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Abstract

Research background: The labour market situation is considered to berntost widely
discussed part of economic development. Howeveshauld be noted that the unemploy-
ment situation of young people (aged 15-24 year$)adland in general terms seems to be
problematic. Overall, the unemployment rate amomigng people in Poland is significantly
higher than the overall unemployment rate in the Bllbreover, the situation varies greatly
across the regions.

Purpose of the article: Using multivariate techniques as a theoretical &ark, the main
goal of the paper is to identify groups of Polisgions that share similar patterns regarding
unemployment among young people. To reach this, §iostl a set of labour market indica-
tors were selected. Next, the authors comparethtimr market situation of young people
between the Polish regions in 2005 and in 2014alkinthe conclusions regarding the
conducted analysis are explored.

Methods: The initial calculation is based on the concepthef taxonomic measure devel-
oped by Hellwig. The final method used to creatsidrs of objects (across 16 voivodeships
of Poland) is cluster analysis. A segmentatiorheftoivodeships is observed for the years
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2005 and 2014, based on selected indicators tondiete the labour market situation. The
data was gathered from the databases of the CStatstical Office of Poland and Euro-
stat.

Findings & Value added: Through the exploration of the advantages of maittate meth-
ods, the nature of youth unemployment is reveafeanore detail. Indeed, dendrogram
analysis divided the voivodeships into five groupkjch are characterized by similar fea-
tures associated with the labour market. It wasdoilnat the groups which emerged in 2005
have a different composition of regions than in2ahis difference seems to be connected
with the economic crisis.

I ntroduction

The unemployment rate is an economic indicator téfgrs to the portion
of people who are actively looking for a job ané anable to find work.
The unemployment rate is calculated as the pergertfiunemployed peo-
ple in the labour force, while the labour forcehe total number of people
employed and unemployed. The term “young peoplalefined as those
aged 15-24 years. The youth unemployment ratialisuated as the ratio
of youth unemployment to the adult unemploymenrg.raiouth unemploy-
ment is often estimated separately because theheetehistorically been
higher than that for older age groups. In the Eomezarea unemployment
among young people (under 25 years) was reportduk tapproximately
18.6% in December 2016, which is a figure that &haause concern.
While Germany has the unemployment rate of aro@ndtBe rate in coun-
tries like Greece, Spain and lItaly, is over 40%.rédwver, this phenome-
non, which has recently attracted increasing atienhas negatively influ-
enced countries’ labour markets at the time of enoa crisis. In fact,
there is a wide range of both theoretical and engdititerature devoted to
the connections between the global economic ceasid labour markets
(e.g. Rose & Spiegel, 2011, pp. 309-324; Madiaebsl, 2014, pp. 34—
49; Boeri & Jimeno, 2016, pp. 32—-46). However,rdither narrow range of
literature regarding youth unemployment has focusedhe dispersion of
unemployment across Poland’s regions during recessi

In this context, the main aim of this paper ishow the local diversity
of the situation on the labour market among theragéships of Poland in
2005 (before the economic crisis) and 2014 (unideetfects of the crisis).
After 2014, by contrast, the economic developmess wiuch more diver-
gent across Poland, making it much more difficalfdcus on a clear pic-
ture of labour market reactions to the initial irapaf the Great Recession.
The specified period corresponds to the econonistsciwvhich resulted in
a slowdown of economic growth in Poland. In ortteicontribute to the
achievement of this goal, our ambition is to detketpresence of homoge-
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neity among different regions based on a multivaristatistical method,
namely cluster analysis and Hellwig’'s method. Ta thest of our

knowledge, a unified framework that jointly conskléhese two methods is
absent from the literature produced to date, andidcprovide useful indi-

cators for researchers and policy makers. Categjariz will be performed

using data provided by the Central Statistical €ffof Poland and Euro-
stat.

The paper consists of five main sections. Sectifocses on literature
data and methodology. In Section 3, the main fabtsut the specific un-
employment situation in Poland are presented, payarticular attention to
youth unemployment. The results of the analysispaesented and com-
mented on in Section 4. The main conclusions asgmted in Section 5.

Resear ch methodology

The multidimensional nature of the labour markaiagion entails the use
of synthetic indicators to measure its activitydevi here are several taxo-
nomic analyses of development concerning the aisabfshe labour mar-
ket available and the most commonly used onessaf@laws:

— Hellwig's measure (Jurkowska, 2014, pp. 49—73Kitwicz-Nawrocka

& Zeug-ebro, 2015, pp. 145-161);

— Ward’s cluster analysis (Carlssehal, 1993; Drutarovskat al., 2016,

p. 30);

- k-means method (Nadiya, 2008, pp. 28-44; Rollraklesvska, 2016,

pp. 80-92);

- Factor analyses (Henkens & Schippers, 2005, pp-4123; Cardenast

al., 2015);

- Perkal’s index (Stanny, 2010, pp. 103-111);
- Quantitative and qualitative research (Saskp-Sokot, 2018, pp. 159—

173).

In this paper, however, we limited our discussioniellwig’s measure
and Ward'’s cluster analysis, because these ardywiged data mining
methods in the field of economics.

Cluster analysis is one of multidimensional meththdd allows obser-
vations to be classified into groups. Cluster asialyechniques include
several different algorithms, which can be broatilyided into two meth-
ods: hierarchical and non-hierarchical. Dendrogramesoften used to aid
visualization in the form of a tree showing thekéiges between observa-
tions. In order to group the voivodeships into tdus, a hierarchical
Ward’s algorithm based on a squared Euclideanrdisthas been chosen.
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This method is the most highly recommended one tduthe efficiency
criterion of presenting the actual data structgese (M&erinskiere & Ale-
knaviiate, 2017, pp. 573-592; Traparki et al. 2016)

Next, in the current research, the concept of taromic measure pro-
posed by Zdzistaw Hellwig (Hellwig, 1968, pp. 30263 is used. This is
a commonly applied method in spatial economic mesethat allows the
researcher to produce a synthetic measyr@hdch takes into account the
impact of many indicators on socio-economic develept. The main ad-
vantages of Hellwig’'s method are its methodologisahplicity and the
flexibility of its application (see Balcerzak, 2Q18p. 11-27; Pietrzak &
Balcerzak, 2016).

The description of a set of objects can be predeint¢he X matrix as
follows:

X11 X120 Xim
X X ) X

Xx=|*2 Xz v Xom (1).
Xn1 Xp2 " Xpm

where:
x;; — the j-th characteristics of the i-th object and 1,2,...,n;j = 1,2, ..., m.

Next, the values of the characteristi®s are standardized according to
the formula:

Zij = —c i=1,...,n;j=1’___’m_ (2)

where:

x;; — the output value of j-th feature in the i-th eddj

z;;— the standardized value of j-th feature in thie object,
X; — the arithmetic mean of the j-th feature,

S; —the standard deviation of the j-th features.

In the next stage, with application of constanerefice, it is established
that an abstract obje&§ with coordinates#yq,zg,, -.-, Zom), Can be deter-
mined using the following equations (see Wierzbjck@18, pp. 123-139;
Balcerzak & Pietrzak, 2017, pp. 5-18; Balcerzaki&ti2ak, 2016, pp. 66—
81):
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max
(

A whenX; is a stimulant

Zoj = 3

Zij , when Xj isa destimulant

The distance from a given pattern is estimated Wi¢éhfollowing equa-
tion:

2 . .
Djo = \/Z}Zl(zji - zoj) , i=12,..,n j=12,..,m. (4)

Finally, the value of development measure is cated:

— 1 — Dio
di=1-32 )

whereD, = D, + 2S,, and D, S, are given with the following formula:

Do =07 EL Digy S = (0L Ey(Dio = D)2, i = 12.0.m. (0

The aim of this paper is to use cluster analysi ldellwig’'s synthetic
measure to create a hew perspective for discugdfiegences and similari-
ties of youth unemployment in the regions of Poland

The analysed data are obtained from the datab&sks Gentral Statis-
tical Office of Poland and Eurostat. Indicators evhdetermined the situa-
tion of young people in Poland for two differentaye — 2005 and 2014
were selected. Statistical calculations were paréar using SPSS statistical
software, version 22. Calculations using multivirieechniques are based
on information about territorial division, employmestatus and age
groups, which are as follows:

— Territorial division — Greater Poland, Kuyavian-Renamian, Lesser
Poland, £6d, Lower Silesian, Lublin, Lubusz, Masovian, OpdRad-
laskie, Pomeranian, Silesian, PodkarpacKijctokrzyskie, Warmia-
Masurian, West Pomeranian,

— Employment status — employed, unemployed,

— Age groups — 15-24 years, 25-54 years, 55-64 years.
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The starting point of the analysis were indicatatador the labour mar-
ket and wages. The selection of the variables gedban the conducted
literature review devoted to the determinants bbla market and unem-
ployment (Boeri & Jimeno, 2016, pp. 32—-4Bndrova & Vydrova, 2012,
pp. 165-172. Firstly, the character of variables (stimuladéstimulant)
and pattern object values were determined. Thialigiet of potential diag-
nostic variables includes six indicators of theisinire of unemployment by
age, education, work experience and other measfirasemployment. To
the final set of variables which are characterizgcigh spatial variability
with low correlation within the selected variabléSheba & Szopik-
Depczyiska, 2017, pp. 487-504), 6 diagnostic variableesetected (see
Table 1). All of the variables were standardizednibans of unitization
with zero minimum.Note that variables; X— X5 and X act as destimu-
lants, while the other two variables are stimulaftse stimulants are num-
bers whose bigger values indicate a higher levepaigress of a given
phenomenon, while the destimulants are diagnokaracteristics whose
smaller values signify a higher level of developt@yk, 2014, pp. 134—
145).

Statement of the problem and research tasks

The history of Polish youth unemployment in theigetbefore 2008 signif-

icantly differs from the wider picture of the EUbIBnd entered the twenty-
first century with a youth unemployment rate of asttwice the EU aver-
age: in the first quarter of 2000 it reached aln8%%. Between 2002 and
2003 it was almost 43%. After 2004, the unemployimmate began to fall

until the figure reached its lowest point at thel efi 2008, when it fell to

17%. Since then, the unemployment rate has comtitaegrow; this is

presented in Figure 1.

The main driver of Polish unemployment cross-coumnlivergence is
youth unemployment. Figure 2 plots the unemploymat® over the 2000—
2014 period for three age groups. As Figure 2tilluss, the highest level
of unemployment is experienced by young people.tlYamnemployment
rates at the national level have experienced ceredide turbulence. The
unemployment rates within other age groups are nmgte stable. Since
2006, the unemployment rate among young peopledbelined by about
10%, and it is still twice as high compared to thaf$ other groups. As
shown in Figure 2, the recession affected youthmmb@yment rates earlier
than it affected other age groups; this is indéedgroup most affected by
the economic crisis.
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Table 2 shows the changes among the investigatddr$ain 2005 and
2014, which are the main unemployment facts thfiuénced our analysis.
We observe a significant decrease in almost alsehovariables, namely
X1,X,,X,, X5, In the next section, however, we will investg#te influ-
ence of these changes across the regions in Poland.

Some of the reasons for the large number of uneragipeople under
the age of 25 are connected with the specific ¢cmmdi of the country,
namely, the differences in employment policy, thiei@tion system and
economic performance between EU Member States. wkmwéehere are
factors that contribute to high rates of youth upkryment that are present
throughout the EU. The obvious reason for the largember of unem-
ployed young people is the latest crisis, whichseaua slowdown in eco-
nomic growth and a tightening of the labour market.

Moving on to the literature that deals with the ssquences of the re-
cession, Boeri and Jimeno (2016, pp. 32—-46) havardented connections
between the financial crisis and labour market Itesédditionally, there
are also countries and regions with a high degfegnemployment rate
dispersion within the Eurozone area in this peritius increase in disper-
sion is also noticeable when we consider youth yh@yment in several
countries and it is considered to be a result ef@Gneat Recession and the
Eurozone crisis (Boeri & Jimeno, 2016, pp. 32—4)ropean labour mar-
ket reactions to the crises were also reported bgddn and Krillo (2011,
pp. 38—-102), Eamets (2013, p. 4).

The rise in youth unemployment in Poland and irgireplevels of Eu-
ropean unemployment dispersion across countriesegjions are two facts
that give us the motivation required to analyse giteation. In order to
pursue these problems, the paper proceeds to geaal@analytic frame-
work for identifying groups of Polish regions theltare similar patterns
regarding unemployment among young people.

Theresults

In order to compare the labour market situatioryming people between
the Polish regions in 2005 and in 2014, we implee@ two-step proce-
dure. Firstly, we used the concept of the taxonameasure to arrange the
items being studied in a linear manner from the beshe worst. In addi-

tion, we classified the Polish regions accordinghteir labour market per-

formance, using cluster analysis methods. Simé#aults were obtained in
both classifications for the years 2005 and 2014.
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Hellwig's method allowed us to build a syntheticasered; taking into
account cumulative impacts on the development ofoseconomic indica-
tors characterizing many different aspects of tldgelopment. The closer
the value ofd; is to 1, the better the situation was in the region the
other hand, the closer the valuedgpfis to O, the worse the situation in the
voivodeship was, according to the variables adojptéde study.

According to the results presented in Table 3,ahgra high diversity
for the different provinces with respect to the thghic measure. For
a group of provinces characterized relative to e#tbir, the best situation
on the labour market in 2014 occurred in the Lo®#gsian and Masovian
regions. The lowest synthetic measure value waairgdd for Lublin and
Swigtokrzyskie voivodeships. Both of these voivodeshifend out from
the others in terms of the values of the measunes means that in these
voivodeships we have to deal with the worst sibratvith regard to youth
participation in the labour market from the viewpoof the adopted diag-
nostic features. Positive changes in the labouketavere observed at the
Silesian voivodeship where the dynamic of the ckamgached the highest
level (from 8th position to 5th). It may be stateith certainty that the situ-
ation in the labour market has worsened in the ©polvodeship (falling
from 5th to 8th position). Also, a decrease by position was observed
for the Masovian, Greater Poland and Lublin voivaldps. The process of
arranging the regions showed that seven of therméPanian, West Pom-
eranian, Lubusz, L&] Warmian-Masurian, Podlaskie and Lesser Poland)
occupied the same position with regard to the valug;. For most voi-
vodeships, the synthetic measure was above average.

In order to create groups of voivodeships whichsanglar in terms of
the structure of the labour market, a hierarchitaster analysis has been
used. The composition of clusters in the year 2@®Shown in Table 4,
while the data concerning the year 2014 are praviderable 5. A detailed
description of the clusters in 2005 and 2014 isgméd in Table 6 and
Table 7. A dendrogram analysis for 2005 is showRigure 3, while the
2014 analysis is shown in Figure 4. The territodiakribution of the clus-
ters produced by the analysis is presented in Eigur

Cluster 1 (2005} Loz, Greater Poland, Kuyavian-Pomeranian, Lubusz
This cluster is characterized by the lowest lealremployed persons

without internship, and the lowest percentage ahoployed persons with
higher education.
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Cluster 2 (2005)— Lower Silesian, Silesian, Pomeranian, Lesser Ralan
Masovian

This cluster is characterized by high levels ofmpyment among the
highly educated, although there are a lot of vaesnwhich are being regu-
larly taken and the average salary in this clustehe highest. Since the
cluster includes five of the 16 voivodeships, tlieadion regarding unem-
ployment among people with higher education anacl bf jobs for them
was important for Poland.

Cluster 3 (2005)}— Opole, West Pomeranian, Lublin

The lowest indicator of unemployment among youngpbeis a charac-
teristic of this group. The rate of unemploymenbam people with higher
education is almost twice as low as it is for cbus2, but it stands at the
highest level compared to clusters 1, 4, 5.

Cluster 4 (2005)— Podkarpackie, Warmian-Masurian, Podlaskie

Being the cluster which is characterized by thehbgy rate of unem-
ployment in the age group of 224, it has the lowest level of job vacancy
rate The voivodeships in this cluster include thedst levels of monthly
average gross salary.

Cluster 5 (2005)— Swietokrzyskie
The single voivodeship in this cluster is charazest by the greatest
number of unemployed persons attributable to orfier,0obs well as the

highest level of unemployment among people witlexterience.

Cluster 1 (2014)— Opole, Kuyavian-Pomeranian, Pomeranian, West Po-
meranian

It includes four voivodeships which are charactstiby the lowest per-
centage of unemployed people with higher educatenwell as by the
lowest percentage of unemployed persons withoatriship.

Cluster 2 (2014)— Silesian, Greater Poland, Lower Silesian, Lubusz

This group consists of four voivodeships. Compawit the first clus-
ter, it has lower indicators of participation ofeumployed people in the age
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group of 1524 years. This cluster is characterized by the gtwember of
unemployed persons attributed to one offer and digipation of unem-
ployed persons without internship.

Cluster 3 (2014)— Podlaskie, Podkarpackiéwietokrzyskie

Among all of the clusters, this one is next tofirg one in terms of the
participation of unemployed persons in age cf2lbyears, without intern-
ship and with high education.

Cluster 4 (2014)— Warmian-Masurian, Lublin

A defining characteristic of the cluster is a loweonthly average gross
salary than any other cluster. This cluster shamslar problems with
cluster 3 when it comes to youth unemployments ihisecond place with
a higher level of unemployed persons without irgbip. Even though the-
se indicators in the cluster are slightly bettemtthey are in the third clus-
ter, this does not affect the size of the averatm s

Cluster 5 (2014)— LoOd, Lesser Poland, Masovian

This cluster shares similar characteristics witlst@r 2 when it comes
to unemployed persons in the age bracket eR45ears. It has the highest
monthly average gross salary, despite the averalyees of other indica-
tors.

To sum up, cluster analysis and the use of Helbvigethod have al-
lowed us to examine the Polish unemployment sitnatvith regard to
groups of regions according to their youth laboarket performances. The
analysis of statistical data for the years 20052014 has led to interesting
results. According to the selected indicators @ tharket, it may be ob-
served that advanced regions proved to be more ¢@moais. The clusters
with the highest numbers of voivodships are thogh & good or at least
a moderately good situation, in the sense of tinehgyic variable, although
their number has changed over time.

Discussion
The division of Poland into geographic regionsasmmonly used to assess

the level of development in the various areast Eifrgll, it enables evalua-
tion of socio-economic conditions (Gauiski et al, 2014). Information
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about problematic regions occurrence is useful evpileparing regional
programmes and development strategy (Wysocki, 2010)

It can be concluded that application of taxonomievelopment
measures based on two different diagnostic metpomlsdes non-identical
results in the ranking of voivodships. The condusi that result from
comparing of both method can be as follows. Thdwigltaxonomy is for
sure less time-consuming than the cluster methocedent years, an inter-
esting direction of development of the taxonomy suea was made by
Antczak (2013, pp. 37-53) and Pietrzak (2014, ®1-201). The clusters
profiles obtained for each dimension allows impuatrtasights that could
not be made if a simple variable analysis was pexd. Although the map
being a picture of performed cluster procedureltésieasy to interpret, it
is difficult to prepare. The results obtained confithe observations of
other authors (see White, 2016, pp. 404—-422; Rikt& Balcerzak, 2016;
Cizkowicz et al 2016, pp. 487-519). The results of the investigamay
be the starting point for feedback analyses anddhedation for decision
making in the labour market field.

Conclusions

The concept of youth unemployment as it is dedih i this paper covers
the problems encountered by young people belowe2syof age. Using
multivariate techniques as a theoretical framewthk, main goal of the
paper was to identify groups of Polish regions sfare similar patterns
regarding unemployment among young people. Thdtsesfithe analysis
show that the methods used are suitable for igienal comparisons on
the basis of the labour market. This paper presgates mining methodolo-
gy, in particular, cluster analysis and Hellwig'getmods, which allowed us
to divide the 16 voivodeships into five groups, reteéerized by similar
features associated with the labour market. Thesorea provide a way of
grasping the changes between the years 2005 add2@ie labour market
situation in the Polish regions. Based on this ymigl we may conclude
that the labour market in Poland is considerabtjomally structured. In
the case of Poland, cluster analysis shows theidiviof the country into
five groups which are homogenous in terms of unegmpent and de-
scribed by multiple characteristics at the sametim

This paper also has some important policy implaregi Namely, the re-
sults could help decision makers to identify regionsimilari-
ties/dissimilarities in the Polish labour markeheTlack of stability in the
labour market in the form of visible differencescoring in clusters re-

371



Oeconomiaopernicana9(3), 361-380

quires special attention from the ruling elites owdught to take joint steps
aimed at reducing the number of the unemployed gqeople. The state
should actively contribute to reducing disparitietween the regions. The
main justification for the need for such a polisyto achieve equality of
opportunity of development between the regions. Aigh level of regional

diversity discriminates against people living imgimns with high unem-

ployment rates among young people and low per &apitomes. Their

chances to pursue their aspirations in life araisgantly lower than those

of residents in wealthier areas. Furthermore, itgirfgs of this paper may
help to generate new ideas concerning which factieosild be prioritized

regarding equal opportunities for all young pedpleducation and in the
labour markets of the different regions of Poland.
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Annex

Table 1. Diagnostics variables for the purpose of descrilyimgth unemployment

Variable Description of diagnostic variables

X1 participation of unemployed persons in age groud 524 years in the total number
of unemployed

Xz participation of unemployed persons without inteipsn the total number of
unemployed

X3 participation of unemployed persons with highercadion in the total number of
unemployed

X4 job vacancy rate

Xs number of unemployed persons attributable to dfeg o

Xe the monthly average gross salary in relation tongitéonal average

Source: own calculations based on Eurostat (2017).

Table 2. Specification the investigated factors

Variables 2005 2014 Growth Rate (in %)
X1 774575 347325 -55.16

Xz 656 600 315400 -51.96

X3 152 400 225441 47.93

Xa 66 50 -24.24

Xs 158 46 -70.89

Xe 4439.76 6516.26 46.77

Source: own calculations based on Eurostat (2017).

2005 and 2014

Table 3. Polish regions arranged according to Hellwig's suga in the years
Voivodeship d; in 2005 Voivodeship d; in 2014
Masovian 0.632 Lower Silesian 0.656
Lower Silesian 0.629 Masovian 0.62
Pomeranian 0.554 Pomeranian 0.51
West Pomeranian 0.485 West Pomeranian 0.503
Opole 0.479 Silesian 0.465
Lubusz 0.471 Lubusz 0.461
t6dz 0.444 tod 0.443
Silesian 0.415 Opole 0.436
Greater Poland 0.347 Kuyavian-Pomeranian  0.427
Kuyavian-Pomeranian 0.326 Greater Poland 0.414
Warmian-Masurian 0.282 Warmian-Masurian 0.329
Lesser Poland 0.258 Lesser Poland 0.216
Podlaskie 0.155 Podlaskie 0.173
Podkarpackie 0.149 Podkarpackie 0.09




Table 3. Continued

Voivodeship d; in 2005 Voivodeship d; in 2014
Lublin 0.106 Swigtokrzyskie 0.076
Swictokrzyskie 0.025 Lublin 0.058
Arithmetic average 0.360 Arithmetic average 0.367
Standard deviation 0.186 Standard deviation 0.190

Source: own calculations based on Eurostat (2017).

Table 4. Distribution of Polish regions by clusters in 2005

2005
1 2 3 4 5

t6dz Lower Silesian Opole Podkarpackie Swictokrzyskie
Greater Silesian West ' Warmign—

Poland Pomeranian Masurian

PKOU%?:;?A n Pomeranian Lublin Podlaskie
Lubusz Lesser Poland
Masovian

Source: own calculations based on Eurostat (2017).

Table 5. Distribution of Polish regions by clusters in 2014

2014
1 2 3 4 5
Opole Silesian Podlaskie Warmian- £6dz
Masurian

Kuyavian- . .
Pomeranian Greater Poland Podkarpackie Lublin Lesser Poland
Pomeranian Lower Silesian Swigtokrzyskie Masovian

West . Lubusz
Pomeranian

Source: own calculations based on Eurostat (2017).



Table 6. Cluster description in 2005

Y ear 2005
Cluster 1 2 3 4 5
participation of unemployed pers
ons in age of 15-24 years, % 225 222 19.67 24.33 24
participation of unemployed pers 20.25 232 21 26.67 29
ons without internship, % ' ' '
participation of unemployed pers
ons with higher education, % 45 17 8.67 6.33 8
job vacancy rate, % 66 73.2 62.33 51.33 57
number of unemployed persons 1 5q o5 116.2 25133  408.67 1070
attributable to one offer ' ' ' '
t(g‘ih’]")onth'y average gross salary 497 16 442418 332502 316291  3208.39
Number of voivodeshipsin 4 5 3 3 1
cluster
Source: own calculations based on Eurostat (2017).
Table 7. Cluster description in 2014
Year 2014
Cluster 1 2 3 4 5
participation of unemployed person
s in age of 15-24 years, % 16 15 18.53 18 15
participation of unemployed person 15.5 15 21.67 21 17
s without internship, % ’ '
participation of unemployed person
s with higher education, % ° 11.25 14.33 12 12.67
job vacancy rate, % 55 56 29.33 35 52
number of unemployed persons
attributable to one offer 43 21 103.67 8 61
t(rF‘,‘f_,\’BO”th'y average gross salary  gig585 551326 49493 474023 6002.67
Number of voivodeshipsin cluster 4 4 3 2 3

Source: own calculations based on Eurostat (2017).



Figure 1. Youth unemployment in the European Union and Rblagtween 2000
and 2014
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Source: own calculations based on Eurostat (2017).

Figure 2. Unemployment rate by age group in Poland betw®&0 2and 2014
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Figure 3. Dendrogram clustering of the Polish regions wiéspect to selected
young people’s labour market indicators in 2005
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Source: own calculations based on Eurostat (2017).

Figure 4. Dendrogram clustering of the Polish regions wibpect to selected
young people’s labour market indicators in 2014
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Figure 5. Groups of the voivodeships distinguished on théshafscluster analysis
in 2005 (on the left) and in 2014 (on the right)
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