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Abstract

This paper briefly examines commonly used defingi@f poverty
and surveys its main measures. The purpose ofattiile is to
analyze poverty and its regional dimensions inShevak Republic.
Three main measures of poverty were used to deterntne
proportion of poor people in the society, to esteanaean poverty
gap, and to measure severity of poverty.

Based on the results and statistical tests prapodf poor people is
the highest in PreSov Region and lowest in BratesRegion.

Key words: poverty; poverty measurement; statistical hypothese
testing.

1 Introduction

At the beginning of a new century, poverty stillm@ns a global problem of huge

proportions. It has many faces, and there are akapproaches to its defining and measuring.

Also the European Community considers the topicy vierportant and according to the

European Council the level of poverty and socielusion in the EU is not acceptable.

The aim of this paper is to compare regions of &@v by using three basic poverty measures

—i. e. to analyze the proportion of poor peopléhim society, to measure the poverty gap, and

severity of poverty. Statistical tests are useddétermine differences among regions and

relationship among poverty and selected variafiles.following hypotheses are considered:

» Bratislava Region has the highest and PreSov Rdagmhowest level (value) of poverty
line compared to other regions of Slovakia.

» PBratislava Region has the lowest share of poor leeopmpared to the remaining regions
of Slovakia and there are significant differences share of poor people between
Bratislava Region and the remaining regions of Sia.

* PreSov Region has the highest share of poor peophpared to the remaining regions of
Slovakia and there are significant differences hare of poor people between PreSov
Region and the remaining regions of Slovakia.

» There is significant negative relationship betwdes level of poverty line and share of
poor people.

« There is significant positive relationship betwe#me share of poor people and
unemployment rate.

Contribution of this paper is also using the thren measures of poverty, and their analysis

on regional level in Slovakia. All three measur@e aeither officially published by the

Statistical Office of the Slovak Republic, nor burkstat (on regional level). On national

level they are published by the World Bank.
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2 Theoretical backgrounds — Poverty, its definitiorand measurement

There is no one single definition of poverty. Madtthe broadly used poverty definitions
have two common elements. Usually the first stetp idetermine a welfare indicator. Then it
is necessary to draw a cut-off point (poverty lihejow which a person is classified as poor.

2.1 Indicators of welfare

The commonly most used indicators of welfare acenme and consumption. But also various
second-best, partial indicators of welfare may beduin conjunction with data on income
and/or consumption to examine the extent to whiobwth has improved the economic
condition of the poofl].

The alternative indicators of welfare may be e. fgod-share, nutritional indicators,

anthropological and health indicators, data on img®ducation and othefd{, [2], [3], [4],

[51, [6]).

Each concept has its advantages and disadvantalgies, are beyond the scope of this paper.
Because of data limitations, calculations perfornmethis paper are based entirely on income
data.

2.2 Poverty lines

A poverty line is a tool for measuring poverty.idt a value of income or consumption
necessary for the minimum standard of nutrition atiter necessities. In drawing a poverty
line, the goal is to define an income (consumpti@vel that is sufficient to purchase the
minimum standard of nutrition and other necessitlRople are counted as poor when their
measured standard of living (usually income or camgtion) is below the poverty line — a
minimum acceptable lev§r].

Poverty lines can be set sabjective or objective terms. Thesubjectiveapproach explicitly
recognizes that poverty lines are inherently suljegudgments people make about what
constitutes a socially acceptable minimum standatding in a particular societf2].

Absolute andrelative poverty lines are the most usebjectivelydetermined poverty lines.
The most common approach in definiabsolute poverty linés to estimate the cost of a
bundle of goods deemed to assure that basic congumpeeds are m¢b]. The difficulty is

in identifying what constitutes “basic needs”. E. for developing countries the most
important component of a basic needs poverty Brigenerally the food expenditure necessary
to attain some recommended food energy intake. ®hithen augmented by a modest
allowance for non-food goodg].

Relative poverty lines usually set as a constant proportion of the mesue of welfare
indicator[2]. Relative approach is used also by Eurostat amglabf-poverty rate as one of
primary indicators of poverty is defined abé share of persons with an equivalised total net
income below 60% national median incn.

Relative poverty refers to the position of an indibal or household compared with the
average income in the country, while absolute pgvesfers to the position of an individual
or household in relation to a poverty line whosal ralue is fixed over tim¢7]. Another
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difference is that absolute poverty consideratibage dominated in developing countries,
while relative poverty has been more importantemedoped countries analyses.

2.3 Poverty measurement and poverty measures

The first study on poverty measurement was puldisiee 1901 and was performed by
Seebohm Rowntree. He calculated that 10 percettteopopulation of the English city of
York in 1899 was living in povertybglow minimum needed expenditQrédis method was to
conduct a survey covering nearly every working<l&snily in York to collect information
on earnings and expenditures. He then defined powasra level of total earnings insufficient
to obtain the minimum necessities for the mainteranf “merely physical efficiency”,
including food, rent, ant other iterf3.

Before measuring poverty, three key questions shbellansweref2]:

1. How do we assess individual well-being or weltar

2. At what level of measured well-being do we baya person is not poor?

3. How do we aggregate individual indicators of Mading into a measure of poverty?

The first two questions are referred to as theriiieation problem” while the third is called
the “aggregation problem”.

There is now a large literature on poverty measuiés will focus only on the three main
measures, all of which are members of the classeassures proposed by Foster, Greer and
Thorbecke. The measures atiee head-count index H, the poverty-gap index Pl the
Foster-Greer-Thorbecke®neasurd[2], [6], [7], [10]).

Head-count index of poverty (H) is the simplest and the most common measure arpout

is given by the proportion of the population for amh consumption (or level of another
indicator)y is less then the poverty lirre Suppose) people are poor by a certain definition in
a population of siza. The head-count index is then giei:

H=d (1)
n

This measure as well as other measures has bogldventages and disadvantages. A great
advantage is its simplicity of calculation and urstiending. But e. g. suppose that a poor
person suddenly becomes much poorer. The valuéi afill not change. It is totally
insensitive to differences in the depth of poverty.

Poverty gap index (PG) is a measure based on the aggregate poverty tdefithe poor
relative to the poverty line. The value B& depends on the distances of the poor below the
poverty line, so it gives a good indication of thepth of poverty. Suppose ordered array of
levels of consumptions in population, where therpsbhasy;, the next pooresp, etc. with

the least poor having, which is no greater than the poverty Im@. e.y; <y, <... <y4<2) .
Then the poverty gap index can be defined as fa[@v

4 7y
pgolez-Y @
n‘g z

We then obtain mean proportionate poverty gap adtus whole population. The measure is
not sensitive to the distribution among the poormeans that the value &G will be
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unaffected by a transfer from a poor person to somevho is very poor, so it may not
convincingly capture differences in the severitypoferty.

Foster-Greer-Thorbecke measure of poverty (P,) is a measure of severity of poverty. The
measure is based on weighting the poverty gagsegbdor by those poverty gaps in assessing

aggregate poverty, is given[2]:
1&G(z-y, ?
p=ty [_VJ @)

P, is mean of squared proportionate poverty gaps.ddeadvantages of the measure is that
it is not easy to interpret. The measure can baidered as the sum of two components: an
amount due to the poverty gap, and an amount dugetpality amongst the poor. It can be
used e. g. in comparing policies which are aimogetaich the poorest.

Higher values of indicators are associated with &iwhtion in the country/region (there is
more poverty; wider poverty gap; more severe pgverthe country/region). All measures of

poverty are standardized and their values are frdenval <O; 1> . But it can be easily shown
thatPG O (0; H) andP, [0 (0; H):

q
qz->_y, @ 1

1 d Z_yl i=! — —
; (Z Y1 +Z-Yy,t..+zZ- yq) n—Zl_n_Z_n_ZiZ:;'yi_

1q
-2y

1. ifyy=0fordi=1,2,..9=H-0=H,
2. ifyy=zfordi=1,2,...q=>H-H=0.

(Z_yi jz i niz (22 - 22y, + y2)+ (27 - 22y, + y2)+..+ (22 - 229, + 2 )| =

2 27 4 1 < q
= YD Y =H - 23y + Zzgyf

nz: < nz’ 4= nz<

1. ifyy=0fordi=1,2,...g=H-20+0 =H,
2. ifyy=zfor0i=1,2,...q=H-2H+H=0.

3 Methods

3.1 Poverty line estimation

As Slovakia is developed rather than developingntrgu relative approach of poverty is
preferred to the absolute one. Due to easinessropatation and Slovakia’s membership in
the European Union, European Commission’s defimitdd poverty is applied in order to
estimate poverty line.
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As already mentioned, at-risk-of-poverty rate idirte as the share of persons with an
equivalised total net income below 60% national imedncomé [8]. The income data
available from the Statistical Office of the Slovakpublic had a form of class intervals (see
Appendix A Median is usually estimated by a formula basediear interpolation from
histogram of absolute cumulative frequencies amivisn by the following formul@l1]:

~ — Nia
X = a; + h.—=—— where 4)
n.
J

a, is the lower boundary of median interval,

h is the length of median interval,
n; is the absolute frequency of median interval,

N, is the absolute cumulative frequency of previgusrval.

After estimating median of distribution of incomgasverty line could be computed. Once the
poverty line was calculated, we were able to fimel humber of people with income equal or
lower than the poverty line. Due to class interyvalgpropriate quantile could be found again
by a formula based on linear interpolatid3]. The formula is very similar to formula for
median, since median is a quantile as well.

3.2 Estimation of alternative measures of poverty

Three main indicators of poverty (the head-coudexH, the poverty-gap indeRG, and the
Foster-Greer-Thorbeck®, measure) were calculated for each region to asayzl compare
poverty and its dimensions among the regions oféXia.

The data available from the Statistical Offiégpendix Awere satisfactory for calculation of
headcount indeX, but not for the two remaining indicators, as thass intervals were too
broad and much of information got lost. The rawome data of the sample would be
appreciable, but those were not available. Appretiom should be used in order to split
given class intervals to get more detailed inforarafto obtain more class intervals). Linear
approximation could be applied, as linear functeam be used for approximation to other
types of function on a limited intervdll3]. Given class intervals are relatively small
(compared to the possibly highest level of income).

Firstly suppose a situation that incomes of peoplger poverty line arg, <y, < ... <yq<z
and values of;, i =1, 2,...,q are equidistant. In this case it is clear thagdinfunction could
be used to estimate shorter class intervals and filegluencies. Let's take a look at what
would happen if we wanted to calculate poverty igglex PG) under these assumptions:

q

Zq:(f_ij :12(1—£j :ﬂ—ﬁi y; . It is also clear thatzq“yi
: i=1

zZ Z n= z n i=1

. . : . q qlz L
is a sum of arithmetic serieyy, =S, =~ (0+2) = = ThenPGis given:

= 2
pg=0- L Alz_y H_H )
n nx 2 2 2
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If linear approximation was assumed, poverty galexPG would be dependant on the value
of headcount indek only — as results of formula (5). Higher value$Hofvould be associated
with higher values oPG and vice-versa, which does not have to be trutbvery case and
PG would not measure poverty gap in fact.

If we took a look at cumulative distribution furmti (Fig. 1) for a certain region (KosSice
Region in this case), we could see that the funottould have a shape of so cal®durve,
which means it had an inflexion point. The functisrconvex on intervalO; I) and concave
on intervakl; «), wherel is an inflexion point.

This offered us a possibility to use a functionwanon intervalO; I) for approximation and
estimation of new (shorter) class intervals andr tihequencies (see example situation in Fig.
2).

800 000 -

700 000 A1
600 000 -
500 000 A /

400 000 - /
300 000 - /

200 000 A /
100 000 A /
income

0 T T T T 1
0 5000 10 000 15 000 20 000 25000

Fig. 1: Cumulative distribution function (KE)

Source: own

The most common convex functions g4, [15]):
« exponential functiony = Ae®; A>0andB =0,

« power functiony = Ax®; A> 0 andB > 1,
« quadratic functiony = Ax* + Bx+C; A> 0.
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Fig. 2: Approximation to empirical data

Source: own

For our purposeg&xponential function was optimal according to the regression analysis
performed on our data. The function is also useskireral economic moddis3].

After estimating parameters of exponential functioneach region it was easy to find the
number of people within each new class intervathEariginal class intervdD; z), (wherez
is the poverty line), was split into 10 new unifoctass intervals.

The original formulae (2) and (3) f&#G and P, calculation had to be modified because of
class intervals availability of data. Interval muiptsm, j = 1, 2, ..., 10 were used instead of

Yi-

1L (z—mj)[n.

PG== : 6
2 (6)
13 z—mj 2

P == h- 7

2 n;|: 7 j| j ()

3.3 Hypotheses testing

In order to test for differences in proportion efople under poverty line among the regions of
the Slovak Republic two-tai-test (U-test) was usefll1l]. The test statistics for the test is

derived for sample, not for population, that was/wize of sample was used in the formula.
The statistical hypotheses were stated as follows:

Ho: There are no differences in share of poor peopteden regionX andY.

Hi: There are differences in share of poor people éatwegionX andY.

For testing of independence between (i) the vafymwerty line and the proportion of people
below it and (ii) the proportion of people belowvpay line and the rate of regional
unemployment the test of the linear correlationfficent was used13]. The statistical
hypotheses were stated as follows:
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Ho: There is no dependence (relationship) betweemtbportion of people below poverty
line and the value of poverty line (rate@jional unemployment).
Hi: There is dependence (relationship) between thpoption of people below poverty line
and
the value of poverty line (rate of regionaemployment).

Before calculating the value of test statistidBearson’s correlation coefficienthad to be
calculated. It's a measure of linear associatielationship) between two variables.

4 Results
4.1 Estimating poverty line
Based on data obtained from the Statistical Oftitéhe Slovak Republic (se&ppendix A

we were able to calculate median of income basefdmnula (4) for each region. According
to the EU definition of poverty, poverty line wadatdated as 60% of median (see Tab. 1).

Tab. 1: Median income and poverty line for the regi  ons of the SR

Region Median Poverty line
Bratislava 7 689,30 4 613,58
Trnava 6 398,89 3 839,33
Trené€in 6 119,60 3671,76
Nitra 5 780,60 3 468,36
Zilina 6 088,50 3 653,10
Banska Bystrica 6 279,99 3 768,00
PreSov 5 254,43 3 152,66
KoSice 6 178,38 3 707,03

Source: own calculations

4.2 Calculation of alternative measures of poverty

4.2.1 Headcount indexd

After calculating poverty line for each region itasv necessary to find the number (and
proportion) of people under the poverty line (Ta@p.— which was the headcount indeix
calculated by formula (1).

Tab. 2: Headcount index H for the regions of the SR

. Headcount Absolute

REGOW index H number
Bratislava 0,159107 95514
Trnava 0,161945 89 466
Trenéin 0,173345 104 342
Nitra 0,183077 130 008
Zilina 0,174567 121 007
Banské Bystrica 0,163444 107 460
PreSov 0,190549 152 420
KoSice 0,180692 139 034

Source: own calculations
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4.2.2 Poverty gap indeXPG
According to formula (6) poverty gap ind®G was calculated (Tab. 3).

Tab. 2: Poverty gap index PG for the regions of the SR

Region Poverty gap index PG
Bratislava 0,057306087
Trnava 0,044318871
Trenéin 0,053369840
Nitra 0,059803828
Zilina 0,057085291
Banska Bystrica 0,039189543
PreSov 0,068255131
KosSice 0,057927948

Source: own calculations

4.2.3 Foster-Greer-Thorbeckd?, measure
To estimate severity of poverty of the regions of ®lovak Republic the Foster-Greer-
ThorbeckeP, measure was used (Tab. 3).

Tab. 3: Foster-Greer-Thorbecke P, measure

Region P,
Bratislava 0,034323291
Trnava 0,021799298
Trenéin 0,028689629
Nitra 0,033531936
Zilina 0,032031655
Banska Bystrica 0,017307045
PreSov 0,040734508
KoSice 0,032054926

Source: own calculations

4.3 Testing for differences in poverty among regios

4.3.1 Testing for differences in share of poor pedg
If the absolute value of test statistics for the-tail test is bigger than the critical value, we
are able to reject the null hypothesis and we agpase that there really are differences
between the two selected regions. (At level of ificamce 0,05 we reject null hypothesis if
the calculated value is bigger than 1,96 — whidinésappropriate quantile of standard normal
distribution.) Tab. 4 shows calculated values oftdst statistics for each pair of regions (28
pairs).
BA TT TN NR ZA BB PO KE

BA X

TT 0,5742 X

TN 3,0039 2,3869 X

NR 54859 14,7994 2,1531 X

ZA 3,4972 12,8334 0,2671 1,8235 X

BB 0,9562 0,3279 2,1097 4,0988 2,3651 X
PO 7,6293 6,8873 4,0359 1,7183 3,7426 6,5111 X
KE 51398 4,4297 11,6912 0,5381 1,4073 4,0656 2,2130 X

Source: own calculations
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The most significant differences can be observeddmt (i) Bratislava Region and the rest of
the country and (ii) PreSov Region and the reshefcountry.

4.3.2 Testing of independence between selected adnles

The absolute calculated value of the test statisticthe test of independence between the
value of poverty line and headcount index (sharpaafr people) was 3,627 which was more
then the appropriate critical value (quantile aid&ntt-distribution) 2,447. That was why we
did not fail to reject the null hypothesis and wauld suppose that there was significant
association (relationship) between the level ofgutyvline and share of poor people. This was
also supported by a high value of Pearson’s cdroelaoefficientr = —0,8287 (see Fig. 3).
We can then assume that the higher is the valyp®wdrty line in a certain region, the lower
is the share of poor people there.

0,20 qH 0,20 - u
r=0,502 °
° ()

0,16 1 0,16 - ° © °
0,14 - 0,14 A1
0,12 A 0,12 4

. unemployment rate
0,10 . i . poverty Imel 0,10 . . 'P y '

3000 3500 4 000 4500 5 000 0,00 0,05 0,10 0,15 0,20

Fig. 3: Relationship between poverty Fig. 4: Relationship between regional rate of

line and headcount index unemployment and headcount index
Source: own Source: own

According to the calculated value of test charasties ¢ = 1,42) we failed to reject the null
hypothesis of no association (relationship) betwerregional rate of unemployment and the
headcount index. According to the performed test awald assume that there was no
statistically significant relationship between tiage of regional unemployment and the share
of people under poverty line. But the correlati@ivieen the regional rate of unemployment
and the headcount index measured by Pearson’slatare coefficient is 0,502 (Fig. 4),
which indicates high level of associatidr3].

5 Discussion

Bratislava Region has the highest level of GDPgagita and PreSov has the lowest. That is
why we supposed that median income in Bratislavgid®eis the highest and in PreSov
Region the lowest. We also supposed that Bratidiagathe lowest proportion of poor people
while the highest proportion is in PreSov. Thosedtlypses are supported by the results in
Tab. 1 and Tab. 2. The level of Bratislava’s poveirig is 4 613,58 SKK and approximately
16% of people is below it. The level of PreSov’s guy line is 3 252,66 SKK and about 19%
of people has income below this line. The assumgtiamh higher levels of poverty line are
associated with lower levels of share of poor peopbs also supported by the result of
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statistical test. We can then suppose that incrigasedian income might result in decrease
of share of poor people.

The differences in poverty between Bratislava afmn@otegions are significant. The share of
poor people in Bratislava is lower than in all atlhegions (except of Trnava and Banska
Bystrica). The worst of is PreSov with the highdsare of poor people compared to other
regions (except of Nitra).

The differences among poor according to Bi&measure are the most wide in PreSov (0,07)
and the least wide in Banska Bystrica (0,04). Theation of the poorest people measured by
P, measure of severity of poverty is the worst inSBve(0,041) and poverty is the least sever
in Banska Bystrica (0,017).

One of interesting findings is that Bratislavahe tegion with the second highest valuéaf

So the poverty is the second most severe in thestaegion of Slovakia, and the most severe
in the poorest one — i. e. in PreSov. It means tiatpoorest members of society are most
vulnerable in those two regions.

Eastern Slovakia is affected by poverty significarfi = 0,19 for PreSov and = 0,18 for
KosSice). There can be considered several reasossi¢bra situation. One of them is high rate
of unemployment (17,5% in KoSice and 15,77% in &reSAlthough we failed to reject the
null hypothesis of no relationship between regiaa# of unemployment and proportion of
poor people, Pearson’s correlation coefficientgatks high association € 0,502). We can
then assume that being unemployed raises the friskliwidual’'s poverty.

High level of depreciation of machinery, low shapé sophisticated goods and high
consumption of energy were characteristic for Skivat the beginning of 1990’s. At the end
of the nineties, decline of traditional sectors aedession in industrial production were the
reasons of change of economic structure of theredi has led to the permanent crisis of the
region. Such a situation resulted in increase employment and worsening of situation the
most vulnerable members of society.

Another set of problems is a result of low levelgofalification of unemployed people who
might find it difficult to get employed. These temdees of labour market discourage
investors, and prevent new businesses from mowiriget region.

Roma are the second largest nationality in Slovak@ording to the 2001 census, 89 920
people selected Roma nationality. But it's estirdatbat the real number of Roma people in
Slovakia is much higher - between 350 000 and 410 @ is supposed that most of the Roma
population live in Eastern Slovakia. The most seriptablems of Roma people are social
exclusion and high rate of unemployment, whichams villages is almost 100%. As a result
of this, many Roma people are dependant on the staial policy. On of the reasons of such
a situation is also low level of education. Mardjretion of Roma people results also from
more global macro-structural factors. E. g. in poesi eras, Roma people worked in heavy
industry, but its importance declined significanithyrecent years. Important employers were
also so called “United Agricultural Societies”, boiost of them broke down after 1989.
Changes in structure of labor demand and competdfccheaper workforce from abroad are
further factors of their unemploymeii6].

6 Conclusion

The results presented in this paper are based mmabffata. Not too detailed structure of the

data is one of the most significant limitationsestimates. If the raw data were available,

much more precise results could be obtained. Beh ¢hie raw data does not ensure perfect
estimates of measures of poverty and analysidudtson of the poor. We have to realize that
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asking people about income is a very sensitiveeisand accuracy of data might be
guestionable.

Determining the number of poor people and desaililreir situation is the first step of
fighting against poverty.
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Appendix A
Monthly disposable income per capita in 2005

Class interval Slovakia Bratislava Trnava Trenéin Nitra
(0; 3 000) 559 572 39 226 40 988 59 126 88 050
(3 000; 5 000) 1210498 69 768 115 515 134 619 179 173
(5 000; 7 000) 1 640 700 146 470 171 163 191 535 225 065
(7 000; 9 000) 1097 794 129 677 122 242 126 174 146 438
(9 000; 11 000) 464 666 81 270 63 007 47 482 42 574
(12 000; 13 000) 199 594 50 993 17 230 30 633 15 653
(13 000; 15 000) 73 816 21723 7672 3369 2 363
(15 000; 17 000) 45 176 14 946 6 522 655 5621
(17 000; 19 000) 28 791 15 325 1978 1288 626
(19 000; 21 000) 16 944 6 273 1441 2959 2 845
(21 000; ) 47 271 24 642 4 685 4092 1722
Total 5 384 822 600 313 552 443 601 932 710 130

Class interval Zilina Banska Bystrica PreSov KoSice

(0; 3 000) 72 285 46 121 134 630 79 146

(3 000; 5 000y 149 203 159 737 233 073 169 410

(5 000; 7 000) 229 866 191 997 253 485 231 119

(7 000; 9 000y 141 695 149 503 120 921 161 145

(9 000; 11 000) 66 711 66 897 34 610 62 116

(11 000; 13 000) 12 862 23 758 13 564 34 901

(13 000; 15 000y 10 333 9532 5964 12 861

(15 000; 17 000) 6 003 3903 1963 5563

(17 000; 19 000) 511 1688 0 7 376

(19 000; 21 000y 1482 568 0 1377

(21 000; ) 2234 3766 1688 4442

Total 693 185 657 470 799 898 769 456



