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Abstract 
 The Republic of Slovakia experienced strong economic growth during the first decade in 
the 21st century. Nevertheless, this growth was unable to substantially decrease persistent 
unemployment in certain regions. Interestingly, changes in regional unemployment did not 
follow the model put forward under Okun’s Law – a well-documented theory relating GDP 
growth to changes in unemployment – between 2001 and 2007. This study examines the specific 
economic and social determinants which impact regional unemployment in Slovakia using a 
standard OLS regression. The model indicates that much of the variation in changes in 
unemployment arise from characteristics unique to each respective region, indicating that the 
solution to persistent unemployment lies at the regional, not the national, level. 
  
 
I would like to extend special thanks to Professor Banerjee for sharing his expertise on the 
Slovak economy and for his general guidance in the research process. 
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Introduction 
 
 Twenty years after the fall of the Berlin Wall and reintegration of Central and Eastern 
Europe, it is apparent that the predicted economic convergence has neither been rapid nor 
uniform. Subject to a diverse range of initial conditions, individual countries elected unique 
transition formulae, resulting in an uneven penetration of economic conversion across the region. 
While all transition states witnessed a declining nominal GDP during the early 1990s, their 
respective recoveries followed very dissimilar paths. A leading proponent of swift reform, 
Poland began to experienced positive GDP growth as early as 1992, while laggards like Bulgaria 
and Romania failed to return to initial levels of output during the decade. Yet while the 
differences in their respective recoveries provides an interesting study, the fact that different 
countries reacted differently to the new economic environment should come as no surprise, given 
their specific transition policies and initial conditions. 
 Perhaps a more compelling question concerns differences in economic growth and 
convergence within these transition countries, rather than between them. While different cities 
and regions within a country will invariably have their own dominant industries and initial 
conditions, they are all subject to the same government policies, enjoy intra-national free trade 
and transact using the same national currency. In addition to facilitating international economic 
convergence, leaders expected national reforms to drive domestic regional convergence as well. 
However, data suggests a regional divergence, as regions with large capital cities have observed 
strong growth and some rural regions have actually regressed.  
 One of the most curious results of economic reforms has been a persistently high 
unemployment rate. Even as Central and Eastern Europe have experienced strong GDP growth 
over the past decade – aided by membership in the EU and adoption of the Euro – they continue 
to struggle with structural unemployment. And similar to the GDP growth experience, there is a 
wide disparity between the unemployment rates – both at the national and regional level. Some 
may expect that, as EU citizens, residents of regions plagued with high unemployment should 
migrate to regions with a more favorable job market. This movement would allow the wider 
labor market to reach a rough equilibrium. Nevertheless, it is clear that this equilibrium has not 
been met in these transition countries. 
 Slovakia has proven to be no exception. Unemployment rates remain disconcertingly 
high in some regions and, while there has been an overall decline, there has been little evidence 
of convergence across the regions. Therefore, in order to further examine the determinants of 
regional unemployment, I have studied the case of the Slovak Republic from 2001 to 2009. It 
offers a typical case, with a broadening difference in regional unemployment rates despite a 
steady growth in overall GDP. 
 I will begin by offering a review of the relevant literature, before giving further 
background on the unique aspects of the Slovak case. I will then build my model while 
explaining the theoretical framework behind it. Finally, I will offer a discussion of the results 
along with conclusions for how the Slovak government can move forward in an effort to 
effectively facilitate convergence in future years. 
 
Literature Review 
 
 It should come as no surprise that these interesting developments have prompted 
numerous studies from academics aimed at finding convincing explanations for regional 
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economic divergence. In developing these studies, authors tend to take one of two approaches – 
they either perform a broad analysis of the region, comparing and contrasting the economic 
structure and policies of specific countries, or deeply delve into a specific country to explore 
inter-regional differences at the national level. Table 1 briefly illustrates some of the common 
and independent variables examined by the following authors. 
  

Table 1. Primary Focus of Literature 
Cross Country Single Country 

Job Vacancies Münich & Svejnar (2007)  

   

GDP Münich & Svejnar (2007) Banerjee & Jarmuzek (2010) 
   

Education Juradja & Terrell (2009) 
Luo (2007) 
Banerjee & Jarmuzek (2010) 
Mondschean & Oppenheimer (ND) 

   

Labor Mobility Bornhorst & Commander (2006) Mondschean & Oppenheimer (ND) 

   

Literature Review Ferragina & Pastore (2008) 

 
 In their study of the structure of unemployment in Eastern Europe vis-à-vis Western 
Europe, Münich and Svejnar (2007) recognize three leading hypotheses which claim 
 

that high unemployment is the result of a) macroeconomic policies or major external shocks, b) 
problems related to the economic structures of these countries, and c) unfinished transition from 
plan to market. 

 
Their cross-country study specifically examines trends in select components of unemployment in 
the Czech and Slovak Republics, East and West Germany, Hungary and Poland between 1991 
and 2005. The panel data set includes statistics on GDP, inflows to and outflows from 
unemployment, employment vacancies and the total number of unemployed in each country.  
 Most importantly, Münich and Svejnar compute a proxy for the tightness of the labor 
market by dividing the number of unemployed by the number of vacancies (U/V) in order to plot 
the Beveridge Curve for each country. The Beveridge Curve is a graphical representation of the 
aforementioned relationship, which can be used to determine an economy’s location in the 
business cycle. Therefore, based on the shape of the curve, the authors are able to determine if 
high unemployment levels are a result of “a) aggregate demand shocks, b) structural (mismatch) 
shocks and c) hysteresis.” Possibility c) – ‘hysteresis’ – indicates that high levels of 
unemployment have been so persistent that the natural rate of unemployment has permanently 
increased. Münich and Svejnar’s findings indicate that the labor markets of both East and West 
Germany are subject to aggregate demand shocks, while those of the Czech and Slovak 
Republics are subject to structural shocks and that the markets of Hungary and Poland are in 
hysteresis.  
 For Slovakia, their findings point to the difference in magnitude of the initial recession 
following transition when compared to the Czech Republic – the greater fall in GDP resulted in a 
higher unemployment rate. Additionally, Münich and Svejnar point to a commonality between 
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all of the countries when compared to Western Europe. While each country experienced strong 
growth in GDP over the period, unemployment rates in transition countries remained 
considerably higher than those of their western neighbors. Thus, it appeared that relationships 
between GDP growth and the unemployment rate did not hold in the transition regions like they 
did in Western Europe. Therefore, these countries must have witnessed a steady increase in labor 
productivity. Nevertheless, the authors indicate that a large degree of the differentiation in 
unemployment rates amongst the countries is a result of dissimilar initial conditions. 
 Banerjee and Jarmuzek (2010) also examined factors relating to GDP growth in their 
study of Slovakia as they provide a specific analysis of regional differences between 1996 and 
2006. While their study does not directly relate to unemployment, it is helpful in exploring the 
regional dynamics of Slovakia. Instead, their question centers on the lack of economic regional 
convergence during the period despite solid economic growth in the country as a whole. In fact, 
per capita GDP growth in the less developed regions of Slovakia has lagged that of the more 
developed regions since 2002, suggesting an absolute divergence between regions.  
 The authors find that, common to all regions, increases in labor productivity have driven 
GDP growth, with a main emphasis on increases in total factor productivity. These increases in 
labor productivity help explain why the Slovak economy has performed so well without 
significantly lowering the high rates of unemployment. However, they point to different factors 
leading to increased labor productivity depending on the region. The more developed western 
regions near Bratislava have benefited from factors concomitant to increased FDI, such as new 
technologies, while the eastern regions are still benefiting from economic restructuring from 
transition. These findings point to structural differences between the regions, providing an 
important insight missing from the other studies presented here. Additionally, Banerjee and 
Jarmuzek briefly explore the connection between human capital levels and productivity. 
However, they find no significant relationship between the two. 

As part of their study, Jurajda and Terrell (2009) also explore the employment effects of 
varying endowments of human capital. They examine a variety of factors when examining the 
labor markets of the Czech Republic, the Ukraine, Hungary and Bulgaria. Fundamentally, the 
authors focus to the plight of low skilled workers – a group that is disproportionately impacted 
by long-term unemployment. Therefore, their analysis examines the effect of education levels, 
gender, age, foreign direct investment (FDI) and industrial structure on unemployment, wages 
and migration.  
 Their findings are remarkably strong; they indicate that almost 66% of the variation in 
regional unemployment levels can be explained by regional human capital levels. Furthermore, 
they argue that regions with higher shares of FDI have lower relative unemployment rates. Most 
importantly, they interpret these findings with respect to low-skilled workers, demonstrating that 
the group shares benefits from living amongst more college educated workers, as an increase in 
high-skilled workers leads to a lower rate of unemployment for low-skilled workers. 
Additionally, their study also finds that labor mobility is more pronounced amongst the college 
educated labor force when compared with their low-skilled counterparts, an unsurprising finding. 
Altogether, these findings point to a driving force in the widening disparity of regional 
unemployment rates. 

In her evaluation of the Croatian labor market Luo (2007) targets many of the factors 
reviewed by Jurajda and Terrell (2009), focusing on the impact of age, education and gender on 
unemployment and earnings. Yet her findings are markedly different than those detailed in 
Jurajda and Terrell’s cross-country study. Although Luo finds that a worker’s education 
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endowment is significant in predicting wages, she indicates that the factor does not help explain 
why wages and employment vary at the regional level. Essentially, Luo finds that a worker’s 
individual characteristics, such as age, gender, education level and marital status, help predict a 
relative wage which is roughly constant across regions, but fails in explaining absolute 
differences across regions. 
 While the framework is insightful, Luo’s paper has a number of shortcomings. The time 
period reviewed, 2002-04, limits the study’s ability to effectively examine temporal trends. 
Furthermore, her neglect of a labor mobility variable is interesting, given the prominence given 
to it by following authors. Nevertheless, her study still offers insight into the regional 
unemployment issue, indicating that increasing education levels in struggling regions will not 
necessarily lead to a convergence in regional unemployment rates. Perhaps this finding arises 
due to the inability of her regression to explain differences across regions. 

Also focusing on the determinants of regional unemployment in a single country, 
Mondschean and Oppenheimer (ND) provide an excellent addition to the literature with their 
study of Poland. They begin by breaking unemployment into its long-term and short-term 
components – a key distinction to which both Münich and Svejnar (2007) and Jurajda and Terrell 
(2009) alluded. More importantly, Mondschean and Oppenheimer have built a comprehensive 
data set of independent variables, which allow them to study the impact of productivity, wages, 
government policy, infrastructure, migration, education, age, gender and location on regional 
long-term and short-term unemployment (LTU and STU). In their model, they predicted the 
actual employment rate – not the change in the unemployment rate – using their independent 
variables. Finally, the study offers another improvement by using recent data; it reviews the 
period between 2001 and 2007.  
 Indeed, the authors were rewarded for their thoroughness. They found that while regional 
unemployment rates across Poland were diverse during the period, both long-term and short-term 
unemployment rates saw an even greater variance. Furthermore, the determinants of the two 
types of unemployment were found to be unique. For example, they find that workers with lower 
levels of education tend to be subject to LTU at greater rates, while they are less likely to be 
unemployed for a short amount of time. However, their argument about labor mobility is less 
convincing, as they find that an increase in the length of railroads has a negative influence on 
LTU whereas an increase in the length of roads is correlated with an increase in LTU but a 
decrease in STU. Interestingly, the authors find that migration rates are not significant 
determinants in either LTU or STU, noting their confliction with Bornhorst and Commander 
(2006). 

In a study that covers a similar cross-country region as Münich and Svejnar (2007) 
(Bulgaria, Poland, the Czech Republic, Romania, Hungary and Russia) Bornhorst and 
Commander (2006) take a slightly different approach in their study of persistent and rising 
unemployment rates. They begin by offering a descriptive analysis of regional unemployment in 
each country, noting that between 1991 and 2001 the relative ranking of regional unemployment 
rates within countries remained remarkably constant – essentially, if Region A was plagued with 
a higher rate of unemployment than Region B in 1991, it most likely retained a higher level in 
2001. 
 As the authors move through their analysis, they specifically reference net migration – 
measured as immigration less emigration – rates and their influence on regional unemployment 
rates. While a univariate regression analysis indicates that regions with a higher net migration 
rate experience a lower relative unemployment rate, the trend is disheartening. Between 1991 
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and 2001, net migration rates either declined (significantly in Hungary) or remained stagnant. 
Whatever the cause of the decline in migration, this finding is similar to that promoted by 
Ferragina and Pastore (2008) (see below). Despite finding signs of growing wage flexibility, the 
authors indicate that a significant reduction in structural unemployment is unlikely until policies 
that further encourage labor mobility are put in place. 

Finally, Ferragina and Pastore (2008) provide an extensive literature review in an attempt 
to explain the evolution of regional unemployment in transition countries since the early 1990s. 
Describing a number of determinants, they essentially settle on specific factors in each of the two 
driving forces of regional unemployment: demand side forces and supply side forces. They 
highlight the most significant findings and present them in a convincing manner. 
 Initially after transition, Ferragina and Pastore present evidence for demand side factors 
playing influential role in high unemployment rate, referencing Blanchard et al. (1994) as an 
authoritative article which 
 

argued that unemployment in transition countries may be due to two main factors: (a) an 
increasing share of long-term unemployment generating low outflow from unemployment into 
jobs; (b) or a persistently high inflow from employment to unemployment (Ferragina and Pastore 
2008). 

 
However, they find evidence for a shift toward supply forces as the transition countries entered 
the new millennium and further integrated into the EU. A core component of supply side factors, 
they cite the prevalence of a low rate of labor mobility, while they recognize its dependence on 
factors such as regional housing markets and tight capital markets.  

Ferregina and Pastore’s conclusion for the early period is similar to that reached by 
Münich and Svejnar (2007), but it moves in a new direction for the current period as they 
become less concerned with the role played by labor turnover. While interesting, their article 
merely offers a theoretical framework for analyzing existing articles with empirical evidence. 
Therefore, its use is in recommending that current studies examine supply side forces impacting 
the labor market.  
 Altogether, the analyses of both Bornhorst and Commander (2006) and Jurajda and 
Terrell (2009) offer a solid presentation of factors influencing regional unemployment in Central 
and Eastern Europe. However, neither study offers a comprehensive analysis as both convey 
convincing arguments after examining different factors. Furthermore, both studies fail to 
adequately account for differing political and economic factors in each analyzed country. Some 
authors, notably Luo (2007) and Mondschean and Oppenheimer (forthcoming), avoid this 
complication by limiting their study to a thorough analysis of a specific country.  
 
Regional Unemployment in Slovakia 
 
 Between 2001 and 2007 all eight regions of Slovakia experienced a decline in the 
absolute unemployment rate. However, the rate of decline was not consistent across regions 
(Table 2). In both 2001 and 2007, regions fit roughly into one of three groups: those 
experiencing a relatively high, moderate or low rate of unemployment, with clear boundaries 
between the groups. While these groups followed similar trends, the region of Nitra was 
exceptional, as it transitioned from a region of relatively high unemployment (23.12% in 2001) 
to a region of moderate unemployment (7.10% in 2007). Overall, the Slovak regions experienced 
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a relative divergence in their rates of unemployment between 2001 and 2007, demonstrated by 
an increasing coefficient of variation as time passed. 
  

Table 2. Unemployment Rate by Region1 

2001 2002 2003 2004 2005 2006 2007 Overall Δ

Bratislava 5.79 5.18 3.97 3.39 2.60 2.29 1.98 -3.81

Trnava 15.51 12.99 11.05 8.83 7.15 5.22 4.30 -11.21

Trencín 12.70 10.91 9.87 8.09 6.80 5.19 4.50 -8.20

Nitra 23.12 21.51 19.07 14.80 11.39 9.09 7.10 -16.02

Žilina 16.38 14.74 13.23 11.12 9.33 7.03 5.55 -10.83

Banská Bystrica 23.59 23.77 22.75 19.50 18.32 16.12 14.10 -9.49

Prešov 23.96 23.00 19.57 17.50 15.77 13.68 12.05 -11.91

Košice 25.55 24.26 22.16 18.89 17.50 15.18 13.02 -12.53

Slovakia 18.33 17.05 15.21 12.77 11.11 9.23 7.83 -10.50

Coefficient of Variation2 0.38 0.42 0.44 0.46 0.51 0.56 0.59 0.34

 
 This overall decline in regional unemployment rates was accompanied by strong real 
GDP growth (Table 3). This general relationship – the inverse correlation between the change in 
the unemployment rate and real GDP growth – is predicted by Okun’s law (Okun 1962, Knotek 
2007). Interestingly, the variability in real GDP growth across regions is less pronounced than 
the corresponding decline in the unemployment (as evidenced by the lower average coefficient 
of variation).  

Table 3. Real GDP Growth Rate by Region 

2001 2002 2003 2004 2005 2006 2007 Average Δ

Bratislava 10.52 11.49 9.67 6.57 -5.00 15.01 11.14 8.48

Trnava 10.84 11.38 9.80 11.61 17.55 6.95 13.47 11.66

Trencín 12.56 5.82 8.59 10.25 4.41 11.51 8.46 8.80

Nitra 6.52 8.42 13.10 13.28 9.57 7.87 9.02 9.68

Žilina 9.30 10.27 8.03 9.69 7.21 3.84 11.46 8.54

Banská Bystrica 8.74 5.67 11.04 11.86 4.01 18.29 10.54 10.02

Prešov 5.94 6.36 15.03 12.43 11.78 25.78 11.03 12.62

Košice 10.17 7.35 7.97 12.50 11.00 9.78 15.53 10.61

Slovakia 9.32 8.34 10.40 11.02 7.57 12.38 11.33 10.05

Coefficient of Variation 0.24 0.29 0.24 0.20 0.89 0.57 0.20 0.15

 
This discrepancy suggests that the theory behind Okun’s law cannot fully describe the decline in 
regional unemployment rates – other factors may have been at work. Therefore, testing Okun’s 
law with a standard univariate regression for each region appears prudent. The regression will be 
modeled on the following equation: 
 
Change in Unemployment Rate(rgn) = β0 + β1*Real GDP growth per capita(rgn) + u        (1)  

                                                            
1 Source: Statistical Office of Slovakia and Author’s calculations. 
2 The coefficient of variation is the standard deviation divided by the average. 
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Since there are eight regions, this model will yield eight unique regressions. In order for Okun’s 
law to be supported, the coefficient on real GDP growth should be both negative and significant. 

Interestingly, seven of the eight regressions indicate no such correlation (see Table 4 and 
Figure 1); while the regression for Nitra only explains 4.5% of the variation in the change in the 
unemployment rate over the time period. Therefore, Okun’s law does not apparently hold in 
Slovakia between 2001 and 2007.   

 
Table 4. Univariate Regression Statistics – Regression (1) 

   Banská Bystrica† Bratislava Košice† Nitra Prešov† Trencín Trnava Žilina†

Real GDP Growth 0.0073 0.0407 -0.0100 -0.7515** 0.1171 0.0307 -0.0090 0.0170
Constant -1.1464 -0.8718 -1.7472 2.2320 -2.0051 -1.6774 -1.6506 -1.9629
R2 0.0008 0.0781 0.0007 0.0450 0.0450 0.0751 0.0103 0.0409
F Statistic 0.01 0.63 0.01 0.24 0.79 0.51 0.07 0.25

Note: The 10%, 5% and 1% levels of significance are noted by *, ** and ***, respectively. † connotes an Eastern Region. 

 
Methodology 
 Based on these initial results, it is the intent of this study to offer an explanation of how 
this divergence in regional unemployment rates came about. Unlike some previous studies, 
which examined differences in cross country unemployment rates, the work here is restricted to 
an intra-national study. This limitation will allow for a constant national political structure across 
regions, negating the need to review domestic policy decisions and their implementation. Rather, 
this study will focus primarily on economic and social statistics, studying their variation at the 
regional level. 

To begin, I will broaden the initial regression (1) to incorporate all regions 
simultaneously:  
 
Change in Unemployment Rate = β0 + β1*Real GDP growth per capita + u          (2)  
 
This regression should be more robust than the original eight, simply due to the fact that there are 
many more observations. This revision should eliminate some of the risk associated with the 
original regression by substantially increasing the sample size. Once again, Okun’s Law predicts 
that there is an inverse relationship between the change in the unemployment rate and real GDP 
growth. Yet the initial findings suggested that Okun’s Law is not holding. Therefore, the 
anticipated sign of the coefficient in (2) is ambiguous.   

Based on the framework presented by Banerjee and Jarmuzek (2010), I will then 
incorporate the change in unit labor costs (ULC) into my model: 
 
Change in Unemployment Rate = β0 + β1*Real GDP growth per capitai + β2*ULC        (3) 
 
Unit labor costs – the cost of producing one unit of output per unit of time – provide insight into 
the competitiveness of a region. One would expect a direct relationship between changes in unit 
labor costs and changes in unemployment: as labor becomes more expensive, the unemployment 
rate should rise. Therefore, in periods of high productivity growth and stagnant wage growth, the 
empirical data may not behave as predicted by Okun’s law. Firms will be able to produce a larger 
quantity of goods without having to hire new employees or proportionally increase the pay of  
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Figure 1. Evidence against Okun’s Law at the Regional Level – Regression (1) 
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existing employees. Controlling for unit labor costs should mitigate this problem. Returning to 
the theoretical framework of Okun’s Law, the coefficient for real GDP growth should remain 
negative, as in equations (1) and (2). 

Additionally, expanding the model to include changes in foreign direct investment should 
further improve the equation: 

 
ΔUR = β0 + β1*Real GDP growth per capita + β2*Change in ULC + β3*Change in FDI+ u    (4) 
 
Indeed, Banerjee and Jarmuzek (2010) indicate the importance of this variable in their study. An 
increase in FDI should directly lead to a lower unemployment rate. Most FDI comes in the form 
of large scale projects, such as building a new factory – endeavors which employ hundreds or 
thousands of workers.  
  Both Mondschean and Oppenheimer (ND) and Banerjee and Jarmuzek (2010) control for 
regional transportation networks – a factor which not only illustrates the mobility of the labor 
force, but also indicates the presence of a necessary infrastructure for a robust economy. The 
length of roads3 should therefore have a negative impact on the unemployment rate. 
Furthermore, Mondschean and Oppenheimer (ND) and Bornhorst and Commander (2006) both 
control for net regional migration. Regions with lower unemployment rates should attract 
workers from less developed regions, increasing the unemployment rate. Nevertheless, I would 
also expect migration to be higher in more prosperous years, as workers feel more comfortable 
seeking new forms of employment. Therefore, I expect this variable to be negatively (slightly) 
associated with the unemployment rate. This leads to: 
 
ΔUR = β0 + β1*Real GDP g.p.c.+ β2*ΔULC + β3*ΔFDI + β4*roads + β5*net migration + u     (5) 
  
Adding these two variables to equation (4) should make for a more compelling explanation of 
regional unemployment patterns. 
 Next, I will re-simplify the model by adding select social statistics and removing 
infrastructure figures. Both Mondschean and Oppenheimer (ND) and Jurajda and Terrell (2009) 
include educational statistics as they look for a relationship between human capital levels and the 
unemployment rate. Therefore, the redrawn model is represented by the following equation,  
 
 ΔUR = β0 + β1*Real GDP g. p. capitaj + β2*ΔULCj + β3*ΔFDIj + uj                  (6)  
 
in which human capital shares (j) are controlled. I would expect that an increase in the share of 
educated workers would be associated with a decline in the unemployment rate. Equation (7) 
reincorporates the infrastructure statistics into the model. 

Additionally, both studies include variables for sectorial employment, indicating that the 
type of employment should have a material impact on a region’s overall unemployment rate. 
Therefore, my comprehensive model controls for sectorial unemployment (8). Equation (9) 
includes dummies for the various regions and (10) similarly builds on (8) by incorporating 
dummies for each year in the study. My final model, 
 
ΔUR = β0 + β1*R.GDP g.p.c.ijkl+ β2*ΔULCijkl + β3*ΔFDIijkl + β4*rdsijkl + β5*n.m.ijkl + uijkl      (11) 
 
                                                            
3 Measured by the length of roads per square kilometer. 
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in which region (i), human capital (j), sectorial employment (k) and year (l) are controlled, is 
inclusive of all variables and should yield the most interesting results. 
 
Results 
 

Table 5 provides a detailed report of the results from the six regression equations. The 
first two regressions contain 56 observations, covering the years 2001 – 2007, while regressions 
(3) – (11) terminate in 2006 with 48 observations each. The regional dummies are relative to the 
eastern region of Žilina. Furthermore, the variables for human capital and sectorial employment 
closely resemble dummy variables. Therefore, the human capital figures are relative to the share 
of workers with only a basic education, while sectorial employment shares are relative to the 
share of workers employed by the government. 
 Each regression underwent the Breusch-Pagan test for heteroskedasticity. In roughly half 
of the regressions I was unable to reject the null hypothesis that the data was heteroskedastic. 
Therefore, these regressions, which are noted in Table 5, were run using robust standard errors in 
an effort to control for homoscedasticity. 
 Regression (2) yields a result very similar to those found in (1). Although the predicted 
relationship is negative, the coefficient is not significant at any generally accepted level and the 
overall regression explains 0% of the variation of changes in unemployment rates. Given the 
larger sample size, it is clear that unemployment in Slovakia between 2001 and 2007 did not 
move as predicted by Okun’s Law. Nevertheless, based on (1), this finding is not surprising; 
indeed, it lends support to including additional independent variables in future regressions. 
 Likewise, regressions (3), (4) and (5) reveal no significant relationships. This finding is 
nevertheless significant, as it indicates that the typical, headline, statistics are inadequate at 
explaining the variation in changes in the unemployment rate. This seems to suggest, therefore, 
that the variation in changes in the unemployment rate could be dependent on specific regional 
factors. 
 Both regressions (6) and (7) demonstrate that changes in unit labor costs are significant at 
the 10% level. Interestingly, the coefficient indicates a negative relationship between changes in 
the unemployment rate and changes in unit labor costs. This finding runs counter to the 
anticipated result, suggesting that an increase in unit labor costs of 1% (i.e. a hire wage per unit 
of output) leads to a 0.08 percentage point decline in change in the unemployment rate.  

One potential explanation for this result may be found in the human capital data. Between 
2001 and 2006, each region saw a relative decline in the share of its population with basic or low 
secondary educations and a relative increase in those with university and secondary school 
degrees. Therefore, it is possible the labor force was in the middle of a transformation from 
performing low-skilled to high-skilled work during the period of the study. A shift in the nature 
of work by the labor force would initially manifest itself in higher wages (in order to encourage 
the transformation), while productivity would lag behind for a period of time before catching up. 
Therefore, it would be prudent to re-examine the relationship later this decade. At the same time, 
it is important to note the coefficient corresponding to the share of the workforce with a 
university degree – represented by the variable Tert Education. Significant at the 10% level, it 
indicates that workers with university degrees experience a higher rate of unemployment 
compared to those with a basic level of unemployment – the base variable for the human capital 
dummies. Of course, this finding could also be indicative of a shifting job market. 
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Table 5. Regression Statistics 

(2)‡ (3) (4) (5) (6) ‡ (7) ‡ (8) (9) ‡ (10) (11) ‡

Real GDP Growth -0.006 -0.060 -0.061 -0.081 -0.092 0.092 0.040 0.081 0.044 0.068

Change in Unit Labor Cost -0.055 -0.054 -0.063 -0.081* -0.080* -0.018 0.002 -0.022 -0.007
Change in FDI 0.002 0.001 0.000 0.000 0.006 0.011 0.024** 0.027***

Net Migration 0.000 0.000 0.000 0.000 0.000 0.000

Roads -2.535 -0.642 -9.640 134.460 -5.370 131.523*

Low Education -0.001 -0.001 -0.004 -0.029* -0.014** -0.038**

Upper Education -0.029 -0.029 -0.006 0.227 0.081 0.294*

Tert Education 0.063* 0.060 0.042 0.199 0.089 0.331

Industry -0.201 -1.215** -0.098 -0.829
Construction -0.434 -1.542** -0.176 -0.616
Retail -0.664** -1.524** -0.371 -0.947
Financial 0.003 -1.343 -0.053 -0.779
Government -0.106 -1.006 -0.018 -0.600

Banská Bystrica† -11.849 -17.013*

Bratislava -11.767 -9.139*

Košice† -11.251 -9.989*

Nitra -19.923* -16.612*

Prešov† -10.635* -8.302
Trencín -17.406 -14.729
Trnava -28.858* -26.620*

2002 -1.799*** -1.828**

2003 -2.179*** -2.206**

2004 -3.119*** -3.668***

2005 -1.306* -2.353
2006 -2.381*** -3.383
Constant -1.460 -0.981 -1.045 0.021 -0.271 0.031 30.363 71.319 11.800 20.970
R2 0.000 0.022 0.023 0.046 0.089 0.090 0.397 0.551 0.684 0.772
F Statistic 0.05 0.50 0.35 0.41 5.21 3.88 1.72 3.50 3.48 8.94
Note: The 10%, 5% and 1% levels of statistical significance are noted by *, ** and ***, respectively. † connotes an Eastern region.‡ indicates that the 
regression employed robust standard errors to correct for heteroskedasticity.

 
Regression (8) largely reveals that changes in sectorial employment do not have a 

significant impact on changes of unemployment, with the exception of the retail sector. This 
finding for the retail sector, which has a large negative impact on changes of unemployment 
significant at the 5% level, should not be surprising. Retail shops will proliferate in periods of 
strong economic growth and low unemployment – generally periods when people have more 
money to spend. Furthermore, it is important to note that the base variable in this set of dummies 
is agricultural employment – generally a popular form of employment in regions plagued with 
persistent unemployment. 
 This trend continues in regression (9), which adds regional dummies. Two of the three 
regions that have statistically significant signs are western regions. Given that the base region is 
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in the east, the negative coefficients associated with Nitra and Trnava should come as no 
surprise. And the fact that the coefficient associated with Prešov is negative merely indicates that 
the unemployment problem is more pronounced in Žilina after controlling for the other 
independent variables. 
 The primary takeaway from regression (10) is that increases in FDI lead to an increase in 
the unemployment rate – a finding significant at the 5% level. Once again, this finding is 
counter-intuitive; one would expect that increased levels of investment – such as the 
establishment of a new factory – to have a negative impact on regional unemployment rates. One 
possible explanation for this relationship arises from the FDI statistics themselves. Measured in 
terms of U.S. dollars, there is substantial exchange rate risk for this metric. During 2005, the 
Slovak Koruna depreciated with respect to the dollar, lowering the outstanding value of dollar 
investments in Slovakia without having an impact on the projects themselves. This development 
may be responsible for distorting the data. 
 Regression (11) also indicates this counterintuitive relationship between changes in FDI 
and changes in the unemployment rate. And, as in (10), those with a lower secondary education 
level experience a lower rate of unemployment than those with a basic level. However, those 
with an upper secondary education are prone to higher levels of unemployment. The most 
important findings in (11) are the significance of the coefficients associated with the region and 
year dummies. As in (9), the significance of the regional dummies indicates that there remain 
noteworthy differences between the regions that account for the variation in changes in 
unemployment. Likewise, the coefficients on the yearly dummies indicate that unemployment 
levels have generally declined as time has passed, with a minor uptick in 2005. It is important to 
note that (11) explains 77% of the variation in the change in unemployment – an impressive 
number. 
 
Conclusion 
 
 It is evident, therefore, that a good deal of the variation in regional unemployment rates 
can be explained by region-specific characteristics. Clearly, there are significant advantages to 
living in regions like Bratislava or Nitra. However, these characteristics run deeper than sectorial 
employment shares or human capital, making it difficult to propose specific polices to mitigate 
the continuing problem. Indeed, one simple explanation may lie in cultural differences. 
Nevertheless, there are real solutions to the issue explored in this paper. Despite the surprising 
finding about changes in FDI, it seems unlikely that this trend will persist.  
 Indeed, Nitra – the only region which demonstrated support for Okun’s Law in (1) is 
home to the Nitra-Sever Industrial Park, which has attracted significant investment from Sony 
and Hyundai. Facilitating future development like this, in both Nitra and other regions, should 
have a material impact on each region’s unemployment rate. Furthermore, it is at apparent from 
this study that decreasing the share of those with a basic education relative to those who fall 
under the lower secondary classification leads to a lower change in the unemployment rate. 
Therefore, it would be prudent to increase investment in primary schools and make more of an 
effort to keep students who are at risk of dropping out early in school longer. 
 Finally, while the solution to the unemployment problem may be found at the regional 
level, the national government should be actively engaged in facilitating a solution. It must assist 
the various regions in their endeavor to combat persistent unemployment. It should provide 
support in attracting foreign investment and ensure that the transition process remain on track. 
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