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Abstract

The problem of high unemployment and expectetiudrowth repetitively
appears among major global trends, along with teepmkning of social instabil-
ity. This leads to increased inequalities and deépe polarization of wealth as
one of the top three global risks. The aim of graper is to present the results
of unemployment and wage development in Slovakiddoperiod 2000 — 2015
(at the national and regional levels). The addetueafor Slovakia results is
a comparison of the relevant indicators betweenc@#eepublic, Slovak Repub-
lic and Hungary. The authors further focus on theges development depend-
ence on the development of unemployment. Analpséseipaper are based
on data from Eurostat, OECD, the Statistical Offamed the Central Office of
Labour, Social Affairs and Family in Slovakia. Fingls (using quantile regres-
sion): increasing unemployment, wages in the distrof SR did not grow (in
the focused period), increases in wages in distrigith higher unemployment
rates were lower than in districts with a lower am@oyment rate, in the least
developed districts reduced unemployment led tinammncrease in wages than
expected.
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Introduction

The problem of high unemployment and its expetuetther growth has been
one of the major global trends along with the growt social instability. This
leads to increasing disparities and a deepenirtheofpolarization of wealth as
one of the three most significant global risRa/EF, 2017). In this respect, it
is necessary to be particularly sensitive when idensg both the pros and cons
of the starting fourth industrial revolution frorhet point of view of changes
in labour markets, mass migration and the ageirrggan population.

A real search for solutions aimed at decreasirggnpioyment and increasing
wages in a closely interconnected European econangia is not only about
competitiveness but, in the case of transformed@uies, also about the ambi-
tions and reasonableness of governments to forenalad implement individual
national policies with a need for significant sbd@cus on settling regional in-
come disparities.

1. Approach, Methodology and Sources

Examination of connections of the relationshipwestn unemployment and
wage development also at a regional level may lbewrered in the works of
both foreign and Slovak authors. E.g. Blanchflolmed Oswald (1994) con-
structed a wage curve of the dependence betweendape and the unemploy-
ment rate (regional level), and in their linear mlodf dependence of a wage
logarithm on the unemployment rate logarithm thégtesthat the regression
coefficient for the examined regions was closel Their conclusions thus did
not confirm that regions with higher unemploymeates have higher wages than
regions with lower unemployment rates. This modeknhanced by a model
made by Campbell and Orszag (1998) where it iseptesl that wages are not
automatically higher in regions with higher unenyphent rates. In their model
Albert and Meckl (2001) came to the conclusion thath area of the national
economy contributes to unemployment proportionétlysector employment,
i.e. that the unemployment rate should be relaigbe sector employment struc-
ture. Spatz (2001) believes that as a result dfajipation there are such struc-
tural changes occurring in developed countrieshiiciwthe number of well-paid
jobs in production is decreasing and newly gendrpties in services are charac-
terized by low wages. He states that disparityreaving in unemployment be-
tween highly qualified workers and low-qualified skers. The work of Posta,
Pavelka and Macakova (2015) may be considered ioaieh clarifying the
processes leading to structural unemployment inCthech Republic — they not
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only analyse but also estimate structural unempénirom the point of view
of the course of the economic cycle of the Czedmewy. Their results indicate
that in 2009 structural unemployment grew steeply went down only slightly
in the following period. It has been proven tha thain determinant of structur-
al unemployment is long-term unemployment. Witharelgto Slovak authors we
may mentionCernohorska (2006) who compared the developmentneinu
ployment in CR and SR and discovered the consitieratrse position of Slo-
vakia even before the crisis. According to Paukd2007), specific structural
problems were the main reason for a high unemploymae in Slovakia in the
1990's. NamesnyDuréek and Rochovska (2012) discovered the high depend-
ence of growing poverty on unemployment growth thé&untries.

The ambition of our contribution is to discovee tonnections and dependence
of wage development on unemployment, at both natiand regional levels, for
the Slovak Republic, Czech Republic and Hungarythim case of the above-
stated countries, examinations were carried oot ashe NUTS 2 level and the
results of analyses at the LAU 1 (district) levet @resented for Slovakia. It is
primarily expected that the level of wages in tieritt will increase as unem-
ployment drops. The problem is the overall highete rof unemployment and
long-term unemployment in some districts. Thisdsanpanied by a low wage
level. The intention is to find out how such depamck develops over time and
if it is true for all Slovak districts.

Extensive data files are used in individual aregysmost frequently repre-
senting the time period of 2000 — 2015. They ineladita from EUROSTAT,
OECD, the Statistical Office of SR and the Centdlice of Labour, Social
Affairs and Family in Slovakia.

The regression model used to describe dependénecagesw on the unem-
ployment rateu is a power modew=a W’ +&. The log-transform model is
Inw=Ina+bin u.

Using a regression analysis and based on the meshsaluesX we predict
a dependent variabM using a suitable functioh which approximates the de-
pendent variabl®& very well in a certain sense. A linear functiomften selected
for the functionh in common regression analysi®.

h(X):ﬂ0+ﬂlxl+ﬂ2X2+"'+ﬂkXk 1)

and parameterg (i = 1, 2, ...K) are called regression coefficients. In our case
k=1, B,=Ina, B =b in (1). They are estimated using the method oftleas

squares or the method of maximum likelihood. Howesech an approach pro-
vides only a partial view of the relation betweeariables. We may often be
interested also in a description of relations atouss points of the conditioned
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distribution of the variablé’. Quantile regression can answer such a question.
The L(u)=u* loss function is selected and a conditioriéfY|X ) mean value

is estimated. LeF (y) =P(Y< y) be a distribution function of a random varia-

ble Y anda be arbitrary number from the interval (0, &)= quantiley, divides
the definition range of the random varialfleto two parts:

P(Yysy)=aaP(Yzy)=1-a 2)

A quantile function is a function given by the rfarla Q(a)=F"(a)=
inf{yOR: F(y)=a}. If the loss function has the forml(u):%|u|c, it is
median regression and we are looking for an estiro&ia conditioned median
by minimizing the formulaE[ L(Y - )| X]:% E[| Y-6||X], with regard to
the & parameter. Regression coefficients will be estmaby minimizing
the Y'L(y, - x" ) =%Z‘y —xTﬂ‘ value. When a median is replaced by the

o — quantile and the loss function has the followiomgn:
L(u)=

it is a quantile regression. The loss function rhayexpressed using the follow-

au foru=0
{< ©

a-1)u foru<o

ing function
lforuJ A
a(u) :{ 0 (4)
otherwisg, by the relation
Pa(U) = (@ =1)ux o (W) +a ux,., (4 (5)

The conditionede — quantiles are estimated by minimizing the fomnul
E[ L(Y-8)| X]= E| p,(Y-6)]X ] with regard to the parameter. The estima-
tion of parameterg is obtained by minimizing

min & N
- X 6
BOR iZ:l:pa(Y. . B) (6)

using methods of linear programming (simplex mettder point method, etc.).
It is necessary to state that, since in estimatggession coefficients in quantile
regression it is an optimization problem, addinigeotvariables does not lead to
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enhancement of the model. For our calculations seslthe QUANTREG pro-
cedure of the SAS programme. As for optimizatiorthods we used the simplex
method. We use official data from Eurostat, OECEalbases, data from national
statistics at regional level and data from Cen@ffice of Labour, Social Affairs
and Family in Slovakia

2. Results and Discussion

The development of the unemployment rate in Sliayake Czech Republic
and Hungary presented in Figure 1 is a result giicantly different imple-
mentation of the economic policy even before 2000.

Figure 1

Unemployment Rate Developments in Slovakia, the Cale Republic and Hungary
(%, 2000 — 2015)
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Source Own processing with the use of data from EUROSTAT

At that time the values for Slovakia were morenthaice as high as figures
seen in the Czech Republic or Hungary. Considerdii@s in the unemploy-
ment rate may be seen in Slovakia only since 20@4tlhey were connected to
significant increases in economic growth. Undoulytethe higher unemploy-
ment rate since the start of transformation in ki was and is a result of ma-
jor interferences in the structure of the economySlovakia the economic po-
tential of most Slovak regions weakened considgrabla result of the so-called
conversion programmes, gradual comprehensive kdjoid of certain industrial
areas, formation of a new type of the labour maxdetonstruction workers
working only in small national companies and spetiinsformation of agriculture.
The GDP of Slovakia (but also of the Czech Repudtid of Hungary) was and is
increasingly more generated by daughters and geagiders of transnational



508

corporations (TNCs), the presence of which, paity in the automotive and
electrical engineering industries, and in the afe@nergy production and distri-
bution, triggered a wage growth. In their operatibe national SMEs were be-
coming dependent on foreign producers and servie@ders. In strategic pro-
duction areas (the energy sector) the state wakiglig ceding a major part of
its influence to foreign companies, even thoughats of a price regulator was
getting stronger. The financial sector has undexgmmsiderable transformation;
currently, only Slovak names of banking and finahgistitutions may be regis-
tered while there is no Slovak property portfoliageneral.

It is obvious from the figure that the affectediotrsies saw a turning point in
decreasing the unemployment at the start of tisesan 2008. The impact of the
financial and real crisis was gradually demonstratethe significant growth of
budgetary problems of a high number of EU membatest The financial crisis
turned into a debt crisis which individual courdriéed to deal with using budget
cuts. The unemployment rate started growing. In020& growth stopped and
the unemployment rate started dropping slightlyremsignificantly from 2013.
However, in Slovakia it was a considerably smadiep in unemployment com-
pared to the pre-crisis period, and in the follayviyears the values remained
proportionally higher than in the Czech Republid &ungary. It is worth noting
that Slovakia and the Czech Republic, which “madateir financial issues”
jointly until 1993, have very different values dfet examined indicator. Such
differences were significant even at the start lof/&kia’s independence. Such
nature of development results in problems relateti¢ development of long-term
unemployment in Slovakia, which is ranked amongdbentries with the high-
est rate of long-term unemployment in the EU.

Figure 2

Long-term Unemployment Rate Developments in Slova&i the Czech Republic
and Hungary (%, 2000 — 2015)
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Source Own processing with the use of data from EUROSTAT
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| the boom period the proportion of the long-temmemployed to the total
number of unemployed rose in Slovakia and we collserve extremely high
values of such an indicator (the number of the tsteosm unemployed dropped
significantly); in the Czech Republic the valuestioé affected indicator were
basically stable. However, when comparing the &dfcountries, proportions of
values at the start and at the end of the periai@ureview are more important
than the course of development of the proportiolog-term unemployment to
the long-term unemployment. The proportion of thegrterm unemployed to
the total number of unemployed was considerabdrigwith their high num-
ber in relation to the total number of inhabitantspresenting the crucial prob-
lem of a long-term failure to use a part of the hanpotential of the country
which is able to work.

Wage Development

A long wave of economic, financial and social ms&y in the EU has con-
tributed to certain wage stagnation, and in tramséal economies to their stabi-
lization at a particularly low level. In the forihming period there are high
hopes connected to the benefits of the Industrys¢dtegy, which should con-
siderably accelerate the innovation process ane iektransition to the so-called
digital economy.

Figure 3

Evolution of the Wage Growth Rates in Slovakia, th&€€zech Republic and Hungary
(%, 2000 — 2015)
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Note Constant prices in 2015, in national currency.
Source Own processing with the use of data from OECD.

The adopted Slovak Smart Industry (2016) condépt SR, 2016) counts on
the fact that human work will be transformed inteative activities and physically
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demanding routine work will be delegated to machkiaad systems. It results
from a high number of steps in this transformafiwacess that numerous new
jobs are expected to be created, mainly in the afesrvices and trade, since
new trends are expected to spread also to othas ateh as the automotive and
electrical engineering industries.

The expected implementation of an innovation pgecaf advanced produc-
tion and services requires a change in the forradoicating future generations
and also in preparing them for their lives and wérkarge portion of traditional
professions will cease to exist according to suchracept. However, there is the
guestion whether the proportion of the employed géherally rise in Slovakia
or if such transition to a digital economy will becompanied by a significant
loss in employment.

The highest wage level in all affected countriesween in the service sector
and not in the area of real goods production. Dlnest wage level was seen in
the areas of education, healthcare, social and s#mwices. The greatest wage
differences between the above-stated sectors veme im Slovakia. A certain
common nature in the lines of development of remy@s was seen only in 2010.
While after 2010 real wages in the Czech Repubbcenstagnating and in the
areas of education, healthcare, social and otheices they were even going
down, the wage levels in Slovakia and Hungary vahightly increasing. After
2010 the level of real wages was higher in Slovakan in Hungary. With re-
gard to similar development trends but differengevéevels in compared coun-
tries as well as to significant differences in eoyphent rate development, im-
plementation of the Industry 4.0 strategy is expegdb have different stages.
Daughters and granddaughters of TNCs operating inolovakia and in the
Czech Republic and Hungary are supposed to bertfesned about the particu-
lar form and time of the start of implementationtbé Industry 4.0 strategy.
Then it is again also a question of preparatioastain investment incentives
where competition is expected among V4 countrigmnding a large amount
of investments. In this regard we cannot neglesx éhe preparedness of labour
markets for the expected major changes in relatomhe qualification and
professional structure, flexibility, potential ofrée” workers, and ageing of the
population.

Unemployment

The following figures for individual compared cdtias indicate a similar
decreasing tendency in both short-term and long-tenemployment. However,
different starting points in 2000 and at presem @bvious. Slovakia has the
worst results in both indicators.
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Figure 4

Development of Short-term and Long-term UnemploymenRate in the Slovak
Republic (%, 2000 — 2015)
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Source Own processing with the use of data from EUROSTAT

The Czech Republic has the best results in thestaifl indicators. It is obvi-
ous that the main reasons for such significanedifices between Slovakia and
the Czech Republic must be “looked for” even bef2@€0, as well as in the
guality of management processes after the criaisest in 2008. It is apparent in
all compared countries that the crisis clearly @é#d mainly the development of
long-term unemployment (the later occurrence okpeampared to short-term
unemployment and the resulting forming of curves).

Figure 5

Development of Short-term and Long-term UnemploymenRate in the Czech
Republic (%, 2000 — 2015)
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When comparing the parameters and lines of theldpment of short-term
and long-term unemployment rates only between Klavand the Czech Re-
public, and seeing such great differences, we shask what the main causes
were and why such huge differences (in long-termnysioyment) could not be
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considerably diminished during more than three guwents’ terms of office?
The reasons included also crisis conditions evengh they affected not only
Slovakia but the Czech Republic as well.

Figure 6

Development of Short-term and Long-term UnemploymenRate in the Hungary
(%, 2000 — 2015)

20,C

15,0

10,0

5,0 4 _
0,0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2012 2013 2014 2015

Unemployment rate (%)

mshort-term wlong-term
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When comparing the unemployment rate indicatothe affected countries,
we also use the NUTS 2 level where a similar deoraknt tendency was seen
towards a decrease in unemployment. It became apiptirat in the Czech Re-
public and Hungary the unemployment parameterseintdrial units are not
very different, and in the Czech Republic we casakpabout approaching pa-
rameters for territorial units over time. As searthe following image, in Slo-
vakia the parameters were considerably differemmfeach other in the initial
period of time and they are gradually approachigore significant decrease
in the unemployment rate until 2008 was typicalmtyain Eastern Slovakia with
extremely high values of the unemployment rate.

Figure 7
Development of Unemployment Rate in the SR — NUTSIgvel (%, 2000 — 2015)
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Similarly to the higher unemployment rate in East8lovakia, in Hungary
the unemployment rate at the NUTS 2 level is highéhe eastern, north-eastern
and south-eastern parts of the country borderitnya®ia, Ukraine, Romania,
Serbia and Croatia in the south (Eszak Magyaroyszéagak-Alfold, Alfold és
Eszak, Dél-Alfold, and Dél-Dunantul). A lower unelmyment rate may be seen
in regions bordering Austria and Slovenia in thestw# the country, overlapping
to the central part of the country. At the sameetithere are smaller differences
in the unemployment rate between such regions hiemeen the above-defined
regions. It is evident that there is a connectmiedrridors directed towards the
western EU countries and their centres which isngger than connections with
other regions. Such corridors are better equippéd imfrastructure, particularly
transport infrastructure, which a major part ofeastments is directed to.

Figure 8

Development of Unemployment Rate in the Hungary — NTS 2 Level
(%, 2000 — 2015)
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In the Czech Republic the “distances” between NWT$egions has de-
creased over time. The highest unemployment ragees in the north-west and
in the Moravskoslezsko regions while the lowest meeem in the Bdni
Cechy and Jihozapad regions. Also, in this casedb®ns with the lowest un-
employment rates are closely connected to corridimescted to the stronger
regions of Germany and Austria compared to regiortee north of the country
bordering Poland and weaker regions in Germany fihmer German Demo-
cratic Republic). Compared to Slovakia (NUTS 2§ tmemployment rate val-
ues in the Czech Republic are considerably lower.
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Figure 9

Development of Unemployment Rate in the Czech Replib— NUTS 2 Level
(%, 2000 — 2015)
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Analysis of the Relationship between Wage and Un@yment Developments
at a Regional Leve{regions and districts of the Slovak Republic)

When examining the dependence of wages on the plogment rate it was
found that at the regional level wages in regiomsendecreasing with a rising
unemployment rate. This is shown in the followingage for the period under
review, i.e. 2008 — 2015.

Figure 10

Trend Lines of the Average Nominal Monthly Wage Depndence from the Level of
Unemployment in the Slovak Republic at the Regiondlevel (NUTS 3) (2008 — 2015)
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The unemployment rate in a district is a basitedon for deciding if such
district will be classified as one of the least eleped districts. In accordance
with Act No. 336/2015 Coll., support should be pded in the least developed
districts (LDDs), conditions should be createddecreasing the unemployment
rate and increasing the number of jobs.

In the Banska Bystrica region LDDs currently ird#uthe districts of Lu-
¢enec, Poltar, Revlca, Rimavska Sobota aritkyw&rtis; in the PreSov region
they include the districts of KeZmarok, Sabinov,id@ik and Vranov nad
Toplou; in the KoSice region they include the distrigtskoZiava, Sobrance and
TrebiSov. The following picture shows that the aboefined districts already
had considerable problems with unemployment in 2008y were defined ac-
cording to the Act only in 2015.

Quantile regression was used to examine in ditaildependence of wages
on the unemployment rate in districts. Its regamsstoefficients estimated
changes in the particular quantile of the averaggenNogarithm caused by a unit
change in the unemployment rate logarithm. From ithwas discovered which
average wage percentiles are affected more andhvdss by the unemployment
rate, which is reflected in a change in regressiogfficients. The value of re-
gression coefficients dropped most significantly2iL5 with a rising order of
the average wage logarithm quantile. Regressiofficeats have a decreasing
trend with a rising quantile in other years as wellen though there is certain
oscillation around the trend. It means that a tisé in the unemployment rate
logarithm considerably decreased a higher averaagevogarithm, i.e. higher
average wages in the period under review respomaed sensitively to changes
in the unemployment rate. The values of regressazificients for the average
wage logarithm quantiles in the period under reveaw shown in the table
below.

The regression coefficienf, has a negative sign in each quantile in all the

reviewed years of 2009 — 2015. It means that a tirawunemployment leads to
a drop in wages. Only for 0.10 and 0.15 quantil2d9 is the regression coeffi-
cient B positive and significant, i.e. an increase in upkyment in this case

leads to a rise in wages.
Other significant regression coefficients are negative. The common linear

regression in each of the years under review glesttbws the dependence of
wages and the unemployment rate. The regressidificieats of the quantile

regression for certain quantiles in individual yeare higher in their numerical
values than the regression coefficieft of the common linear regression. In

these cases the common regression underestimaigsryalues) the impact of
a wage drop in the case of rising unemployment.
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Table 1

Regression Coefficient, for Classical Linear Regression and —Quantilies
of the log Average Wage in 2009 — 2015

2009 2010 2011 2012 2013 2014 2015

Coefficients -0.29188| -0.28380] -0.2263[L -0.24062 -0.28080 4328 -0.2646(Q
P-value <0.0001 <0.0001 <0.000L <0.0001 <0.0001 oG <0.0001

R? 0.6158 0.5979 0.4479 0.5324 0.5771 2485 0.4929
Quantile 2009 2010 2011 2012 2013 2014 2015
0.10 3.1689 —-0.2564 —-0.1816 —-0.1511 -0.1326 | -0.1504 —-0.1500
P-value <0.0001 <0.0001 0.0008 0.0003 0.0716 0.0261 0.0087
0.15 2.9070 —0.2332 —0.1562 —0.166 —0.15p8 —6.196 -0.1679
P-value 0.0042 0.0002 0.000f 0.0001 ®015 0.0018 0.0002
0.20 0.0895 —0.2416 —0.1846 —0.1931 —0.199p —0.1665 -0.1728
P-value 0.9419 <0.0001 <0.0001 <0.0001 0.0016 0.0010 <0.0001
0.25 0.0411 —0.2380 —0.2082 —0.2163 -0.2298 —-0.1818 —-0.17190

P-value 0.9549 <0.0001 <0.0001 <0.0001 <0.0001 0.0004 <0.0001
0.30 —0.0061 —-0.2404 —-0.1968 —-0.2369 —-0.2399 —-0.1988 —-0.2004
P-value 0.9433 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.35 —0.0926 -0.2817 -0.2162 —-0.2317 -0.2224 -0.2229 -0.2125
P-value 0.1397 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.40 -0.0887 —-0.2640 —0.2054 -0.23%7 —-0.2396 —0.281-0.2263
P-value 0.0361 <0.0001 <0.0001L <0.0001 <0.0001 .oca <0.0001
0.45 —-0.1034 —0.2297 -0.2174 —-0.2415 -0.2313 —8.285-0.2297
P-value 0.0214 0.0006 <0.000 <0.0001 <0.0001 0.0601 <0.0001
0.50 —0.1156 —0.2488 -0.243 —-0.2516 —0.2353 —0.241-0.2258
P-value 0.0164 <0.0001 <0.000 <0.0001 <0.0001 .oGo™ <0.0001
0.55 -0.1319 —0.2576 -0.261 -0.27§7 —0.26B7 —0.280-0.2599
P-value 0.0011 <0.0001 <0.000 <0.0001 <0.0001 .oGoM <0.0001
0.60 -0.1612 —0.2503 —-0.280 -0.2718 —-0.2760 —0.303-0.2647
P-value <0.0001 <0.0001 <0.000 <0.0001 <0.0001 oc@m <0.0001
0.65 -0.1657 -0.2709 -0.267 —-0.2605 -0.27[76 -0.299-0.2771
P-value <0.0001 <0.0001 <0.000 <0.0001 <0.0001 oOc@m <0.0001
0.70 -0.1761 -0.2789 -0.261 —-0.2685 —-0.3090 —-0.299-0.2795
P-value <0.0001 <0.0001 <0.000 <0.0001 <0.0001 oOc@m <0.0001
0.75 -0.1874 —-0.2940 -0.260 —-0.2499 -0.3293 —0.325-0.2868
P-value <0.0001 <0.0001 <0.000 <0.0001 <0.0001 oG <0.0001
0.80 —-0.1654 —-0.2920 -0.222 —-0.2269 —0.3445 —0.345-0.3100
P-value 0.0036 <0.0001 <0.000 <0.0001 <0.0001 .oGoL <0.0001
0.85 —-0.1608 —0.3020 -0.226 —0.2453 —0.3525 —8.358 -0.3323
P-value 0.0015 <0.0001 <0.000 <0.0001 <0.0001 .oGML <0.0001
0.90 -0.1891 —0.3052 —-0.243 —-0.2573 —0.3358 —0.362-0.4101
P-value 0.0174 <0.0001 <0.000 <0.0001 <0.0001 .oca <0.0001
0.95 —-0.1976 -0.2900 | -0.2012 | -0.2944 -0.3369 —0.3497 —-0.387Pp
P-value 0.3405 <0.0001 0.2147 0.0030 0.0001 <0.0001 <0.0001L

Remark: *The regression coefficieng, is significant at a significance level of at le@9h5 for almost every
quantile in all 2009 — 2015 years, except for haldes.

Source:Own calculation in SAS.
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Table 2

Regression Coefficientf, for Classical Linear Regression and — Quantilies
of the log Average Wage in 2009 — 2015

2009 2010 2011 2012 2013 2014 2015

Coefficientf 7.25012 7.27272 7.21089 7.29085 7.38597 7.42355 7.37652
P-value <0.0001 <0.000Y <0.0001 <0.0001 <0.0001 oG <0.0001
Quantile 2009 2010 2011 2012 2013 2014 2015
0.10 —3.8686 7.0590 6.9457 6.916p 6.8715 6.9581 .9788
P-value 0.0015 <0.0001| <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.15 —2.8981 7.0221 6.8982 6.9749 6.955 7.1031 7.0358
P-value 0.3604 | <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1
0.20 6.0778 7.0643 6.9937 7.0606 7.0897 7.0469 7.0642
P-value 0.1235 | <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1
0.25 6.2387 7.0614 7.0692 7.1376 7.1881 7.0952 7.0889

P-value 0.0078 | <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1
0.30 6.6688 7.0731 7.0465 7.2128 7.223] 7.1488 7.1597
P-value <0.0001 | <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1
0.35 6.6688 7.1962 7.1180 7.2120 7.1874 7.2321 7.2115
P-value <0.0001 | <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1
0.40 6.6688 7.1764 7.1015 7.2226 7.2423 7.2659 7.2542
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1 oc@m <0.0001
0.45 6.7219 7.1210 7.1573 7.2707 7.2315 7.2802 7.2674
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1 O0GIL <0.0001
0.50 6.7595 7.1875 7.2467 7.3100 7.2564 7.3048 7.2664
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.55 6.8221 7.2245 7.3121 7.4029 7.3509 7.2835 7.370(
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
0.60 6.9161 7.2196 7.3928 7.3940 7.3971 7.5087| 7.4046
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000]
0.65 6.9403 7.2923 7.3733 7.3910 7.4028 7.4996| 7.4401
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000]
0.70 6.9777 7.3227 7.3638§ 7.4081 7.5106 7.5010 7.4534
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.000]
0.75 7.0250 7.3843| 7.3658 7.3840 7.5808 7.6040 7.4994
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1 O0GIL <0.0001
0.80 6.9868 7.3915 7.3064 7.348f 7.6414 7.6747 7.5746
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1 O0GIL <0.0001
0.85 7.0049 7.4374| 7.3341 7.4326 7.6828 7.7301 7.6415
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1 O0GIL <0.0001
0.90 7.1006 7.4747| 7.4061 7.4947 7.6561 7.7779 7.8858
P-value <0.0001 <0.0001 <0.0001 <0.0001 <0.00p1 oc@m <0.0001
0.95 7.1596 7.4862 7.3629 7.6288 7.7201 7.7888 7.8729
P-value <0.0001 | <0.0001 <0.0001 | <0.0001 <0.0001 <0.0001 <0.000]

Remark: *The regression coefficieng, is significant at a significance level of at le@dd5 for almost every
quantile in all 2009 — 2015 years, except for lzldes.

Source:Own calculation in SAS.
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Using common regression we were also looking étations of overestimat-
ing or underestimating the amounts of wage incedspending on unemploy-
ment in relation to the least developed distrintshie Slovak Republic (LDDs).
It was found that a drop in the unemployment raisught smaller increases
in wages in all LDDs than expected. This concehesdistricts of the Banska
Bystrica, PreSov and KoSice regions detailed atfpReout of 79 districts).

Table 3

Quantities in which Classical Regression Underestiates the Impact of Wage Decline
in Case of Increase in Unemployment Rate

2009 2010 2011 2012 2013 2014 2015
Quantile
0.45 X X X —0.241500 X X X
0.50 X X —0.243500{ —0.251600 X X X
0.55 X X —-0.261100{ -0.27870D X X X
0.60 X X —0.280900| —0.271800 X —0.303900 -0.264700
0.65 X X —0.267700| —0.260500 X —0.299400 -0.277100
0.70 X X —0.261200| —0.265500 —0.309000 —0.299200 .279%00
0.75 X —0.294000 -0.260300 —0.249900 -0.329800 250 | -0.286800
0.80 X —0.292000 X X —0.344500 -0.345900 —0.310000
0.85 X —0.302000 X —0.24530p —0.352500 —0.358800 .332300
0.90 X —0.305200 —0.24330p —-0.257300 —0.335800 620 | —0.410100
0.95 X —0.290000 X —0.294400 —-0.336900 —0.349700 .387®00

Source:Own calculation in SAS.

If we want to find out, hypothetically, into whiaglegions it is purposeful to
put money, be it in the form of investments oreliéint kinds of support, which
should lead to a rise in wages and to lower uneynpémt and thus contribute
to a growth in economic performance of the regimough an increase in the
incomes of households and businesses, it is apptefo consider using also
the so-called order of regression coefficients whkocating resources. This is
a methodology which is based on using the alreadyieed regression coeffi-
cients of the dependence of wages and the unempldyrate at a district level
for a certain period under review. In our casesibased on allocating the se-
guence number 1 to the highest value of the reigresefficient (since it is
a negative value, the smallest one in numericatdrThen the lowest value of
the regression coefficient will have the sequenamlyer 18. We repeated such
procedure for every year under review and we madewverage from the ac-
quired orders. Based on the results for the pariater review, i.e. 2010 — 2015,
we may speak about the existence of regularity whigher average wages
(their logarithm) responded more sensitively tonéit athange in unemployment
(its logarithm). We already know that average wageslower when the unem-
ployment rate is high. The same drop in the uneympémt rate — in the case of
a high unemployment rate (low wages) — leads tmet increase in wages than
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in the case of regions with a low unemployment (higher wages). This means
that the unemployment rate decreases in such aendmat disparities between
regions may keep increasing. If we e.g. put thewarhof funds P1 into district A
with a high average wage (0.9 quantile) in ordedd¢orease the unemployment
rate with the logarithm = 0.5 and the amount ofdufP2 into district B with
a low average wage (0.1 quantile) when we achiegesame drop in the unem-
ployment rate with the logarithm = 0.5, there idifferent wage increase which
will be higher in district A than in district B. T may increase the disparity
between the districts.

Conclusions

In spite of great achievements at the macroecantewel, Slovakia remains
affected by high unemployment rates, particulaig tong-term one, present
mainly in the districts of the Bansk& Bystrica, $ore and KoSice regions. We
believe that it is important to focus on furthecasing the unemployment rate,
particularly the long-term one, which will stop tHeepening of disparities be-
tween Slovak regions and decrease the values omagoverty and depriva-
tion. The need for further increases in the wagelles related not only to ensur-
ing an increase in the final consumption of houtdhdérom a short-term and
medium-term perspective. Generating a higher wagel kreates room for satu-
rating old-age pensions in the following periodcsirthe number of pensioners
will considerably increase in the forthcoming pdriwVith regard to the issue we
dealt with, the adoption of the LDD Support Activapen another road for deal-
ing with unemployment issues in Slovak regions Withg-term problems. From
the point of view of generating and maintaining rjels, particular implemen-
tation of action plans in districts should turn tetter than the results of an ac-
tive labour market policy with its requalificatigmogrammes.

In relation to the challenges we are facing assalt of the starting 4th Indus-
trial Revolution, it is necessary to sensitivelynsioler both its pros and cons in
connection to shaping the labour market where tatign of a large portion of
traditional professions is expected, and the denfiantigher qualifications and
new forms of work is increasing. Therefore, it igraat challenge for Slovakia to
assume a responsible approach to introducing nudjanges in the education
system at a regional level as well. The effort tmerate new jobs should not
reflect only the level of implementation of the sty 4.0 strategy, which most
concerns the automotive and electrical engineendgstries, services and trade,
but it should also strive to considerably boost éisenomic potential of rural
areas. However, if we manage to continue supportgipnal development at
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the level of real allocation of high amounts ofestments in districts with low
unemployment rates and no sustainable new jobpegtammes are prepared,
then we will discover — when examining the relagidretween unemployment
and wage developments — that wages are not rigindgsiricts where the unem-
ployment rate is increasing. Purposeful allocatiérinancial sources to LDDs
which require legally stipulated support shouldbabe efficient but the overall
framework of ensuring growth in the economic perfance of all regions
should not be neglected (by letting income disjeariin the regions and between
regions rise). The methodologies prepared and lnged have contributed to the
finding that, in the period under review, i.e. 204@015, the same drop in the
unemployment rate leads to a lower increase in svagelistricts with high un-
employment rates (low wages) than in regions witlv unemployment rates
(higher wages). When deciding on the allocatiorirtdincial resources to dis-
tricts, it is appropriate to consider such findirgigsce a drop in the unemploy-
ment rate may lead to an increase in disparitiéad®n regions in the subse-
quent time period.

The development of unemployment and wages repiesasic determinants
in the area of examining income polarization. Waned therefore only speak
about a positive development of the average wadmgchwhides a deepening
income polarization. Household consumption is gsiot in relation to a growth
in incomes but rather in relation to a rise in tluenber and the amount of debts
of the population. Such trends represent risk agraént lines in the future in
spite of a positive drop in unemployment in the @e&epublic, Slovakia, as
well as Hungary.
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