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Abstract: The paper deals with statistical analysis of the registered regional unemployment rate in regions and districts of the
Czech Republic from 1998 to 2002. Regional unemployment reaches significantly different levels, moreover, within the examined
period, differences were increasing: variance between the minimum and the maximum increased approx. from 12% to 20% in the
respective districts. By means of cluster analysis, regions are divided into more homogenous groups according to the registered
unemployment rate by 31 December 2002. The following districts may be identified as the best ones: Praha-zépad (Prague-West),
Praha-vychod (Prague-East), Praha (Prague) and BeneSov; the following astheworst ones: Most and Karvina. Concerning regions,
the lowest unemployment level may be identified in Praha (Prague); on the contrary, the highest levels were reached in Ustecky
region and Moravskosl ezsky region. Variability, skewness and peak characteristics were cal cul ated to evaluate the devel opment of
regional unemployment distribution. The average rose from 5.63% to 9.94%, the standard deviation rose from 2.53% to 4.15%, the
variation coefficient stayed around 0.4. Thus, together with the increase in unemployment level, the absol ute variability rose while
the relative variability stayed approx. constant. The rate distribution was left-sided and increasing; the peak was only slightly
higher than the standard peak. The development trend of the characteristics was eval uated by means of linear functions and higher
order polynomials; their seasonal variation is described by seasonal indices differing in the degree of their seasonality and
distribution in the course of ayear. A correlation matrix demonstrates the relations between the trend of the characteristics and
their seasonal indices.
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Abstrakt: Prace se zabyva statistickou analyzou registrované regionalni miry nezaméstnanosti v krajich a okresech Ceské
republiky v obdobi let 1998-2002. Regionalni nezaméstnanost dosahuje velmi rozdilnych urovni, v pribéhu hodnoceného
obdobi se rozdily zvySovaly, varia¢ni rozpéti mezi minimem a maximem se u okrest zvysilo zhruba z 12 % na 20 %. Na
zéklade€ shlukové analyzy jsou regiony rozdéleny podle registrované miry nezaméstnanosti k 31. 12. 2002 do homogennéj-
Sich skupin. K nejlepSim okresim patii Praha-zépad, Praha-vychod, Praha a BeneSov, k nejhor§im Most a Karvind. Z kraji
nezameéstnanosti byly vypocteny charakteristiky urovné, variability, Sikmosti a Spicatosti. Primér vzrostl z 5,63 % na 9,94 %,
smérodatna odchylka z 2,53 % na 4,15 %, variacni koeficient stagnoval kolem hodnoty 0,4. S ristem urovné nezaméstna-
nosti rostla tedy i absolutni variabilita, kdezto relativni variabilita zistavala zhruba konstantni. Rozdéleni miry mé levo-
stranné zeSikmeni a zvySovalo se, SpiCatost byla jen mirné vétsi nez $picatost normalni. Trend vyvoje charakteristik byl
posouzen linearnimi funkcemi a polynomy vyssich stupnd, jejich sezénni kolisani popisuji sezénni indexy odliSujici se
stupném sezonnosti a rozlozenim v pribéhu roku. Vztahy mezi trendem charakteristik a rovnéz mezi jejich sezénnimi inde-
xy dokumentuje korela¢ni matice.

Klic¢ova slova: regionalni nezaméstnanost, ¢lenéni regiontt CR, charakteristiky rozdé¢leni, trend, sezénnost

If the state economy and regions are to function well,
unemployment, which is one of the phenomena accompa-
nying market economy, should be the lowest possible and
it should not reach significant regional differences. How-
ever, concerning the registered regional unemployment
rate in the Czech Republic, there are considerable differ-
ences between its regions and districts while the regions
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with one-sided industrial or agricultural production are af-
flicted in the most negative way. E.g. Dufek (2001) proved
that, concerning the districts in the Jihomoravsky region,
a higher share of farmland, which is typical for agricultural
rural regions, is in direct proportion to the unemployment
rate: a 1% increase in the share corresponded with an in-
crease in the unemployment rate by approx. 0.2%.
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Similar to the EU states, Czech government is con-
cerned about enforcing active employment policies. That
is why, in correspondence with the EU Employment Pol-
icy Principles and in respect to the specifics of the Czech
Republic, it adopted so called National Employment
Plan in 1999; this plan is updated by means of action
plans every year. In these, measures aimed at employ-
ment increase in regions are formulated; namely:

— exerting regional devel opment specificsand support for
local regional bodiesin employment policies,

— identification of local job opportunities and support for
new desirable employment replacing jobsthat were | ost
due to restructuring of companies in the respective re-
gion,

—increasein the devel opment of regional and social econ-
omy in respect to creating new jobs,

— improvement in operation of local labour markets.
Despite the policies adopted, attempts to decrease the

unemployment rate are not successful; nevertheless, its
growth has stopped since 2000 and, more or less, only
seasonal deviations appear. Also, it is disputable to
speak of a decrease in regional unemployment differenc-
es.

The paper aims at classifying regions according to the
registered unemployment rate; it attempts to quantify
and evaluate the characteristics of level, variability,
skewness and peak of its distribution and assess the
possible connections in their development.

MATERIAL AND METHODOLOGY

The basic 1998-2002 data on the registered regional
unemployment rate in regions and districts of the Czech
Republic were obtained from the Czech Ministry of La-
bour and Social Affairs web site at www.mpsv.cz.

The analysis was carried out by means of elementary
statistical methods. Cluster analysis was used for classi-
fication of regions and districts into more homogeneous
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groups; calculation of uni-dimensional overall numerical
characteristics was used for overall distribution at-
tributes quantification of the examined feature. Their
trend and seasonality are described by means of trend
functions and seasonality indices; the degree of their
relationship is described by means of paired correlation
coefficients. The analysis is accompanied by tables and
graphs presenting the results.

STATGRAPHICS Plus 4.0 and UNISTAT 4.53 statisti-
cal software were used for calculations and elaborating
the graphs.

FINDINGS AND DISCUSSION

The development of regional unemployment in the
Czech Republic more or less follows the development of
the national unemployment; however, its level is higher
or lower in some regions. Thus, as may be seen from Fig-
ure 1 displaying the minimum and the maximum values of
the registered unemployment rate in individual districts,
regional unemployment reaches significantly different
levels.

The graph shows that, between 1998 and 2000, the
variance between the minimum and the maximum in-
creased from approx. 12% to approx. 20% and stayed at
that level both in 2001 and 2002. Also, it is obvious that
major deviations from the national unemployment rate
development tend to approach the higher district values
and not the lower ones. During the examined period, the
average monthly increase in the minimum district unem-
ployment rate values is of 0.027% while the average
monthly increase in the maximum values is of 0.152%.
This may be compared to the national unemployment
rate, the average annual increase of which was of 0.050%
in that period. The fact is confirmed by the coefficients
of the calculated trend functions; furthermore, their ab-
solute terms provide the information on the absolute
level.
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Figure 1. Development of the minimum and the maximum unemployment rate in districts of the Czech Republic
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Characteristics Trend function Correlation Significance
Minimum regional UR Yy, =1.424+0.027 ¢, 0.70 0.0000
Maximum regional UR vy, =14.555+0.152¢, 0.87 0.0000
Czech national UR Yy, =6.782+0.050 ¢, 0.72 0.0000

Note: t, = 1, 2, ..., 60 isthe time variable for months in the examined period

Significant differences within the Czech Republic exist
primarily due to the non-uniform distribution of produc-
tion resources and cumulating of inefficient industries
and their possible depression in some areas. There is high
unemployment level in North-east Bohemia, North Mora-
via and Silesia; on the contrary, there are regions with
high concentration of various economic subjects and low
unemployment: e.g. Prague and its surroundings, South
Bohemia and the area of Pelhfimov. According to Pacl-
tova (2002), higher unemployment is also influenced by
a lower qualification structure of the respective region,
by a lower ability of some groups of inhabitants to ob-
tain new qualification and by malfunctioning housing
market.

Cluster analysis was used for dividing the regions (and
districts) of the Czech Republic; in this way, more homo-
geneous groups are formed and close regions are not
divided only according to even interval borders strictly
defined by means of variation classification or according
to the quartile method the result of which are groups with
even number of items. Appropriateness of cluster analy-
sis is supported by Letkovicovad who applied it when
analysing and forecasting the unemployment rate in dis-
tricts of the Slovak Republic. Figure 2 shows a registered
regional unemployment rate dendrogram according to the
districts; Figure 3 shows the dendrogram according to
the regions.

For practical reasons, it seems useful to divide Czech
regions into 7 groups; the districts are sorted according
to the unemployment rate level in ascending order:
Group 1:  Praha-zapad
Group 2: a) Praha-vychod, Praha, Benesov

b) Pelhiimov, Mlad4 Boleslav, Ceské Budgjo-
vice, Plzeni-jih, Beroun, Tabor, Rychnov nad
Knéznou, Domazlice, Pardubice, Plzen-se-
ver, Hradec Kralové, Nachod, Jindfichtv
Hradec, Havlicktv Brod, Jihlava, Cheb,
Prachatice, Plzen-mésto, Semily, Strakonice,
Klatovy, Rokycany, Rakovnik, Usti nad Or-
lici, M¢lnik, Ji¢in, Jablonec nad Nisou, Pisek,
Zd’4r nad Sazavou, P¥ibram, Uherské Hradis-
té, Brno-venkov, Blansko, Nymburk, Tachov,
Ceska Lipa, Liberec, Trutnov, Vyskov, Zlin,
Kolin, Brno-mésto, Chrudim, Prostéjov,
Kladno, Karlovy Vary, Cesky Krumlov

¢) Krom¢fiz

d) Olomouc, Opava, Vsetin, Bfeclav

e) Svitavy, Sokolov, Kutna Hora, Pferov,
Sumperk, Litoméfice, Novy Ji¢in, Tiebi¢

Group3:  Frydek-Mistek

Group4:  D&in, Usti nad Labem, Hodonin, Znojmo

Group5:  Bruntal, Jesenik, Ostrava-mésto, Chomutov,
Teplice, Louny

Group 6:  Karvina

Group7:  Most

Taking the low number of items into consideration, it
seems practical to divide the regions into 3 groups; the
regions are sorted according to the unemployment rate
level in ascending order:

Group 1:  Praha
Group2: a) 3-Jihocesky, 4-Plzensky, 8-Kralovéhradecky,
2-Stredocesky,
b) 10-Vysocina, 9-Pardubicky, 7-Liberecky
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Figure 2. Unemployment rate dendrogram according to the districts of the Czech Republic by 31 December 2002
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Figure 3. Unemployment rate dendrogram according to the regions

¢) 5-Karlovarsky, 13-Zlinsky, 11-Jihomorav-
sky, 12-Olomoucky
Group 3: 14-Moravskoslezsky, 6-Ustecky

Distribution of the regional unemployment rate was
subject to change during the examined period. General
information on the file of districts of the Czech Republic
is provided by histograms from the beginning and the
end of the period shown in Figure 4; an increase in the
unemployment level and the absolute variability, left-sid-
ed skewness and approx. standard peak may be observed.

To assess the development of the regional unemploy-
ment rate distribution in districts precisely, uni-dimen-
sional overall numerical characteristics were calculated
for individual months. For brief documentation, Table 1
shows a selection of characteristics relating to 31 Decem-
ber of each of the respective years.

A simple calculation form was used to define the char-
acteristics of the extent of distribution non-uniformity for
the file of the Czech Republic districts, i.e. the unemploy-
ment rate values are of the same weight within the calcu-
lation.

The mean values, i.e. the arithmetic mean and the medi-
an, demonstrate the increasing regional unemployment.
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of the Czech Republic by 31 December 2002

In the course of the examined period, the average in-
creased from 5.63% to 9.94%, the median increased from
5.4% t0 9.2% while the average, compared to the median,
is always of higher value; this is also confirmed by the
above mentioned left-siding. This means that the districts
with lower unemployment rate are more homogeneous
than the districts with higher unemployment rate. This
also corresponds with a higher growth of the top quar-
tile compared to growth of the lower quartile and, above
all, sharper increase in the unemployment rate maximum
values compared to only a slight increase in the minimum
values.

The absolute variability is in direct proportion to the
level reached. Together with the increase in the average
value, the variance and the standard deviation increase
as well. The variance increased from 11.7% at the end of
1997 to 18.9% in 2002. Similarly, the standard deviation
increased from 2.53% to 4.15%. The relative variability
represented by the variation coefficient stayed almost at
the same level and oscillated between 0.38 and 0.46 (Fig-
ure 5).

The skewness coefficient is at all times positive within
the respective period. Its trend is increasing and thus the
distribution of the regional unemployment rate is left-sid-

35

- - - - - - -

250 - - - - -
20 - - -\ - - - -

150 - - - - - -
10 -/ - N - - -

5t - -

OO 3 6 9 12 15 18 21 24

Unemployment rate (%)

Figure 4. Regional unemployment rate histograms for the file of 77
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Table 1. Overall unemployment rate numerical characteristics of the file of the Czech Republic districts dated 31 December 1997—

2002

Y Arithmetic Medi Bottom Top Min—max Dispersion Standard  Variation Skewness Kurtosis
car mean cdian quartile quartile range  deviation coefficient coefficient coefficient
1997 5.63 5.4 3.7 7.0 0.7-12.4 11.7 2.53 0.45 0.53 0.12
1998 7.81 7.4 5.7 9.4 1.6-15.6 14.0 3.06 0.39 0.49 0.07
1999 9.62 8.9 7.2 11.6  2.5-20.0 17.5 3.70 0.38 0.63 0.17
2000 8.89 7.9 6.0 11.3 2.8-21.5 18.7 4.10 0.46 0.88 0.29
2001 8.99 7.6 6.0 11.3 2.5-213 18.8 3.99 0.44 0.81 0.26
2002 9.94 9.2 7.2 12.5 2.8-21.7 18.9 4.15 0.42 0.73 0.05

ed and it was generally increasing. Next, the kurtosis

coefficient — also positive, yet relatively low — shows a
slightly higher kurtosis compared to the standard kurto-
sis. This means that there is a relatively higher concen-

tration on a specific level.

While the Figures 5 and 6 provide a concrete represen-

eral direction of development:

tation of the development of uni-dimensional numerical
characteristics, there are linear trend functions calculat-
ed by means of algebraic form to demonstrate their gen-

Characteristics Trend function Correlation Significance
Arithmetic mean: Yy, =7.079+0.044 ¢, 0.674 0.0000
Standard deviation: y, =2791+0.0261¢, 0.876 0.0000
Variation coefficient: y;, =0.401+0.001 ¢, 0.442 0.0004
Skewness coefficient: ¥, =0.525+0.007 ¢, 0.764 0.0000
Kurtosis coefficient: 0.437 0.0005

Besides the rough trend characteristics by means of a
linear function, trends of higher-grade polynomials were
calculated; these are capable of modelling the general

Arithmetic mean:

Standard deviation:
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Kurtosis coefficient:
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direction of characteristics development more precisely,
the fact of which is proved by high values of the correla-
tion indices:
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Figure 5. Development of the regional unemployment rate level and variability characteristics in the file of 77 districts of the
Czech Republic in 1998-2002
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Figure 6. Development of regional unemployment rate skewness and kurtosis characteristics in the file of 77 districts of the

Czech Republic in 1998-2002

Furthermore, the graphs show the fact that, to a higher
or lesser extent, seasonality applies in the development
of all these characteristics. The extent and distribution
of the seasonal variations may be seen from the season-
al indices calculated in Table 2.

In respect to the calculation method, the seasonal indi-
ces of all characteristics are of the same average value, i.e.
100%; however, they vary both in the degree of seasonal-
ity and their distribution in the course of the year. Con-
cerning the arithmetic mean and the standard deviation,
their seasonality is approximately the same; however, the
degree of variation is lower with the standard deviation.
The seasonal indices reach the highest values in winter
when the unemployment, compared to other months, ris-
es regularly. On the contrary, seasonality of the remain-

ing characteristics is reverse, i.c. the lowest levels are
reached in winter while the variation coefficient varies
only slightly, but both the skewness coefficient and the
standard variable 4" moment are of considerably high
seasonality.

A variability-based qualitative comparison of the sea-
sonal indices may clearly be seen from Table 3 in which
the variance is only an informative rate based on the dif-
ference between the maximum and the minimum (howev-
er, in respect to the same indices level, the rate is compar-
able); on the contrary, the variation coefficient represents
the variability of all the 12 indices.

Comparing the development of the numerical charac-
teristics and the course of their seasonal indices, we may
conclude that there are mutual relationships existing be-

Table 2. Seasonal multiplicative indices of the regional unemployment rate characteristics in the Czech Republic (1998-2002)

Month Arithmetic mean Standard deviation ~ Variation coefficient ~Skewness coefficient *Stzl?hdra:(()ir:/;;l:lble
I 107.37 104.56 97.37 84.62 89.57
II 106.22 104.16 98.03 86.85 90.37
I 102.93 102.23 99.31 91.78 93.35
v 97.94 99.04 101.13 99.17 98.07
\% 94.82 97.62 102.94 106.70 103.38
VI 96.03 99.42 103.57 108.08 105.33
Vi 98.71 100.22 101.42 103.99 104.22
vl 99.35 99.12 99.62 102.50 104.98
IX 99.45 97.93 98.37 108.46 107.48
X 97.26 96.62 99.21 111.35 106.96
XI 97.50 97.57 99.98 104.95 102.18
XII 102.42 101.51 99.04 91.55 94.12

*Instead of seasonal indices, there are standard variable 4" moment indices defined for the peak coefficient. It is because the origi-
nal figures of the peak coefficients reached both positive and negative values and thus it was impossible to calculate the indices.
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Table 3. The degree of variation of the seasonal indices of the regional unemployment rate overall numerical characteristics in the

Czech Republic from 1998 to 2002

Unemp lqy rr}ent rate Arithmetic mean Minimum Maximum Dispersion range Varlat{on
characteristics coefficient
Arithmetic mean 100 94.82 107.37 12.55 0.039
Standard deviation 100 96.62 104.56 7.94 0.026
Variation coefficient 100 97.37 103.97 6.20 0.019
Skewness coefficient 100 84.62 111.35 26.73 0.091
Standard variable 4™ moment 100 89.57 107.48 17.91 0.066
Table 4. Correlation matrix of regional unemployment rate numerical characteristics

Unemployment rate Arithmetic Standard Variation Skewness Kurtosis
characteristics mean deviation coefficient coefficient coefficient
Arithmetic mean - 0.852%** -0.179 0.399%* 0.057
Standard deviation 0.913** - 0.360** 0.761** 0.360**
Variation coefficient —0.798** —0.484 - 0.717** 0.569**
Skewness coefficient —0.915%* —0.942%* 0.573* - 0.831**
Kurtosis coefficient —0.852%* —0.893** 0.504* 0.976** -

Note: In the bottom-right corner, there are the correlation coefficients calculated from monthly characteristics values for the
whole of the examined period 1998-2002; in the bottom-left corner, there are the correlation coefficients of the characteristics

seasonal indices.

tween them. The degree of their dependence is quanti-
fied by means of a correlation matrix in Table 4.

Besides other facts, the results of the correlation ma-
trix prove the previously formulated findings that the
development of the regional unemployment rate arith-
metic mean is, except for the variation coefficient, in di-
rect relationship with other characteristics and,
concerning the seasonal indices, the arithmetic mean is
in direct relation only with the standard deviation. This
means that along with the increase in the regional unem-
ployment rate level, its absolute variability increases
while the relative variability slightly decreases, the slant-
ing asymmetry increases and the peak stays approxi-
mately at the standard peak level.

CONCLUSIONS

The paper, through findings of a statistical analysis,
presents important information on the unemployment rate
development in the regions of the Czech Republic from
1998 to 2002. It focuses primarily on the division of its
regions according to the unemployment levels reached,
on the trend and seasonality of the registered regional
unemployment rate numeric characteristics of level, vari-
ability, skewness and peak; and, last but not least, on
formulating their possible relationships.

The results may be utilised by both national and re-
gional bodies when implementing unemployment reduc-
tion policies and policies for reduction of interregional
differences.
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