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The obtained values of the poverty rates were placed on the map to illustrate the spatial

distribution of analysed phenomena.

Figure 1. SEBLUP poverty rate estimates at LAU 1 level in Poland
Source: own elaboration based on EU-SILC 2011, NSP 2011 and LDB.

The map presented shows that there is considerable spatial variation of poverty rate in
Poland. The country is clearly divided into the central and the western part — characterized
by lower values of poverty and the eastern part with high values of the analysed indicator.
The cartogram also indicates that big cities demonstrate lower levels of poverty than those units
surrounding them. For example, in Poznan, the main city of the region, poverty rate was equal to
7.65% while in the poznanski area, which surrounds Poznan, it was equal to 9.17%. Among 10,
of the most at risk to poverty are units from the following districts: lubuskie, malopolskie,
mazowieckie, podkarpackie and swigtokrzyskie, which indicates poverty region occurrence in

the eastern part of Poland.
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Conclusions

One of the biggest challenges in small area estimation is the substantive appraisal of
the obtained results. For this purpose, poverty rate estimates obtained using SEBLUP were
compared to the share of people using social benefits and long-term unemployment rate (the
share of people being unemployed for over 12 months). These indicators are strictly connected
with the analysed phenomena. The correlation analysis clearly indicates that the structure of
the poverty rate obtained using SEBLUP is more similar to the compared social indicators
than direct estimates. The Spearman correlation coefficient between the share of people using
social benefits and the SEBLUP poverty rate is equal r; = 0.5653 compared to direct estimates
ry =0.3852. Similarly, in the case of the long-term unemployment rate correlation the coefficient
was equal 7, = 0.4592 for SEBLUP to r, = 0.2761 in the case of direct estimates. Based on the
obtained results, it can be concluded that indirect poverty rate estimates (using the SEBLUP
estimator), apart from smaller mean square errors, characterize also closer to the reality of the
description of the poverty phenomena.

Application of the Fay-Herriot model with the spatial correlated random effect (SEBLUP)
allows obtaining poverty rate at a LAU 1 level. This is also associated with the prominent
growth of a number of spatial units for which poverty rate is available. The obtained estimates
show the strong spatial diversity of poverty in Poland. Better living conditions in households
can be observed in metropolitan areas and western parts of Poland. On the other hand LAU
1 units in eastern parts can be characterized with a larger number of poor people. Moreover
these estimates characterize the smaller values of MSE than the estimates obtained in a direct
way. A comparison of the estimated poverty rates with the known values of other indicators
concerning living conditions shows that the model describes the poverty phenomena in Poland
in a reliable way. The obtained values deliver information at the local level, which can help in
conducting more effective social policy by such authorities as the Ministry of Family, Labour
and Social Policy, Ministry of Development and others. Detailed data about the poverty level
obtained by small area estimations methods would be very useful in many projects conducted by
the above mentioned institutions e.g. Europa 2020, National Reform Program or Agenda Post-
2015. All of them aim to reduce poverty, so data about these phenomena at the local level will
help to identify the poorest areas and proposed methodology would be treated as an evaluation
tool in these projects.

In proposed approach it is also possible to use the proximity matrix based on the multivariate

approach instead of considering the classical typicality matrix. Results of the simulations



The Spatial Fay-Herriot Model in Poverty Estimation 201

performed in the SAMPLE project show that such a matrix form would improve the estimates
of MSE (Pratesi et al., 2010). Future research could also be focused on the application of unit
level models (Guadarrama, Molina, Rao, 2016). In these models the distribution of household’s
income could be estimated instead of poverty rate. This class of models have better empirical
properties but require unit data from census or administrative registers. The proposed ideas aim

to elaborate the best method that could be used to estimate poverty indicators in Poland.
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