovementioned models. Meyer (1990) proposed a way how to summarize 
the unobserved heterogeneity (called also frailty).  
 
2.2.  Hazard Proportionality Assumption 
 
 The assumption of hazard proportionality means that a certain predictor has 
the same effect on the dependent variable over time. Related to our case, this 
assumption does not differentiate whether a person stays unemployed for 
a month or for two years, the difference between chances of exiting unemploy-
ment for, let’s say, older and younger people will remain the same. 
 Many times the proportionality of hazards is not only a matter of statistical fit 
of a model. Depending on the research field, different effect of a predictor over 
time might arise as a substantial necessity. Considering the research question and 
the duration of unemployment, it would be reasonable to expect that predictors 
such as education or gender might play a larger role at the beginning of unem-
ployment and the difference between them diminish as the duration of unem-
ployment increases. It would also be reasonable to expect that persons with 
higher education (comparing to people with lower education) have considerably 
higher chances to exit unemployment shortly after falling unemployed, but the 
gap would get smaller after being unemployed for several years. We check if the 
hazard proportionality assumption holds using the so-called Schoenfeld test.  
 
2.3.  Econometric Model 
 
 Our explanatory analysis is based on the proportional hazards regression 
model known as the Prentice-Gloeckler Model. This model takes the following 
form: 
 

h(t) = h0(t) exp{β(t)X}                                           (1) 
 
where the h0(t) is the baseline hazard function, e.g. function for an hypothetical 
individual whose covariates all have value of zero. Symbols X stands for a vec-
tor of the individuals’ characteristics and β represents the vector of estimated 
effects these characteristics have on the hazard of exiting unemployment. The 
baseline hazard is determined by the empirical data and the model makes no 
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assumption about the shape of the hazard over time. The abovementioned model, 
however, does not take into account the unobserved heterogeneity. If the unob-
served heterogeneity is present, the function takes the following form: 
 

h(t) = θi h0(t) exp{β(t)X}                                       (2) 
 
where θ is a random variable that should be independent of the measured varia-
bles expressed by X. Typically the distribution of θ is assumed and “commonly 
used distribution for θ is the gamma“ (Meyer, 1990). We will use the gamma 
distribution frailty model as suggested by Jenkins (2004). Although, as Meyer 
explains, „even if the distribution of θi is unknown, [parameters] can be consist-
ently estimated“ (1990, p. 770). 
 
 
3.  Empirical Analysis 
 
 We start this section with a short overview of the economic development 
between 2005 and 2009 in order to illustrate the changes in economic and labour 
market environments induced by the economic crisis. Figure 1 below documents 
three periods of the Slovak economy development during the investigated period. 
 
F i g u r e  1  

GDP Growth Rate, Quarterly Data, Change Compared to the Corresponding  
Period of the Previous Year 

 
Note: Percentual change to the previous corresponding period, at market prices.   

Source: Eurostat; authors‘ calculation. 
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 Firstly, Slovakia has undergone a rapid economic growth in the mid-2000s. 
GDP and employment have been growing, and unemployment declining in par-
ticular following the accession to the EU (2004). In 2007 the GDP growth con-
tinued to rise until it reached its peak of 13.5% in the 4th quarter. The economy 
was still growing in 2008, although the growth pace was slowing down. Finally, 
during 2009 the GDP started to decline. Thus the year 2008 can be considered as 
the onset of economic crisis that subsequently fully developed during 2009.  
 It is often observed that the changes in economic development have only 
lagged effects on the labour market. Figure 2 shows the development of unem-
ployment and vacancies between 2005 and 20093 measured on monthly basis.  
 
F i g u r e  2  

Development of Unemployment and Vacancies, Monthly Administrative Data 

 

Source: Office for Labour, Social Affairs and Family, Slovak Republic; authors‘ calculation. 

 
 It can be seen that the unemployment level was gradually declining until ear-
ly 2008, reaching its minimum of 7.4% (or 222 thousand unemployed people) in 
May 2008. Subsequently the unemployment started to rise. The vacancy data 
show the opposite trend: the number of vacancies was rising until autumn 2006. 

                                                           

 3 It is important to note that these are administrative data and thus might slightly differ from 
Eurostat’s survey-based figures. We prefer this source of data as it provides more compatible 
measurement of unemployment, vacancies and thus a consistent measure of the labour market 
tightness (u/v) that is used in our analysis. 
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There was relatively high level of vacancies between October 2006 and June 
2007. Afterwards the number of vacancies has been continually decreasing. The-
se stylized facts show that although the effects of crisis did not hit the labour 
market and the economic growth at the same time, the year 2008 was the period 
of structural change that witnessed major reversal of trends in overall economic 
development (as measured by GDP growth) and labour market tightness (as 
measured by the number of unemployed and vacancies). The year 2008 separates 
the period of economic growth from the period of opened recession. Prior to 
2008 the period of growth took place that was characterized by positive and in-
creasing GDP growth rate and decreasing labour market tightness (u/v ratio). 
After the year 2008 GDP started to fall and the labour market tightness started to 
increase. Thus, the people who became unemployed prior to 2008 and after 2008 
faced entirely different conditions in terms of the “external environment”, which 
also influences the individual probability of finding a job.  
 Before presenting the results of the non-parametric analysis, we explore a bit 
further the main characteristics of the data. The longest duration found in the 
dataset is 36 months. This is due to the nature of the data and it is well possible 
that there are persons with longer unemployment duration in the population. 
Figure 3 below presents the development of the unemployment exits in form of 
a survival estimate. 
  
F i g u r e  3  

Kaplan-Meier Survival Estimate of Unemployment Duration  

 

Source: EU-SILC; authors’ calculation. 
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 It is clear that the number of exits from unemployment decreases over time. 
About half of the unemployment spells end until the sixth month. This could be 
caused by the fact that the entitlement for the unemployment benefit is six 
months. We can also see that an extra high number of exits take place on the 
12th month of the unemployment duration. Most likely, once person makes it 
beyond the sixth month he/she stays unemployed for another half-year. 
 Table 1 below presents the mean duration of unemployment spells for select-
ed categories of the independent variables (descriptive statistics of all the varia-
bles are listed in the Appendix 1). Total number of unemployment spells in the 
study is 1,083 corresponding to 981 individuals (some individuals have multiple 
unemployment spells over the examined period). Distribution of unemployment 
spells is not symmetric regarding education categories: there are relatively many 
individuals with secondary education in the study. There are also few unem-
ployed people whose partner was unemployed or inactive at the beginning of 
their unemployment spell. 
 
T a b l e  1  

Mean of Unemployment Duration and Frequencies of the Control Variables  
in Pooled Sample  

Categorical Variable Obs. Median Mean Std. 
Dev. 

Min Max 

Gender Women 543 5 7.199 6.440 1 36 
 Men 552 4 6.139 5.566 1 34 
Partner's economic 
status 

Employed 334 5 6.919 6.176 1 36 

 Unemployed   48   5.5 8.354 7.698 1 32 
 Inactive   53 7 8.472 7.413 1 30 
 No partner 639 4 6.275 5.706 1 36 
Education Primary 208 5 7.663 6.879 1 32 
 Secondary 784 5 6.545 5.916 1 36 
 Tertiary   94 4 5.564 4.473 1 24 
Chronic Illness No 903 5 6.509 5.957 1 36 
 Yes 187 5 7.422 6.414 1 30 
Time period Jan 2005 – May 2007 658 4 6.347 5.996 1 36 
 June 2007 – May 2008 288 6 7.865 6.776 1 30 
 June 2008 – Dec 2009 149 5 5.752 4.077 1 15 

Source: EU-SILC; authors’ calculation. 

  
 Looking at the mean duration of unemployment for different categories we 
can already notice a difference in the mean duration between men and women; 
on average, men exit unemployment almost a month earlier than women. There 
seems to be positive effect of the education on the unemployment duration. With 
the higher attained education the average unemployment duration gets shorter. 
Finally, the descriptive analysis suggests that the average unemployment duration 



232 

was about a month and a half shorter before the Labour Code changes comparing 
to the time period after (June 2007 – May 2008). It remains to be seen how many 
of the suggested relations will be confirmed when controlling for the other varia-
bles in the regression analysis. 
 
 
4.  The Regression Models for Slovakia 
 
 We built and ran two models. Firstly, we tested the effect of individual, insti-
tutional and contextual effects without including the parameter for the unobserved 
heterogeneity. In the next step we tested the model that includes the unobserved 
heterogeneity. We present the results accordingly, in the Table 2 below (for de-
scriptive statistics see Appendix 1). The hazard proportionality assumption test 
(so-called Schoenfeld test) indicated that the assumption holds for all the variables. 
Since the value of theta and the log-likelihood test of the models indicate that the 
unobserved heterogeneity is present, we will interpret the frailty model only. 
 

T a b l e  2 

Comparing Two Models, with and without Unobserved Heterogeneity 

Variable No Frailty Frailty 

Age (years) 0.963** 0.925** 
Work experience (years) 1.025* 1.060* 
Male (yes/no) 1.209* 1.341 
Secondary education (yes/no) 1.453** 1.546 
Tertiary education (yes/no) 1.950*** 2.686* 
Chronic illness (yes/no) 0.818 0.713 
Having an employed partner (yes/no) 0.986 0.541 
Having an inactive partner (yes/no) 0.852 0.426 
Having no partner (yes/no) 0.837 0.548 
Children benefits (in 100s EUR) 0.999 0.996* 
Unemployment benefits (in 100s EUR) 1.006 1.005 
Household Equivalised Income (in 100s EUR) 1.004* 1.003 
Unemployment Vacancy ratio 0.982* 0.961** 
Time period 2 0.642*** 0.608(a) 
Time period 3 0.685** 0.555* 
constant 0.290 0.718 
   
p 1.111 2.354 
1/p 0.900 0.425 
theta  3.081 
No. of people    981 
No. of spells  1,083 
AIC 3,518,089 3,363,872 
BIC 3,518,173 3,363,961 

 
Note: The results are shown as hazard ratios, i.e. the ration of hazard rates for the corresponding values of the 
independent variables.  * p < 0.1;  ** p < 0.05;  *** p < 0.01.  
Source: EU-SILC; authors‘ calculation. 
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 Turning back to our hypotheses, we expected that male, highly educated, 
younger workers with no additional income would have higher chances of exit-
ing unemployment. The regression results show that not all of the expected rela-
tions are present in Slovakia. The effect of age was indeed confirmed and in the 
expected direction, younger workers indeed have higher chances of exiting un-
employment. On the other hand, the difference between men and women that we 
found is not statistically significant (p-value 0.122). As for the education, there is 
a significant difference between the primary education on the one hand and sec-
ondary and tertiary education on the other hand. Workers with the secondary 
education as the highest achieved degree have around 55% higher odds of exit-
ing unemployment than people with just elementary education. The effect of the 
having tertiary education is increasing chances of exiting unemployment as well, 
by about 270% as compared to persons with primary education. The second hy-
pothesis expected the Labour Code to have a negative effect on the unemploy-
ment duration. We tested this hypothesis by including a set of dummies dividing 
the observed time period into three parts. The results show that there is a negative 
fixed-effect of being in the second period significant at 0.1 level (p-value equals 
0.055). In other words, in the period after passing the new Labour Code in parlia-
ment and still relatively good economic circumstances, the chances of getting out 
of unemployment were almost over 40% lower than before. Although the econom-
ic growth was relatively smaller than in the first period, there was still growth and 
the number of unemployed people was decreasing. Therefore we have a reason 
to believe that the economic circumstances are not the cause of the negative impact 
and this can be ascribed to the Labour Code changes. The effect of the third peri-
od, the time of growing nominal unemployment and worsened economic circum-
stances is even more negative, compared to the previous periods. People who fell 
unemployed in the third period have about 45% lower odds of getting out of 
unemployment. We explain this result in the way that the third period presents 
the worst circumstances on the labour market (both the Labour Code and the 
crisis effect) and so the odds of getting out of unemployment is the lowest.   
 Simply, we observe three time periods with worsening circumstances for the 
labour markets as we go from period one to two to three. In the second period, 
compared to the first one, the economic growth slows down (although it’s still 
a growth) and the Labour Code is stricter. In the third period the Labour Code 
remains relatively strict while the economic circumstances worsen even more. 
As we move on from the first to the third time period, we see the chances of 
exiting unemployment shrinking. In addition to the set of dummies we control 
the economic development by including the unemployment-vacancy ratio in the 
model. Therefore we argue that the drop in the odds between the first and the 
second time period is caused by the Labour Code reform. 
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5.  Discussion and Conclusion 
 
 The main contributions of our study lies in the use of the most recent infor-
mation, alternative type of data (monthly self-determined unemployment status 
combined with information derived from administrative data sources) and inves-
tigating the effects of regime change (economic crisis and regulatory environ-
ment) on the determinants of unemployment duration. 
 The results of the Prentice-Gloeckler regression models confirmed that there 
is an impact of selected individual characteristics on unemployment duration in 
Slovakia. We found, in line with the previous research (Lubyova and van Ours, 
1997; 1999), that younger and educated persons have higher probability of exit-
ing unemployment. On the other hand, our analysis failed to confirm some of 
the hypothesized effects, both individual (e.g. gender) and institutional (unem-
ployment benefits, household income).  
 Finally, we found that change of regulatory environment due to the restrictive 
Labour Code reform in 2007 exerted a significant influence on the likelihood 
of exiting unemployment. The probability of getting back into any form of 
employment after the new Labour Code came into effect dropped by about 
37%.  
 Studying unemployment duration might have an important impact on design-
ing employment and social policies. On the one hand, it might help identify the 
most vulnerable groups of unemployed people; on the other hand, it might point 
attention to the most efficient policies. Our analysis shows that especially older 
and lower educated workers are amongst the most vulnerable when it comes to 
the risk of becoming long-term unemployed. Therefore potential policies might 
focus on incentives for employers to hire the selected group workers. Also the 
proportion of transitions from unemployment to other than full-time employment 
(full table in Appendix 2) is very small. Therefore policies oriented towards 
promotion and support of part-time work and self-employment might help people 
exiting unemployment.  
 Our analysis showed that unemployment duration in Slovakia is influenced 
by particular characteristics, which are not necessarily in line with the research 
findings from other countries. More importantly, using panel data the analysis 
also showed the effect of the regulatory environment change on the unemploy-
ment duration – something that has been previously done mostly in the cross-     
-sectional comparative designs. Since the research of unemployment duration 
is relatively rare (Lubyova and van Ours, 1999; van Dijk, 2006), this paper 
contributes to the bigger picture of how exiting from unemployment developed 
over time.  
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A p p e n d i x 
 
A p p e n d i x  1  

Descriptive Statistics 

Variable Obs. Mean Std. Dev. Min Max 

Age (years) 1,092 33.174 12.349    17 62 
Work experience (years) 1,092 11.010 12.277  0 43 
Male (yes/no) 1,092   0.510   0.500  0   1 
Primary education 1,088   0.186   0.389  0   1 
Secondary education 1,088   0.721   0.448  0   1 
Tertiary education 1,088   0.005   0.074  0   1 
Chronic illness  1,087   0.176   0.381  0   1 
Having an employed partner  1,092   0.307   0.462  0   1 
Having an unemployed partner  1,096   0.044   0.205  0   1 
Having an inactive partner  1,092   0.052   0.221  0   1 
Having no partner  1,092   0.577   0.494  0   1 
Children benefits (in 100s EUR) 1,092   3.692   5.618  0 39.434 
Unemployment benefits (in 100s EUR) 1,092   0.386   2.499  0 46.141 
Household Equivalised Income (in 100s EUR) 1,092 43.097 27.565  –7.558   327.236 
Unemployment Vacancy ratio 1,092 17.284   9.893  7.911 75.503 
Time period 1 (Jan 2005 – May 2007) 1,092   0.605   0.489  0   1 
Time period 2 (June 2007 – May 2008) 1,092   0.267   0.443  0   1 
Time period 3 (June 2008 – Dec 2009) 1,092   0.128   0334  0   1 

Source: EU-SILC; authors’calculation. 

 
A p p e n d i x  2  

Status after Unemployment 

Status after unemployment Freqency Percent 

Full-time employment    481   44.05 
Part-time employment      37     3.39 
Self-employment      35     3.21 
Self-employment part-time        1     0.09 
Retired      20     1.83 
Student      22     2.01 
Other inactive      24     2.20 
Right-censored    472   43.22 
Total 1,092 100.00 

Source: EU-SILC; authors’calculation. 
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A p p e n d i x  3  

Crosstabulation of Censored Unemployment Spells 

 Right censored  

  NO YES Total 

Left NO 630 465 1,095 
censored YES 560 494 1,054 
 Total            1,190 959 2,149 

Note: Table shows the crosstabulation of the observations by the left- and right-censoring.  

Source: EU-SILC; authors’calculation. 

 
A p p e n d i x  4  

Descriptive Statistics for Two Separate Samples of Respondents; Those who are  

Both Right-censored and Left-censored and the Rest 

Not censored from both sides 

Variable Obs. Mean Std. Deviation Min Max 

Age 1,655  34.044 12.349  17    62 
Education (primary) 1,644    0.918 0.492    0      2 
Equival. Household income 1,655 4,029.157 2,638.048 –755.824  32,723.640 
Work Experience 1,655  11.463 12.223    0    43 
Male 1,655    0.500 0.500    0      1 
Living in a partnership 1,655    0.445 0.497    0      1 
Chronic health issues 1,650    0.166 0.372    0      1 
Receiveing child rel. benefits 1,655    0.649 0.477    0      1 
Partner's econ status  1,631    1.842 1.381    0      3 
Unemployment benefit 1,655  82.365 348.892    0  7,745.74 
Labour Code (before/after) 1,655    0.295 0.456    0      1 

Censored from both sides 

Variable Obs. Mean Std. Deviation Min Max 

Age 494 37.927 11.862  17        62 
Education (primary) 491 0.758 0.491    0          2 
Equival. Household income 494 3,051.560 2,017.957   523.162 13,749.650 
Work Experience 494 12.119 11.259    0        39 
Male 494 0.472 0.500    0          1 
Living in a partnership 494 0.543 0.499    0          1 
Chronic health issues 489 0.180 0.385    0          1 
Receiveing child rel. benefits 494 0.559 0.497    0          1 
Partner's econ status  493 1.635 1.324    0          3 
Unemployment benefit 494 72.688 243.826    0   1,823 
Labour Code (before/after) 494 0.247 0.432    0          1 

Source: EU-SILC; authors’calculation. 


