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Abstrakt

Cilem této prace je podrobit analyze vnitini migraci v Ceské
republice a posoudit, do jaké miry se vybrané ukazatele podili
na vnitini migraci obyvatelstva v obcich Ceské republiky. V prvni
¢asti prace je pozornost zamétfena na teoreticka vychodiska pro tuto
praci a na diskuzi literatury, na jejimz zaklad¢ byl proveden vybeér
ukazatell pro nasledné analyzy. Vybranymi ukazateli jsou pocet
dokonéenych bytl,, poCet pracovnich mist, mira nezameéstnanosti
a hustota obyvatelstva. V dalsi ¢asti prace je nastinén vyvoj vnitini
migrace v Ceské republice vletech 1991-2012. Po nasledném
zhodnoceni vyvoje vybranych ukazateli a vnitini migrace na urovni
obci je provedena analyza vztahu migrace a vybranych ukazatelt
za stanovené roky pomoci linearni regrese, prostorové exploracni
analyzy dat a geograficky vazené regrese. Vysledkem je zhodnoceni
vlivu vybranych ukazateli na vnitini migraci v Ceské republice
a zhodnoceni pfinosu pouzitych metod na zkoumani vztah migrace

a vybranych ukazatelt.

Abstract

The aim of this study is to analyze internal migration in the Czech
Republic and assess the extent to which selected indicators contribute
to internal migration of the population in the municipalities in the
Czech Republic. The first part is focused on the theoretical
background for this study and on the discussion of literature. On the
basis of literature the indicators were selected for subsequent
analysis. The selected indicators are: the number of completed
dwellings, the number of jobs, unemployment rate and population

density. The next part outlines the development of internal migration



in the Czech Republic between 1991-2012. After the subsequent
evaluation of the development of selected indicators and internal
migration at the municipal level, the relationship of migration and
selected indicators for determined years is analyzed through linear
regression, exploratory spatial data analysis and geographically
weighted regression. The result is an assessment of the impact of
selected indicators on internal migration in the Czech Republic and
evaluation of the contribution of the methods used for exploration of

relationships between migration and selected indicators.

Uvod

Od prvopocatku existence lidstva byl pohyb respektive sté¢hovani
jeho pfirozenou soucasti (Tvrdy, 1997) a je jim dodnes. Studium
migrace a zejména pak studium prostorovych aspektli migrace je
stale aktualni téma a tyka se zna¢ného poctu obyvatelstva. Svétova
migrace zahrnuje 3 % svétové populace, 7 % populace Evropy a 4 %
populace Ceské republiky (Abramuszkinova, 2011).

Tato prace je vénovana trochu opomijené vnitfni migraci.
Piedmétem zajmu je tzemi Ceské republiky a prace je zaméfena
zejména na zkoumani diivodt vnitiniho stéhovani v Ceské republice
pomoci prostorovych analyz. Konkrétné jsou prostorové analyzy
aplikovany na vybrané ukazatele, které byly stanoveny na zakladé¢
reSerSe literatury jako ukazatele s potencidlnim vlivem na vnitini

migraci.

Cile prace

1) Identifikovat ukazatele, které se mohou podilet na migracnich

procesech v obcich Ceské republiky.
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2) Analyzovat prostorové vztahy vybranych ukazatelt vic¢i vnitini
migraci v Ceské republice a zhodnotit piinos pouZitych metod
na zkoumani vztahti migrace a vybranych ukazatelt.

3) Posoudit, do jaké miry se vybrané ukazatele podili na vnitini

migraci obyvatelstva v obcich Ceské republiky.

Material a metodika

Na zaklad¢ reSerse literatury byly vybrany faktory s moznym vlivem
na migraci: pocet dokoncenych bytidl, pocet pracovnich mist, mira
nezam¢stnanosti a hustota obyvatelstva. Vybrané faktory jsou
analyzovany pomoci nasledujicich metod: linearni regrese,
prostorové explora¢ni analyzy dat a geograficky vazené regrese.

Pro zjisténi vztahu mezi migraci a zvolenymi faktory je pouZzita
regresni analyza. Pomoci linearni regrese lze zjistit tésnost mezi
dvéma proménnymi, stanovit velikost vlivu nezédvisle proménné¢ X
na zavislou proménnou Y a z hodnot nezavisle proménné predikovat
hodnoty zavisle proménné (Rabusic, 2004).

Pfed samotnou analyzou prostorovych dat se provadi prostorovoa
exploracni analyza dat. Jak uvadi Chi a Zhu (2008), tato analyza je
klicovym krokem pied naslednym prostorovym regresnim modelem.
Pfi modelovani prostorové regrese jsou dilezité tyto koncepty:
prostorova  autokorelace, prostorova  heterogenita,  matice
prostorovych vah a problém modifikovatelné plosné jednotky.

Geograficky vazené regrese je metoda fadici se mezi explora¢ni
techniky prostorové analyzy dat a jeji snahou je alesponn z Casti
vyfesit problém prostorové nestacionarity, ktera znamena odliSnost
vztahl mezi proménnymi v prostoru (Spurna, 2006). Je zaloZena na
klasické regresni analyze, pfi¢emz ji rozSifuje o pohyblivé regresni
parametry, u nichz umoznuje odhadovat jejich lokalni podobu
(Spurna, 2008a).



Vysledky a diskuse

Aby bylo mozné zjistit, zda je mezi vybranymi ukazateli a vnitini
migraci né¢jaka vazba, byla nejprve provedena regresni analyza bez
prostorové dimenze. Z vysledki jsme zjistili, ze mezi migraci
a hustotou obyvatelstva a mirou nezaméstnanosti je vztah velmi
slaby. Vztah mezi migraci a potem pracovnich mist v obcich byl
slaby, ale silngjsi, nez u pfedchozich dvou ukazateli. Nejsilnéjsi
vztah byl nalezen mezi migraci a poctem dokoncenych byta.

Naslednou analyzou prostorové autokorelace byla prokazana
pozitivni  prostorova autokorelace u miry nezaméstnanosti.
U ostatnich sledovanych ukazateld se sice objevovaly shluky, ale
pouze v mens$im rozsahu a spiSe samostatné pro mensi izemni celky.
I podle hodnoty vysledného Moranova I nebyla u ostatnich ukazatelii
prostorova autokorelace prokazana.

Jako posledni byla provedena analyza GWR. U vSech ukazateli
byla prokazana nestacionarita jejich zkoumaného vztahu s migraci.
Vzdy jsme mohli identifikovat oblasti jak s pozitivnim, tak
negativnim charakterem zavislosti. Pouze vyskyt téchto oblasti se
mezi sledovanymi lety ménil. Pro vétSinu ukazatelti vysvétlil model
GWR mnohem vys§i podil variability ve srovnani s globalnim
regresnim modelem sledovaného vztahu migrace a vybranych
ukazatelll. Nejvys$i mira vysvétlené variability byla pro vztah
migrace a po¢tu dokoncenych bytd (32 % v roce 2001 a téméf 36 %
vztah migrace a hustoty obyvatelstva. Ve vSech sledovanych letech
se pohybovala kolem 20 %.

Individual indicators explained internal migration from 20
to a maximum of 36 %. The combination of different factors and
performance multiple geographically weighted regression would
definitely increased explained variability rate, because such
a complex process such as migration can not be explained by only
one variable. But the aim of this work was to assess the extent
to which selected indicators contribute to the internal migration of the
population in the municipalities in the Czech Republic.

It is also important to realize that the analysis results are affected
by the calibration of the model. When using other input parameters
we get different result values. It is obvious that the application
of spatial analysis is a very large topic, but its contribution

to examination not only demographic processes is significant..
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selected indicators, although clusters were appearing, but only on a
small scale and rather separately for smaller territorial units. Even
according to the value of the final Moran I, there was no spatial
autocorrelation demonstrated at the other indicators.

As a final analysis geographically weighted regression was
conducted. For all indicators nonstationarity of their examined
relationship with migration was demonstrated. It has always been
possible to identify areas of both positive and negative nature of
relationship. Only the incidence of these areas has changed among
the surveyed years. For most indicators geographically weighted
regression model has explained a much higher proportion variability
compared with a global regression model of this relationship of
migration and selected indicators. The highest variability rate was
explained by the relationship of migration and the number of
completed dwellings (32 % in 2001 and almost 36 % in 2010).
Conversely, the lowest variability rate was explained by the
relationship of migration and population density. In all the years it

was around 20%.

Conclusions

This study demonstrated the possibility of using spatial analysis
when examining internal migration in the municipalities in the Czech
Republic. Their undisputed advantage is the inclusion of the spatial
dimension of the data and subsequent visualization of the results.
A disadvantage could be demands on data input to the model. Even
in this study the availability of data at the municipal level was
limiting factor. Migration is a complex process and on decision-
making of individual if to migrate is influenced by a number of

factors, some of which are very difficult to measure.
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Zavéry

Tato prace ptredvedla moznosti vyuziti prostorovych analyz pfi
zkoumani vnitini migrace v obcich Ceské republiky. Jejich
bezespornou vyhodou je zahrnuti prostorového rozméru dat
a nasledna vizualizace vysledkii. Nevyhodou by mohla byt naro¢nost
na data vstupujici do modelu. I vtéto praci byla dostupnost dat
na urovni obci limitujicim faktorem. Migrace je velmi slozity proces
a na rozhodovani jedince o stehovani ma vliv celd fada faktort,
z nichz nékteré jsou jen velmi t€zko méfitelné.

Jednotlivé ukazatele vysvétlovaly vnitini migraci od 20
do maximalné 36 %. Pfi kombinaci riznych faktori a provedeni
mnohondsobné geograficky véazené regrese by se urCité mira
vysvétlené variability zvysSila, nebot tak slozity proces jako je
migrace nelze vysvétlit pouze jednou proménnou. Cilem této préce
ale bylo posoudit, do jaké miry se vybrané ukazatele podili na vnitini
migraci obyvatelstva v obcich Ceské republiky.

Také je dulezité si uvédomit, ze vysledky analyz jsou ovlivnény
nastavenim modelu. Pfi pouziti jinych vstupnich parametri bychom
dostali rozdilné vysledné hodnoty. Je =ziejmé, ze aplikace
prostorovych analyz je velmi rozsahlé téma, ale jejich pfinos pro

zkoumani nejen demografickych procest je vyznamny.

Introduction

From the very beginning of human existence was the movement or
migration its natural components (Tvrdy, 1997) and it is till now. The
study of migration and in particular the study of spatial aspects of
migration is still a hot topic and covers a significant number of the

population. World migration includes 3 % of the world population,



7 % of the population of Europe and 4 % of the population of the
Czech Republic (Abramuszkinova, 2011).

This study is devoted to a little neglected internal migration. The
focus is on the territory of the Czech Republic and the study is
focused on examining the reasons of internal migration in the Czech
Republic through the spatial analyzes. Specifically, spatial analysis
are applied to the selected indicators, which were based on literature
review as an indicator with the potential impact on internal

migration.

Aims of the study

1) To identify indicators that may be involved in migration processes
in municipalities in the Czech Republic.

2) To analyze the spatial relationships of selected indicators towards
internal migration in the Czech Republic and to evaluate the benefits
of the methods used for exploration of migration and selected
indicators.

3) To assess the extent to which selected indicators contributes to the
internal migration of the population in the municipalities in the Czech

Republic.

Material and methods

On the basis of literature review were selected factors with potential
influence on migration: the number of completed dwellings, numer of
jobs, unemployment rate and population density. Selected factors are
analyzed through the following methods: linear regression, spatial
exploratory data analysis and geographically weighted regression.

To determine the relationship between migration and selected

factors the regression analysis is used. With linear regression it is
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possible to determine the tightness between the two variables,
to determine the size of the effect of independent variables X on the
dependent variable Y and from values of the independent variables
to predict the value of the dependent variable (Rabusic, 2004).

Prior to the analysis of spatial data the exploratory spatial data
analysis is done. As reported by Chi and Zhu (2008), this analysis is
a key step before the subsequent spatial regression model. In spatial
regression modeling these concepts are important: spatial
autocorrelation, spatial heterogeneity, spatial weights matrix and
modifiable areal unit problem.

Geographically weighted regression is a method belonging to the
exploratory spatial data analysis techniques and its aim is to at least
partially solve the problem of spatial nonstationarity, which means
the difference of relations between variables in space (Spurna, 2006).
It is based on the classical regression analysis, while expanding it by
the moving regression parameters, for which it allows to estimate
their local form (Spurna, 2008).

Results and discussion

In order to determine whether there is any bond between the selected
indicators and internal migration, the regression analysis without
spatial dimensions was performed first. From the results, we found
that between migration and population density and the rate
of unemployment is a very weak relationship. The relationship
between migration and the number of jobs in the municipalities was
weak, but stronger than in the previous two indicators. The strongest
relationship was found between migration and the number
of completed dwellings.

Subsequent analysis of spatial autocorrelation demonstrated

a positive spatial autocorrelation in the unemployment rate. For other
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