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Introduction

In the last few decades, economics literature has paid more attention to the 
issues of poverty3. Through websites and reports, various international institutions, 
including the World Bank and the European Commission, constantly compute, 
analyse and provide a large number of indices that enable a wider understanding of 
poverty (Narayan et al., 2018; World Bank, 2005; 2018; Eurobarometer, 2010). Such 
in-depth diagnoses are important because of the undeniable connection between 
poverty, social problems and their implications on the one hand, and economic growth 
at both regional and national levels on the other. A high likelihood of becoming poor 
could lead to serious problems like social exclusion (see Bieńkuńska, 2013), as well 
as affecting intergenerational mobility and poverty transfer from parents to children 
(see Corak, 2013).

The aim of this study was to estimate and analyse the transition-probability 
matrices on the NUTS-2 territorial-disaggregation level, emphasising the poverty 
class. Such estimation and analysis can help to identify which regions have 
the highest probability of remaining poor or of becoming poorer. The analysis 
used data from the Household Budget Survey (HBS), specifically the panel sub-
sample of non-identifiable microdata concerning expenditures per capita and per 
equivalent unit. In addition, the study aimed to assess class-mobility expenditures 

1 Correspondence address: University of Lodz, Faculty of Economics and Sociology, Chair of 
Econometrics, Rewolucji 1905 r. 41, 90-214 Łódź; e-mail: damian.mowczan@uni.lodz.pl. ORCID: 
0000-0002-2971-2461.

2 Chair of Econometrics own funds, for conference: Gospodarka Polski 1990–2019, Kraków.
3 It is worth noting that Banerjee, Duflo and Kremer were awarded the 2019 Nobel Prize in 

Economics for their contribution to poverty reduction.

http://dx.doi.org/10.15584/nsawg.2020.3.15
https://orcid.org/0000-0002-2971-2461


Regional household poverty and mobility analysis  – a transition probability... 287

using Shorrocks’ and Bartholomew’s mobility indices and to assess inequalities 
within regions using the Gini index. 

Literature overview and method description

Poverty can be defined in many ways, but it is a phenomenon that affects nearly 
every society as a complex, multidimensional problem. The pertinent literature widely 
discusses basic questions regarding poverty, including how to define it, who is really 
poor and whether the income criterion is sufficient to describe it. The World Bank 
(2005, p. 9) defines poverty as a “pronounced deprivation in well-being”. The present 
study uses the monetary approach to that definition; therefore, the registered level of 
expenditures per capita (or per equivalent unit) to determine whether or not someone 
is poor4. Poverty analysis uses a wide range of methods, depending on which aspect 
of poverty is being analysed: its incidence, depth, intensity and severity. A sufficient 
overview of these methods is far beyond the scope of this paper, but can be found 
in Panek (2014), World Bank (2005), Haughton and Khandker (2009) and Atkinson 
(1987; 2019).

The present study used the classic Markov chain approach, focusing mainly 
on the matrix of transition probabilities, which can be defined as follows (Rey, 
2014; Quah, 1995a; 1995b; Kordos, 1973; Edigarian et al., 2013):

𝑃𝑃𝑃𝑃𝑡𝑡𝑡𝑡/𝑡𝑡𝑡𝑡+1 = �

𝑝𝑝𝑝𝑝11 𝑝𝑝𝑝𝑝12 … 𝑝𝑝𝑝𝑝1𝑘𝑘𝑘𝑘
𝑝𝑝𝑝𝑝21 𝑝𝑝𝑝𝑝22 … 𝑝𝑝𝑝𝑝2𝑘𝑘𝑘𝑘
⋮ ⋮ ⋮ ⋮
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𝑝𝑝𝑝𝑝21 𝑝𝑝𝑝𝑝22 … 𝑝𝑝𝑝𝑝2𝑘𝑘𝑘𝑘
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𝑘𝑘𝑘𝑘 − 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡(𝑃𝑃𝑃𝑃)
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 ,   ∆= 𝐸𝐸𝐸𝐸�𝑌𝑌𝑌𝑌𝑖𝑖𝑖𝑖 − 𝑌𝑌𝑌𝑌𝑖𝑖𝑖𝑖� 

 is a non-negative value that can be interpreted as the probability of an 
individual moving from state (class) i at time t to state j at time t+1. The sum of 
the probabilities in each row of the matrix is equal to 1.

The elements of the transition matrix can be estimated using the following 
unbiased, consistent maximum likelihood estimator (Rey, 2014; Kordos, 1973): 
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𝑀𝑀𝑀𝑀�(𝑃𝑃𝑃𝑃) =
𝑘𝑘𝑘𝑘 − 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡(𝑃𝑃𝑃𝑃)
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𝐵𝐵𝐵𝐵�(𝑃𝑃𝑃𝑃) =
1
𝑘𝑘𝑘𝑘
� � 𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖|𝑖𝑖𝑖𝑖 − 𝑗𝑗𝑗𝑗|

𝑘𝑘𝑘𝑘

𝑖𝑖𝑖𝑖=1

𝑘𝑘𝑘𝑘

𝑖𝑖𝑖𝑖=1
 

 

𝐺𝐺𝐺𝐺 =  
∆

2𝜇𝜇𝜇𝜇
 ,   ∆= 𝐸𝐸𝐸𝐸�𝑌𝑌𝑌𝑌𝑖𝑖𝑖𝑖 − 𝑌𝑌𝑌𝑌𝑖𝑖𝑖𝑖� 

 is the number of observed transitions between states i and j during the 
period analysed. 
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𝑝𝑝𝑝𝑝21 𝑝𝑝𝑝𝑝22 … 𝑝𝑝𝑝𝑝2𝑘𝑘𝑘𝑘
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𝑝̂𝑝𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑡𝑡𝑡𝑡) =
𝑛𝑛𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑛𝑛𝑛𝑛𝑖𝑖𝑖𝑖,𝑡𝑡𝑡𝑡

 

 

𝑀𝑀𝑀𝑀�(𝑃𝑃𝑃𝑃) =
𝑘𝑘𝑘𝑘 − 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡(𝑃𝑃𝑃𝑃)

𝑘𝑘𝑘𝑘 − 1
 

 

𝐵𝐵𝐵𝐵�(𝑃𝑃𝑃𝑃) =
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𝑘𝑘𝑘𝑘
� � 𝑝𝑝𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖|𝑖𝑖𝑖𝑖 − 𝑗𝑗𝑗𝑗|

𝑘𝑘𝑘𝑘

𝑖𝑖𝑖𝑖=1

𝑘𝑘𝑘𝑘

𝑖𝑖𝑖𝑖=1
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∆

2𝜇𝜇𝜇𝜇
 ,   ∆= 𝐸𝐸𝐸𝐸�𝑌𝑌𝑌𝑌𝑖𝑖𝑖𝑖 − 𝑌𝑌𝑌𝑌𝑖𝑖𝑖𝑖� 

 is the number of individuals who are in state i at time t.
4 The other approach refers to the ability to obtain specific types of goods, including food, 

education and healthcare (World Bank, 2005; Sen, 1981).

(1)

(2)
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The presented transition-probability matrix can be used to assess the general 
scale of mobility in terms of distinct states (classes)5 by computing Shorrocks’ 
mobility index (Shorrocks, 1978; Panek, 2014):
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⋮ ⋮ ⋮ ⋮
𝑝𝑝𝑝𝑝𝑘𝑘𝑘𝑘1 𝑝𝑝𝑝𝑝𝑘𝑘𝑘𝑘2 … 𝑝𝑝𝑝𝑝𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘

� 

 

 

𝑝̂𝑝𝑝𝑝𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖(𝑡𝑡𝑡𝑡) =
𝑛𝑛𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖
𝑛𝑛𝑛𝑛𝑖𝑖𝑖𝑖,𝑡𝑡𝑡𝑡
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∆
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where k is the number of distinct classes in matrix P. This index is equal to 0 when 
perfect immobility occurs. In that case, all the diagonal elements of matrix P are 
equal to 1, so the trace is equal to the number of analysed classes. The higher the 
value of Shorrocks’ index, the higher the mobility.

The Shorrocks’ mobility index however takes into account only probabilities 
on the main diagonal of the transition matrix. The index ignores the distance that 
was travelled by a particular member of a household. That is, there is no difference 
between individuals that moved between the income classes 1 and 2 or classes 1 
and 4. Obviously the second example implies greater mobility. In order to measure 
the scale of the distance that is travelled by the movers, the Bartholomew’s Index 
of Social Mobility could be used (Bartholomew, 1973):
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This index is also equal to 0 when perfect immobility occurs. The higher the 
value of Bartholomew’s index, the higher the mobility.

Application of the Markov chain framework to income analysis is not new. In 
addition, studies concerning Poland have been conducted by, for example, Kordos 
(1973) and Czajkowski (2009) and have focused mainly on forecasting income 
distributions6. One example of a poverty study can be found in Panek (2014), 
but that study does not include the regional aspect. Edigarian, Kościelniak and 
Trojak (2013) used transition-probability matrices to analyse regional differences 
in economic development using some synthetic measure as a base7. 

The present study used the Gini index to highlight the differences in expenditure 
inequalities among Poland’s regions. One common way to define the index is as 
follows (Kot, 2000; Jędrzejczak, 2011):

5 The exact schema of expenditure classes will be presented in the next section.
6 The forecasting formula requires holding some key assumptions, including, time homogene-

ity (meaning that transition probabilities are constant over time). An overview of the assumptions 
and properties of Markov chains can be found in, for example, Shorrocks (1976) or Edigarian, 
Kościelniak and Trojak (2013).

7 Of course, Markov chains are widely used in other economic fields, including modelling 
excepted time to default (Górajski et al., 2016).
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where  D is the mean absolute difference between all pairs of incomes (expenditures) 
and µ stands for mean income (expenditures). The value of the Gini index is equal 
to 0 in the case of an equally distributed category of analysis (i.e. income). The 
higher the value of the Gini index, the more unequal is the distribution (the upper 
limit for the value is 1). 

Data used

The present study used non-identifiable microdata from the HBS. The emphasis 
was on the regional aspect. The period of analysis was two years: 2015 and 2016. This 
is a relatively short period, but the design of the HBS enables the observation of the 
same sub-sample of households through both years8. As previously mentioned, the 
study used two categories, expenditures per capita and expenditures per equivalent 
unit, both of which were expressed in real terms using constant prices from the first 
quarter of 20159. In poverty analysis, another common practice is to use household 
income. The literature provides some evidence in favour of using expenditures 
instead of income, especially in developed countries. This is so for two reasons: the 
income level might be underestimated by the respondents in certain cases, including 
attempts to hide illegal income, while fluctuations are more pronounced in income 
than in expenditure (World Bank, 2005)10.

One problem with using HBS data to measure poverty is that households 
differ in size and demographic structure. To accommodate these differences, in the 
present study, expenditures were computed per equivalent unit using the modified 
Organisation for Economic Co-operation and Development (OECD) equivalence 
scale. The scale weights were as follows (CSO, 2017, p. 35):
• 1 is assigned for the first adult in the household,
• 0.5 is assigned for every other adult in the household,
• 0.3 is assigned for each child, defined as a person under 14 years old.

8 Each year of the HBS data uses two overlapping sub-samples. One of these was also used 
in the previous year, and the other one will be used in the next year. The present study used one 
sub-sample, which enabled observation of year-to-year changes in expenditures for the same set of 
households. Detailed information about the HBS design can be found in the Central Statistical Office 
(CSO) (2016; 2017).

9 Inflation will be taken into account using a quarterly consumer price index (CPI) deflator 
(CSO, 2019, http) due to available database information regarding the monthly rotation of house-
holds (CSO, 2016; 2017).

10 Obviously, using expenditures has some disadvantages, including the possibility that some 
households are hiding either true luxuries or spending on illicit items. This could potentially lead to 
bias in the estimates of transition probabilities.

(5)
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For the purpose of the present study, expenditure classes were set using the 
schema presented below, with the poverty line being 50% of the mean expenditures 
per capita or per equivalent unit in a particular region and in a particular year11.
• Class 1 – below or equal to 50% of mean expenditures.
• Class 2 – 50‒75% of mean expenditures.
• Class 3 – 75‒100% of mean expenditures.
• Class 4 – 100‒125% of mean expenditures.
• Class 5 – 125‒150% of mean expenditures.
• Class 6 – more than 150% of mean expenditures.

Because there is a significant diversification in expenditure categories among 
regions, the study used average expenditures computed separately for each region 
rather than one mean defined at the national level. Figure 1 shows this diversification, 
as averaged, for 2015 and 2016. 

The highest values for both per capita and per equivalent unit expenditures were 
noted for Mazowieckie. The mean value for the per capita expenditures was 119.6% 
of the average level for Poland, while for the per equivalent unit expenditures, it was 
119.4% (PLN 1320 and PLN 2028, respectively). Relatively high values were also 
noted for Łódzkie, Dolnośląskie and Śląskie. 

The lowest values for the categories analysed were noted for Podkarpackie. 
For expenditures per capita, it was 79.9% of the average level for Poland, 
and for expenditures per equivalent unit, it was 83.4% (PLN 882 and PLN 
1417, respectively). Relatively low values were also noted for Świętokrzyskie, 
Warmińsko-Mazurskie and Wielkopolskie.

In relative terms, there were no significant differences between expenditures per 
capita and expenditures per equivalent unit12, although in absolute values the average 
of the latter was notably higher for all regions13.

Results

The following includes a short analysis of the estimated-transition probabilities 
of the expenditure classes during 2015 and 2016 for Poland’s regions (NUTS-2 
level). Table 2 presents all transition matrices. For each region and each category 
of expenditures, the elements of the diagonals of the matrices were interpreted as 
the probabilities that a particular member of a household would remain in the same 

11 Expenditures in the following schema refer to expenditures per capita and expenditures per 
equivalence unit (at constant prices) for selected sub-sample.

12 In the sense of share for average expenditures in particular regions in the average expendi-
tures for the country as a whole.

13 This is a result of dividing expenditures by the values from the equivalence scale. The values 
from the scale are usually lower than the number of household members.
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expenditure class for one year14. The overall between-class mobility, as measured 
using Shorrocks’ mobility index, is presented in Table 1. Additionally, Bartholomew’s 
mobility index was also computed.  
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Figure 1. Regional diversification of real expenditures per capita (upper) and 
per equivalent (lower) units, based on the averages for 2015 and 2016 (relative 
values). 
Source: own study based on HBS data. 
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Figure 1. Regional diversification of real expenditures per capita (upper) and per equivalent 
(lower) units, based on the averages for 2015 and 2016 (relative values)

Source: own study based on HBS data.

14 In fact, as suggested by Kot (2004, pp. 253‒255), the data was also weighted by the number of 
household members. As a result, there was a shift from household distribution to individual distribution.
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Based on Shorrocks’ index, the highest between-class mobility was noted for 
Małopolskie. The mobility rankings for regions varied for both variables, but Łódzkie, 
Kujawsko-Pomorskie and Lubuskie also could be perceived as high--mobility regions. 
The ranking for regions having low mobility was ambiguous: For expenditures per 
capita, Podkarpackie, Zachodniopomorskie and Podlaskie achieved rather low values 
of Shorrocks’ index. For expenditures per equivalent unit, low values were noted for 
Opolskie (which had been in the middle of the previous ranking), Zachodniopomorskie 
and Mazowieckie. The general conclusion is that taking into account differences in 
the sizes and demographic structures of the households notably affected the overall 
mobility in the low and middle portions of the ranking. In this study, Shorrocks’ index 
had values in the range 0‒1.2, as the upper limit is not constant for this measure. For 
each region, the values of the mobility index were higher than 0.6 (midpoint of the 
interval), indicating that, in general, Poland’s regions are rather mobile.

The very first element of the main diagonals of the transition matrices defined the 
probability of staying poor during one year (i.e. staying in the first expenditure class). 

The following conclusions were reached regarding regional differentiation.
• �For expenditures per capita, the highest probability of staying poor was noted for 

Opolskie, Pomorskie and Podkarpackie (approximately 0.68‒0.73).
• �For expenditures per equivalent unit, the highest probability was noted for Pod-

karpackie, Świętokrzyskie and Opolskie. It is worth remarking that there was 
a significant absolute difference between the first and second regions in this ran-
king (the probabilities were approximately 0.60 and 0.71, respectively).

• �The lowest probability for expenditures per capita was noted for Kujawsko-Po-
morskie, Łódzkie and Lubuskie (approximately 0.47‒0.56).

• �The lowest probability for expenditures per equivalent unit was noted for Mało-
polskie, Lubuskie and Podlaskie (approximately 0.34‒0.42).

The very last element of the main diagonals of the transition matrices defined 
the probability of staying in the highest (sixth) expenditure class during one year. 
The following conclusions were reached regarding regional differentiation.
• �For expenditures per capita, the highest probability of staying in „the richest” 

class was noted for Dolnośląskie, Podlaskie and Zachodniopomorskie (approxi-
mately from 0.64‒0.67).

• �For expenditures per equivalent unit, the highest probability was noted for Pod-
karpackie, Mazowieckie and Opolskie (approximately 0.59‒0.62). 

• �The lowest probability for expenditures per capita was noted for Opolskie, Lu-
buskie and Śląskie (approximately 0.49‒0.53).

• �The lowest probability for expenditures per equivalent unit was noted for Kujaw-
sko-Pomorskie, Małopolskie and Świętokrzyskie (approximately 0.45‒0.48).

Taking into account the probabilities outside the main diagonals of the transition 
matrices, Mazowieckie had the highest probability of falling into the first expenditure 
class from another class for expenditures per capita and Lubelskie had the highest 
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probability for expenditures per equivalence unit. The lowest levels were for 
Zachodniopomorskie and Lubuskie (for both types of expenditures)15.

The values of the Bartholomew’s mobility index suggest that higher mobility 
between income classes occurs towards poverty (see Table 1, “downward” and 
“upward” columns). Those results hold on for every analysed region. Additional 
conclusions are as follows.
• �The highest mobility towards poverty was noted for Opolskie, Podlaskie and 

Świętokrzyskie (both for expenditures per capita and per equivalent unit). 
• �The lowest mobility towards poverty was noted for Zachodniopomorskie and 

Podkarpackie (also for both types of expenditures).
• �The highest mobility against poverty was noted for Lubuskie and Małopolskie.
• The lowest mobility against poverty was noted for Opolskie and Świętokrzyskie. 
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Figure 2. Regional differentiation of the Gini index for real expenditures per 
capita (upper) and per equivalent (lower) units, based on the averages for 2015 
and 2016. 
Source: own study based on HBS data. 
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15 Based on the probabilities from the first columns of Table 2.
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Figure 2 shows the estimated values of the Gini indices. The highest expenditure 
inequality was found in Mazowieckie. The Gini index for that region was equal 
to approximately 0.35 for expenditures per capita and approximately 0.32 for 
expenditures per equivalent unit. A high inequality level was also identified for 
Warmińsko-Mazurskie.

The lowest inequality level was noted for Lubuskie in expenditures per 
capita (approximately 0.28) and for Zachodniopomorskie in per equivalent units 
(approximately 0.25). Low inequality levels were also identified for Wielkopolskie, 
Podkarpackie and Małopolskie.

Conclusions

Poland’s regions are distinguished by significant differences in levels of average 
expenditures per capita and per equivalent unit as well as in their levels of transition 
probability. In addition, the estimates of Shorrocks’ mobility index show that some 
differences exist in these levels among regions. The exact ranking is sensitive 
regarding the category of expenditures applied, but in general, Poland’s regions are 
rather mobile. Bartholomew’s index revealed that Polish regions were characterized 
by a greater “towards poverty” mobility (in comparison to upward mobility). This is 
a serious problem that can lead to social exclusion. Of course, probabilities estimated 
only on the basis of a single two-year sample cannot answer questions about the 
nature of the poverty in particular regions. These questions about the persistence of 
poverty are important, especially in the context of social-policy strategies, and should 
deepen the regional dimension of future research (see Panek, 2014)16. Furthermore, 
the Gini index values show some differences in expenditure inequality among regions, 
although the ranking is fairly consistent between the per capita and per equivalent unit 
versions of expenditures.

Except for Opolskie and Lubelskie, all regions have lower probabilities of 
staying poor (in the first class) regarding expenditures per equivalent unit than per 
capita expenditures. In addition, the Gini index of inequality was lower for equivalent 
unit cases. Similar results regarding inequality measurement were obtained by Kot 
(2004, p. 267).

The monetary approach to poverty analysis that was used in this study does 
not cover all the aspects of poverty itself. The literature also suggests taking into 
consideration the multidimensional framework for computing poverty indices. 
Alkire, and Foster measures, for example, make use of weighted dimensions that 
refer to education, health and living environment like pollution or safety (see Alkire, 

16 In addition to the question of the nature of poverty, there is also the issue of how stable in 
time the estimated probabilities are. This stability issue could be checked using other samples from 
other years and will be the subject of future research.
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Apablaza, 2016). Without any doubt, the true nature of poverty cannot be explained 
by just one dimension.

Finally, it is worth noting that obtained results suggest that social policy should 
put more emphasis on the spatial diversification of poverty. The relative distance 
between the “poor” in Mazowieckie region and the “poor” in Świętokrzyskie region 
could be significant. A similar problem refers to particular individuals’ chance of 
improving their overall situation. Thus, this implies a more contextual approach to 
policymaking.
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Summary

The main objective of this paper was to estimate and analyse transition-probability matrices 
for all 16 of Poland’s NUTS-2 level regions (voivodeship level). The analysis is conducted in terms 
of the transitions among six expenditure classes (per capita and per equivalent unit), focusing 
on poverty classes. The period of analysis was two years: 2015 and 2016. The basic aim was to 
identify both those regions in which the probability of staying in poverty was the highest and the 
general level of mobility among expenditure classes. The study uses a two-year panel sub-sample 
of unidentified unit data from the Central Statistical Office (CSO), specifically the data concerning 
household budget surveys. To account for differences in household size and demographic structure, 
the study used expenditures per capita and expenditures per equivalent unit simultaneously. To 
estimate the elements of the transition matrices, a classic maximum-likelihood estimator was used. 
The analysis used Shorrocks’ and Bartholomew’s mobility indices to assess the general mobility 
level and the Gini index to assess the inequality level.

 The results show that the one-year probability of staying in the same poverty class varies 
among regions and is lower for expenditures per equivalent units. The highest probabilities were 
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identified in Podkarpackie (expenditures per capita) and Opolskie (expenditures per equivalent unit), 
and the lowest probabilities in Kujawsko-Pomorskie (expenditures per capita) and Małopolskie 
(expenditures per equivalent unit). The highest level of general mobility was noted in Małopolskie, 
for both categories of expenditures.

Keywords: poverty, transition probability, Markov chains, mobility, inequality, regional analysis.

Regionalna analiza ubóstwa i mobilności gospodarstw domowych  
‒ podejście oparte na prawdopodobieństwie przejścia

Streszczenie

Głównym celem niniejszego artykułu była próba estymacji i analizy macierzy prawdopodo-
bieństw przejścia, określonej dla wszystkich szesnastu regionów Polski (województwa, poziom 
NUTS-2). Analiza została przeprowadzona pod kątem przejść pomiędzy sześcioma klasami wydat-
ków (w ujęciu per capita oraz na jednostkę ekwiwalentną), ze szczególnym uwzględnieniem sfery 
ubóstwa. Okres analizy obejmował dwa lata: rok 2015 oraz 2016. Podstawowe pytanie dotyczyło 
tego, w których regionach prawdopodobieństwo pozostawania w biedzie jest największe oraz jaki 
jest ogólny poziom mobilności pomiędzy klasami wydatków. Do badania została wykorzystana 
dwuletnia podpróba panelowa oparta o nieidentyfikowalne dane jednostkowe Głównego Urzędu 
Statystycznego, pochodzące z badania budżetów gospodarstw domowych. W badaniu wykorzysta-
no zarówno wydatki per capita, jak i wydatki na jednostkę ekwiwalentną, aby wziąć pod uwagę róż-
nice w wielkości i strukturze demograficznej gospodarstw domowych. Elementy macierzy przejścia 
były szacowane za pomocą klasycznego estymatora największej wiarygodności. Analiza została 
uzupełniona ogólną oceną mobilności za pomocą indeksów mobilności Shorrocksa i Bartholomewa 
oraz oceną poziomu nierówności wydatków za pomocą indeksu Giniego.

Wyniki pokazały, że roczne prawdopodobieństwa pozostawania w biedzie różnią się w za-
leżności od regionu i są mniejsze dla wydatków na jednostkę ekwiwalentną. Największe prawdo-
podobieństwo zaobserwowano dla województwa podkarpackiego (wydatki per capita) oraz opol-
skiego (wydatki na jednostkę ekwiwalentną). Najniższym prawdopodobieństwem odznaczało się 
województwo kujawsko-pomorskie (wydatki per capita) oraz małopolskie (wydatki na jednostkę 
ekwiwalentną). Najwyższym ogólnym poziomem mobilności charakteryzowało się województwo 
małopolskie (dla obu kategorii wydatków).

Słowa kluczowe: ubóstwo, prawdopodobieństwa przejścia, łańcuchy Markowa, mobilność, 
nierówności, analiza regionalna.

JEL: I32, C10, R10.
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