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Abstract
This bachelor thesis examines the determinants of divorce in the Czech
Republic. Based on data on regional statistics that are publicly available by
the Czech Statistical Office, it aims at explaining the variation in the crude
divorce rate among the Czech districts and identifying its most important
determinants. The main contribution of the present thesis is an econometric
analysis of the latest panel data. A panel data of 77 cross-sectional units
(districts) observed between 2004-2018 are analysed using a fixed effects panel
data model.

The results of the macroeconomic analysis reveal that the crude divorce
rate is higher in districts with relatively more marriages, abortions and job
applicants. Likewise, higher natural population increase and criminality cause
a higher divorce rate. On the contrary, relatively more physicians and lower
education level decrease the divorce rate. However, the majority of variation
explained by the model has roots in unobserved factors - individual and time
effects. Surprisingly, Prague is not recognised as an outlier since the results
appear comparable for both its inclusion and exclusion.
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Abstrakt
Tato bakalářská práce se zabývá determinanty rozvodovosti v České republice.
Na základě regionálních statistik, které jsou zveřejňovány Českým statistickým
úřadem, je jejím cílem vysvětlit rozdíly v hrubé míře rozvodovosti mezi českými
okresy a identifikovat nejvýznamnější determinanty. Hlavním přínosem této
práce je ekonometrická analýza nejnovějších panelových dat. Panelová data
uvažující 77 průřezových jednotek (okresů) pozorovaných v letech 2004-2018
jsou analyzována s použitím modelu fixních efektů pro panelová data.

Výsledky makroekonomické analýzy ukazují, že hrubá míra rozvodovosti je
vyšší v okresech s relativně více sňatky, potraty a vyšším počtem uchazečů
o zaměstnání. Vyšší přirozený přírůstek populace a kriminalita rozvodovost
rovněž zvyšují. Naopak relativně vyšší počet lékařů a nižší úroveň vzdělanosti
rozvodovost snižují. Většina modelem vysvětlené variace má však kořeny
v nepozorovaných faktorech - individuálních a časových efektech. Praha
překvapivě nevystupuje jako odlehlá hodnota, jelikož se výsledky zdají být
srovnatelné jak při jejím zahrnutí, tak při vyloučení.

Klasifikace JEL C33, J12
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Research question and motivation Human’s nature is to live in unions rather
than alone. The economics of scale seems to be the most significant reason since
a union allows for a division of labour, coordination of investments, risk pooling,
etc. But, according to Weiss & Willis (1997) individuals nowadays willingly leave
marriages at higher rates compared to the past. Once the divorce was scarce, mainly
higher classes got divorced. Recently divorce has become more frequent even among
lower classes (Goode, 1962). Legal restrictions have become less limiting and the
costs associated with getting divorced have decreased. Finally, divorce has ceased to
be perceived as a social problem. However, are there groups of people who are more
prone to get divorced than others? Are there any important factors determining a
marriage break-up? This thesis will consider the Czech marriage market and through
empirical research, it will explain the main attributes of divorce in the Czech districts.
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estimates how the expected divorce risk changes with the duration of marriage
(Jalovaara, 2002). DiFurio, Lewis & Goode (2012) analysed data in Tennessee.
Another regional analysis was carried out across the US (Glenn & Shelton, 1985).

Within the Czech Republic, the rate of divorce has been lately analysed only in
Fojtíková (2018), Křikavová (2016) and Bracek (2010).

Fojtíková (2018) focuses mainly on the hypothesis that the divorce rate rises in the
periods of prosperity. This research is based on the time-series quarterly aggregate
data for the Czech Republic for the period 1993-2016 and considers independent
variables, such as the number of marriages, GDP, unemployment rate, average wage,
etc. Fojtíková (2018) finds out that only a legislative change and an average wage
are statistically significant.
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Křikavová (2016) analyses the determinants of divorce using aggregate data.
This research is based on the analysis of divorce rate aspects, such as the effect of
education, the divorce rate by age or by the duration of a marriage, etc., focusing
on years 1991, 2001 and 2011. It analyses concurrently the divorce rate intensity at
the region and the district level and its development over time. Obtained results
are presented using the statistical tables, diagrams and maps.

Bracek (2010) analyses the most common reasons for divorce based on individual
data collected through interviews. This paper confronts the statistical data and
general theoretical knowledge with reality.

No econometric analysis using regional statistic has been carried out to analyse
the divorce rate in the Czech districts, thus the thesis will contribute to this stream
of missing research. As opposed to Fojtíková (2018), we will consider a smaller
administrative unit, which may uncover important implications. Contrary to
Křikavová (2016), we will consider a greater variety of variables together with the
estimation of their respective significance. Compared to Bracek (2010), we will use
aggregate data at a greater scale and pooled from a credible source instead of data
collected by the method of interview.

When complemented by a similar analysis of marriage rates in the future, the
results could serve policymakers as a background when redesigning the family policy.

Methodology This thesis will use the data publicly available by the Czech
Statistical Office (CZSO), particularly we will work with regional statistics. Using
this data, I will estimate a multiple regression model to explain the variation in the
rate of divorce among the Czech districts. The model will analyse 77 observations
(76 districts + Prague).

As the independent variables, the model will assume the population in a district,
unemployment, migration, average wage, birth rate and level of education. Primarily,
the cross-sectional regression model will be constructed. A panel data version of the
model may be tested too.

Given the distribution of the dependent variable, the appropriate model (OLS,
logit) will be applied.

The cross-sectional version of the model will take the following form.

divori = α+β1popi +β2unempli +β3marri +β4immigri +β5emigri +β6bornchildi

+β7deathsi+β8avgwagei+β9educi+β10healthi+β11abortioni+β12avgagei+β13parki
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Chapter 1

Introduction

In contemporary society, divorce has become a central issue for many
researchers for its broad consequences on the family structure. The past
century witnessed a dramatic change in the divorce pattern. More couples
have been divorcing since the mid-20th century, which reflects the releasing
conditions (e.g. lower costs of divorce, less restrictive legislative, broader
social acceptance, economic progression), and implies that divorce has become
a regular part of people’s lives. In the Czech Republic, almost half of the
marriages end in divorce, which puts it at the forefront of both European and
global scales (OECD, 2019). According to the 2011 Population Census, the
share of divorced individuals accounted for approximately 12 % of the
population aged 15+. It is a notable increase since 1950 when divorcees
accounted for less than 2 % (CZSO). Divorce represents a considerable life
change for both partners, which is mainly due to gender-specific roles in
marriage and the labour division (Jánský, Pertold, & Šatava, 2016). Married
women traditionally take care of children and household, while men are more
active in the labour market (Becker, 1991). The specialisation and roles
predetermine the main consequences of divorce - for women, it usually
signifies a risk of worsening of the economic situation, whereas for men risk of
losing contact with children (Dudová, 2007). Even though divorce is generally
perceived as a negative event, people still dissolve their marriages for
innumerable different reasons, from individual to macro-level ones. Research
suggests indicators that play a role in, and thus influence, the marriage
outcome. These include, for example, the unemployment rate (Svarer, 2002;
Charles & Stephens, 2004), per capita income (DiFurio, Lewis, & Goode,
2012), religion (De Graaf & Kalmijn, 2006; Breault & Kposowa, 1987),
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urbanity (South, 2001; Kalmijn & Poortman, 2006) and education
(McLanahan, 2004).

In the Czech Republic, several studies were performed addressing the
question of determinants of divorce. Fojtíková (2018) uses time-series
quarterly aggregated data for the Czech Republic mainly to test the
hypothesis of rising divorce rates in the periods of prosperity. She finds that
among her selected independent variables, only a legislative change and
an average wage are statistically significant. Zeman (2003) deals with the
hypothesis of the influence of premarital cohabitation on marital stability by
applying event history analysis on individual data. Pakosta (2012) uses the
same method to evaluate the role of age and education in the divorce
incidence using data on couples who entered into their first marriage in 1994.
A similar analysis based on marriages formed in 2000 is conducted by
Hrazdírová (2017). Vohlídalová (2010) performs a binary logistic regression to
explain the determinants of gender-specific request for a divorce. All the
above studies analyse data for the whole Czech Republic; they do not account
for interregional variation. Regional differences in divorce rates in the Czech
Republic have been assessed only qualitatively, and thus these do not reveal
the relative importance of determinants in the explanation of divorce
(Křikavová, 2016; Klufová, 2008). Moudrá (2012) examines the divorce rate
at the regional level and describes linear trends in the marriage rate and the
divorce rate, but does not refer to any determinants.

The objective of this thesis is to contribute to the stream of missing research
on divorce in the Czech Republic. Several studies were performed addressing
the question of determinants of divorce, but no econometric analysis using
regional statistics to explain the variability of divorce intensity across the Czech
Republic has been implemented yet. Using district-level data obtained from the
Czech Statistical Office (CZSO) to uncover more detailed implications, we will
fill the research gap. Based on a balanced panel consisting of 77 cross-sectional
units (districts) observed in 15 consecutive years; 2004-2018; an econometric
analysis will be performed to identify the most crucial macro-level determinants
of divorce relevant to our environment.

The thesis is structured as follows: Chapter 2 summarises the existing
literature, both Czech and global, dealing with divorce. The divorce rate
displays a long run increasing trend, and the theoretical reasons behind this
increase are discussed in Section 2.1. Divorce is a controversial topic, as
indicated by the scope and variety of the existing empirical literature on
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divorce determinants reviewed in Section 2.2. Chapter 3 introduces the Czech
data: Section 3.1 presents the history and trends of divorce in the Czech
Republic, and Section 3.2 describes data used for the econometric analysis.
Chapter 4 specifies the methodology adopted for appropriately estimating the
crude divorce rate. The results of the regression and discussion are presented
in Chapter 5. Chapter 6 summarises our key findings. Extra material is
offered in Appendix A: Section A.1 discusses the economic benefits of
a partnership, and Section A.2 compares the two most common forms of
a partnership - marriage and cohabitation. Finally, Section A.3 describes the
selection methods and diagnostics of the estimated model.



Chapter 2

Literature review

2.1 Theoretical reasons for recent increases in the
divorce rate

The exact definition of divorce may slightly differ in distinct legal systems. In
the Czech Republic, divorce is defined within the New Civic Code (CZ: Act
No. 89/2012 Coll., the New Civil Code, as amended); particularly within the
Family Law (Sections 655-975). According to this law (CZ: Sections 755-756
of Act no. 89/2012 Coll.), marriage may be only divorced if ’the cohabitation
of the spouses is profoundly, permanently and irreparably disrupted, and it is
no longer possible to expect its renewal. The court must find out the existence
of marital breakdown while determining the causes of disruption.’ (translation
from Czech) Besides the death of one of the spouses; divorce is a common legal
dissolution of marriage.

Since marriage is a necessary prerequisite for a possible divorce, we will
briefly present an explanation of why people marry in the first place.
Marriage provides a wide range of benefits - from better physical and
psychological health to economic advantage. From an economic perspective,
marriage allows for division of labour and specialisation, coordination of
investments, risk pooling, and gaining more through cooperation (Weiss,
1997). These benefits are generally produced within any kind of a partnership
(e.g. cohabitation); within marriage just to a greater extent thanks to higher
stability and the legal protection. The existence of benefits, together with the
accumulation of ’marital capital’ (e.g. children, experience) makes the
dissolution harder and more costly. Therefore, assuming that partners are
aware of obtaining these benefits, they may view them as reasons to form
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long-term relationships. Nevertheless, individuals still choose to separate.
Extensive discussion of marital benefits and description of marriage and
cohabitation are provided in Appendix A, Section A.1 and Section A.2,
respectively.

The trend of divorce has evolved dramatically over time. In the past,
divorce was rare and mainly higher classes divorced. The cultural acceptance
was limited, and both religion and social norms required marriage and
a permanent family. The marital dissolution was not supported - it was
possible only under strict requirements - and divorcees were perceived as
deviants. The state acted in favour of the long-lasting good of all and divorce
by a mutual agreement, where spouses defended only personal interests, was
not granted. While, initially, the legally accepted reasons of divorce were
connected mainly with religion, during the 18th and 19th centuries, additional
legal causes were introduced as, for example, wife’s adultery, certain forms of
husband’s adultery and physical violence (Woolsey & Jameson, 1883).

However, the social background has changed over time and culture has
developed into more relaxed. Divorce has become more common even for lower
classes, which is a phenomenon observed since the mid-20th century (Goode,
1962). Less limiting legal restrictions and lower costs of getting divorced have
made divorce attainable to a broader population. Higher female labour force
participation and rise in feminist awareness made women independent and able
to end unsatisfactory marriages. The declining role of the church and post-war
expansion also played essential parts in the evolution of divorce. Furthermore,
since the late 1960s, the association of divorce was not strictly negative anymore
as far as children’s welfare is concerned - a view of not being necessarily trapped
in a broken family (Wilcox, 2009). All the above-mentioned caused divorce to
be no longer perceived as a social problem. Instead, it has become more socially
acceptable, and, nowadays, individuals are willing to leave marriages at higher
rates (Weiss & Willis, 1997). Because of its broad consequences, it is of great
interest to policymakers and researchers. In the next paragraphs, the most
important factors behind the increasing divorce rate will be discussed.

Culture and social acceptance of divorce During the 20th century, the
world experienced an extensive social and cultural development leading to
a considerable change in the overall attitude toward relationships. Physical
attractiveness and good financial outlook of the partner together with mutual
love and understanding has become relatively more important compared to
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the past (Buss, Shackelford, Kirkpatrick, & Larsen, 2001). The spread of the
birth control lowers the risk of unwanted pregnancy, and therefore it reduces
the importance of finding ’lifelong’ partner and, consequently, the
relationships tend to be more fragile. The commitment, especially of men, is
further reduced by the exposure to images and movies showing attractive
people since it creates a false belief that the world is crowded with such
attractive people. Thus, it increases the emphasis on physical appearance
(Buss et al., 2001). Further, partly as a result of the current rush time with
the lack of personal communication, people better leave the not working
relationships than try to fix it - there are no longer such strong economic
incentives to stay in the union, and thus they find it a more comfortable
solution.

Several researchers argue that culture plays a crucial role in the evolution
of the divorce rate, and, together with divorce law changes, they examine the
cultural approval of divorce (Hiller & Recoules, 2013). The culture transmits
intergenerationally in two ways - through parental preferences and parental
divorce decisions. Although, the environment, society and peers, affect children
within the socialisation process, the influence of parents seems to be the most
essential one.1 According to Hiller & Recoules (2013), socialisation is achievable
only if parents declare the identical values (i.e. divorce preferences), and tends
to be stronger when these correspond with their decisions. Divorce may have
two opposite repercussions on children - it either enhances their acceptance
of divorce as they view it as more ordinary, or it yields a negative stance in
the case of traumatic experience. However, recent research suggests that the
former prevails (Amato, 1996; Kapinus, 2004)2.

Economic argument Hiller & Recoules (2013) define ’Divorce Revolution’
as a movement from mutual consent to unilateral divorce - a process
associated with rising divorce rates. They argue that the fundamental shift
away from the equilibrium is initiated by a particular economic shock, which
enhances the conditions for divorcees and thus triggers the first increase in
the divorce rate. For example, the technological progress (Greenwood &

1However, De Graaf & Kalmijn (2006) argue that as divorce occurs more frequently, the
parental divorce ceases to be that influential, and the socialisation happens through the
broader surrounding instead.

2Kapinus (2004) emphasises the gender differences and shows that daughters with divorced
parents are more likely to adopt a favourable attitude toward divorce compared to sons in
the same situation. See Kapinus (2004) for an extensive discussion.
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Guner, 2009) may disrupt the traditional family setting of a husband being
the breadwinner and a wife being a housekeeper (Buss et al., 2001) since the
new technologies offer to spend less time keeping the household and thus
allow women to participate more in the labour market. It implies the advance
in female autonomy (e.g. higher women’s employment, relatively lower wage
gap, more power within the relationship). Women have become more
financially independent and aware of gender differences in marital benefits3

(Ruggles, 1997), which were the primary triggers of the revision of their
attitudes toward marriage. The gradually declining gender specialisation
causes that both spouses may dedicate more time to work but at the cost of
lower marital benefits (Greenwood & Guner, 2009).

Such an economic shift may be the source of the primary divorce increase.
Subsequently, higher divorce rates may trigger more positive social attitude
toward divorce, which may, in turn, lead to its further increase. The
transformed background allows for divorce law changes, and thus the divorce
rate reaches the new equilibrium (Hiller & Recoules, 2013).

Legal restrictions The empirical research implies that the rise in divorce
rates observed since the mid-20th century was an incentive for a change of the
divorce law (Hiller & Recoules, 2013). Widespread legal reforms releasing the
terms under which divorce was allowed were entering into force since the
1970s, and their nature varied across countries - from the legalisation of
divorce itself to the introduction of ’no-fault’ or even unilateral divorce.
Compared to the strict ’fault’ regime, the ’no-fault’ divorce does not require
any proof of fault to be presented by an innocent spouse, the transaction
costs are thus reduced, and the couple may be divorced based on mutual
agreement. Moreover, some reforms even abandoned the requirement of
mutual agreement and granted a unilateral divorce, where only one of the
spouses demanding divorce is sufficient for the court (usually accompanied
with a required minimum time of separation). Introduction of such laws has
facilitated divorce, and may, in turn, further undermine the traditional family
structure (González & Viitanen, 2009).

Thorough research ascertaining the extent to which reforms are responsible
for the additional increase in the divorce rate, and the permanency of this
effect, was carried out and provided diverse conclusions. Peters (1986, 1992)
argues that divorce law changes also alter the decision to enter into marriage,

3See Appendix A, Section A.1: Economic benefits of a partnership.
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the incentives how much to invest in marriage and the compensation at divorce.
She shows that the approval of unilateral divorce does not significantly affect
divorce rates. Allen (1992) disagrees and shows that the incidence of divorce
increases in the same situation. Friedberg (1998) controls for unobserved factors
by using panel data and finds that the divorce rate increases significantly and
permanently in response to the adoption of unilateral divorce reforms. As
she reports, these explain 17 per cent of the total increase in the divorce rate
between 1968 and 1988 in the US. Wolfers (2006) re-examines these results and
finds only transitory positive effects. He argues that the short-run and long-run
effects differ - a rapid increase promptly after the introduction of the reform is
followed by a dispersion over time.

A similar analysis was performed using European data. According to
Eurostat figures, the rise in the crude divorce rate (CDR; the annual number
of divorces per 1.000 people) is evident - from 0.8 in 1965 to 1.9 in 2016.4 The
primary source of such an increase may have been the legalisation of divorce
in the several EU Member States during this period (e.g. Spain, Italy,
Ireland). González & Viitanen (2009) use data on 18 European countries for
the period 1950-20035 and, as figures in their paper show, all of the included
countries, except for Ireland and Italy, have adopted unilateral divorce law by
2003. Their results imply that the adoption of more relaxed divorce law
significantly and permanently contributes to the increase in divorce rates - the
CDR increases by approximately 0.6. Further, they emphasise the influence of
reforms on the quantity and quality of marital matches, which may be altered
via, for example, reduction of the ’exit costs’ and marital benefits.

To conclude, recent empirical work suggests a significant positive effect on
the divorce rate for at least some years after the adoption of unilateral divorce
law. However, the size of this effect appears to be only limited compared to
the total rise in the divorce rate.

The reasons for the across country divorce rate variation remain to be
examined. Nowadays, when the divorce rate systems have evolved into more
harmonised among countries, these are rather cultural norms that provide
an explanation for differences between countries. To demonstrate, Furtado,

4Statistic computed based on EU-27; all EU Member States; and the UK. The value in
2016 is estimated only with 27 countries since data for Ireland are not available (Eurostat,
2019).

5Countries: Austria, Belgium, Denmark, Finland, France, Germany including the German
Democratic Republic after 1991, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland, UK.
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Marcén, & Sevilla (2013) examine immigrants while assuming the cultural
mobility and persistence and controlling for the socio-economic background
(e.g. religion, GDP). They find that the home country’s divorce rates indeed
affect divorce behaviour of those individuals, even though they face divorce
laws of their new country. The effect of cultural values is more substantial for
women and intensifies with more immigrants from the same culture.

Recently, the CDR started to follow the opposite trend in some countries,
while it continues to rise in other countries. OECD, based on available data for
33 countries in 1995-2017, reports an increasing trend in 18 countries compared
to a decreasing trend in 12 countries. Reasons for divergence differ across
countries, and the case of the Czech Republic, which experiences the declining
trend, will be discussed in Chapter 3, Section 3.1 (OECD, 2019).

2.2 Determinants of divorce in the empirical
literature

Divorce is a controversial topic and has been a subject of extensive worldwide
research; especially in the US and in the western and northern European
countries (Mo, 2016). Empirical literature describes various determinants,
and their usage depends on the nature of data availability. Much of the
available literature on determinants of divorce deals with individual data.
Such research is mostly based on censuses and questionnaires and has been
performed in, for example, Netherlands (De Graaf & Kalmijn, 2006),
Denmark (Svarer, 2002), Finland (Jalovaara, 2003), Norway (Lyngstad,
2004), but also in the US (Heaton, 2002) and Korea (Chun & Sohn, 2009).
Analyses of aggregated data have been performed in, for example,
Switzerland (Robert-Nicoud, 2014), the US (DiFurio et al., 2012) and Japan
(Lester & Abe, 1994), China (Zhang, Wang, & Zhang, 2014) and Taiwan
(Cheng, 2016). International studies examining the European countries were
conducted based on both individual (Sieben & Verbakel, 2013) and
aggregated data (Kunzel, 1974). Also, research using aggregated data on 66
countries worldwide was performed (Trent & South, 1989).

As far as determinants of divorce are considered, DiFurio et al. (2012)
distinguish between internal and external factors. They argue that the
internal factors (e.g. personal income, family structure) may be relatively
more important in the divorce decision compared to the external factors (e.g.
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a role of the business cycle) since the internal factors are likely to be
influenced directly by spouses. When we consider aggregated data, the most
appropriate determinants are linked to the socio-economic conditions and
demography. Even though many variables cannot be measured appropriately
at an aggregated level (Breault & Kposowa, 1987), and thus not yield any
precise volume of their effect, they still seem eligible in analysing the regional
differences.

The following paragraphs provide a brief overview of selected determinants
in world literature.

The unemployment rate is used as a proxy for the role of economic
prosperity. The loss of a job has a direct and severe impact on a person’s life,
such as a lower standard of living and a higher level of stress (Mankiw, 2010).
The unemployment rate depends on the business cycle - it decreases when the
economy experiences boom since there is a higher labour demand, and it
increases during a recession. It may reflect the stage of the economy more
precisely than income, since, in the case of a job loss, a person may still be
endowed with other sources of income (e.g. savings), and thus the decline is
not that serious and instant (DiFurio et al., 2012). Based on aggregated data,
several factors (e.g. time spend without a job, number of unemployed family
members) remain unexplained, and thus the direction and magnitude of the
effect on the divorce rate may be unclear. While Svarer (2002) and Charles &
Stephens (2004) detect a rise in the divorce risk as a consequence of a job
loss, DiFurio et al. (2012) find that the risk does not rise, which implies that
spouses tend to defer divorce decision after the recession.

Per capita income represents the standard of living. Sandström (2011)
using data on Sweden in the 1920s and 1930s finds that single-provider
households present undoubtedly lower divorce rates compared to
dual-provider households with higher income. It provides evidence that
mainly higher classes divorced in the past. However, as the costs were
declining, divorce became achievable also to lower classes, and the former
positive effect turned into negative. The adverse effect is supported by
DiFurio et al. (2012), who emphasise that, at an individual level, the income
may be the most authentic determinant of divorce. However, the conclusions
are only suggestive since aggregated data may not adequately represent the
role of income in the family.

Another critical determinant of divorce is religion. In the past,
particularly the Roman Catholic Church had an influence over all areas of
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life, it identified with traditional family values, preached to marry and did not
support divorce. Even though the church has lost its control over time,
became less forceful, and its influence on the divorce rate weakened
(Thornton, 1985)6, most of the empirical work finds a negative effect
(De Graaf & Kalmijn, 2006; Teachman, 2002; Kalmijn & Poortman, 2006;
Breault & Kposowa, 1987; Furtado et al., 2013). Trent & South (1989), using
data on 66 countries worldwide, find no significant effect, even though they
also expected to find a substantial inverse impact. The selection bias and the
omission of highly religious countries from the analysis, since divorce is
entirely prohibited there, are provided as possible explanations of the failure.
On the other hand, research supporting the positive effect may be found as
well. DiFurio et al. (2012) suggest church linkage to enhance divorce since
they find higher divorce rates in areas with more churches per 1.000
population. However, this finding may be biased by an omitted variable.
Nevertheless, significantly higher marital stability when spouses profess the
same religion is repeatedly reported (Bumpass, Martin, & Sweet, 1991;
Charles & Stephens, 2004).

Urbanity is discussed broadly in the empirical literature. The general
argument stresses the lower level of morality and social integration in more
densely populated areas, which implies the positive effect of urbanity on
divorce. Breault & Kposowa (1987) report that urbanity influences divorce
significantly and the strongest out of all social integration variables.7 The
significant positive effect is also reported in South (2001) and Kalmijn &
Poortman (2006). Sandström (2011) argues that urban, compared to rural,
areas allow for finding an alternative partner and replacing the old one more
effortlessly, which, in turn, encourages the decision to divorce. Urban persons
are not only more likely to divorce, but they also tend to marry later in their
lives and in lower proportions as compared to inhabitants of rural areas
(Woodrow-Lafield, Hastings, & Tu, 1978). These findings indicate greater
importance of family in rural areas.

6Thornton (1985) considers data from 1962 to 1980. He distinguishes between Catholics
and fundamentalist Protestants and claims that although the effect of being Catholic has
diminished, the impact of being fundamentalist Protestant has relatively increased (i.e. their
divorce acceptance has increased only slightly compared to Catholics). He further suggests
that the effect of attending church remained approximately constant. See Thornton (1985).

7Besides urbanity, Breault & Kposowa (1987) include variables on religion (measured as
a church membership) and population change, whose effect on divorce was half as strong as
that of urbanity. Further variables are included as well, but even weaker effects are found.
See Breault & Kposowa (1987).
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The impact of premarital cohabitation on a subsequent marital dissolution
is being questioned regularly, and it is discussed in Appendix A, A.2: Marriage
vs. cohabitation. The negative effect of premarital cohabitation on divorce
is detected by Trost (1975) using data on Denmark and Sweden - partners
get to know each other better without committing seriously, and after, if the
relationship is satisfactory, marriage is formed. However, Svarer (2002) argues
that this trend is typical particularly for Denmark due to the extensive morality
and social conviction not to live together unmarried. In general, the positive
effect prevails (Booth & Johnson, 1988; Bumpass et al., 1991; DeMaris & Rao,
1992; Berrington & Diamond, 1999). The most appealing reasoning seems to
be that people settling for cohabitation are of different characteristics than
people getting married directly. People willing to cohabitate tend to be more
tolerant toward divorce and declare diverse values and attitudes.

The presence of children is associated with lower probability of divorce,
although the effect was even stronger in the past (Huber & Spitze, 1980).
Formerly, it was mainly the wife’s incentive to remain married because her role
was associated with the responsibility for children. It was in her best interest
not to divorce since she had only limited working opportunities and restricted
subsequent support payments on children. Nowadays, many people still refuse
to dissolute marriage because of the negative consequences it may have on
children and their welfare. A child may be seen as a marital joint investment to
whom spouses hold shared responsibility (Thornton, 1985; De Graaf & Kalmijn,
2006; Sandström, 2011). Huber & Spitze (1980) report that having a child
younger than six years reduces the husband’s incentive, and having a 6-11 years
old child ignites the wife’s incentive instead. Kalmijn & Poortman (2006) do
not distinguish between gender and report a strong effect of the presence of
children under six years.

There is evidence of a considerable role of education in explaining the
exposure to divorce. Whereas in the past, the higher educated were more
prone to divorce, and thus the effect was positive; over time the effect
changed into negative justifying the theory about social classes introduced by
Goode (1962) (De Graaf & Kalmijn, 2006). Recently, researches agree that
higher educated individuals are less likely to divorce (McLanahan, 2004;
Wilcox, 2009). The negative effect may be unexpected since highly educated
people tend to hold more flexible views when it comes to divorce and other
family matters (Gelissen, 2003). On the other hand, individuals with higher
education usually benefit from better communication and social and economic
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situation compared to the lower educated, which facilitate the relationship
(De Graaf & Kalmijn, 2006). Above that, couples with comparable levels of
attained education benefit from higher marital stability (Weiss & Willis, 1997;
Jalovaara, 2003). Jalovaara (2003) further argues that the effect of unequal
education level is gender-neutral, which means that the divorce risk changes
likewise, regardless of higher education being obtained by a husband or a wife.
This finding is contrary to previous conclusions of higher marital instability if
the husband is less educated than his wife (Bumpass et al., 1991).

Furthermore, the shift in the wife’s education and female labour force
participation also turn out to be essential factors. Women enter the labour
force more than in the past, educate themselves, face the meetings with
colleagues, give relatively more weight to own interest than those of family,
and do not inevitably depend on husband’s income. Highly educated women
tend to be able to provide themselves economically, leave marriages when
they are dissatisfied and manage divorce better than less educated wives.
Thus, we would expect the divorce rate to rise with education since the
abandonment of traditional gender roles undermines marital stability.
However, the positive effect (Kalmijn, De Graaf, & Poortman, 2004)8 is
commonly not found in recent data, and evidence for the negative effect
prevails (Amato, 1996; Hoem, 1997; Cheng, 2016). Nevertheless, the effect of
wife’s level of education on divorce risk changes with marital duration - the
negative correlation in the early stages of marriage becomes weaker (South,
2001); and eventually may even turn out positive (South & Spitze, 1986).

Another view at divorce decision is offered by Kalmijn & Poortman
(2006). They disrupt the classical assumption of divorce being a couple’s
decision and, based on who triggered divorce, they differentiate between ’his’,
’her’, and ’their’ divorce. Such a division corresponds to the concept
introduced by Bernard (1972)9 about the gender differences in the benefits
gained from marriage, which lead to unequal levels of satisfaction and affect
the divorce incentive. Kalmijn & Poortman (2006) consider the household’s
financial situation, the presence of children, the match quality and the
employment of the wife as the main determinants. According to their
analysis, women initiate the process more frequently. Further, all the
determinants mentioned above, except for the presence of children, play

8The positive correlation between the wife’s education and divorce risk is observed in
a model that includes the husband’s education, whose effect is significant and negative. See
Kalmijn et al. (2004).

9See Appendix A, A.1: Economic benefits of a partnership.
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a more crucial role in the case of ’her’ divorce indicating that these are more
relevant to women than to men (Kalmijn & Poortman, 2006).

Since research on divorce determinants is broad, several other crucial
variables are listed. Spouses face higher divorce risk in the case of
experiencing a parental divorce (De Graaf & Kalmijn, 2006), although its
effect diminishes over time (Wolfinger, 1999; Diekmann & Engelhardt, 1999;
Kapinus, 2004; Sieben & Verbakel, 2013). Preparedness for marriage and time
spent by looking for a suitable partner may be reflected in the age at
marriage (South et al., 2001). Huber & Spitze (1980) and Bumpass et al.
(1991) emphasise this negative effect of age at marriage for wives. Also, the
younger the people are, the less traditional values they tend to relate to since
the society becomes more tolerant and accepting (Thornton, 1985). The risk
of divorce falls with marital duration (Huber & Spitze, 1980), and it is lower
for homeowners compared to renters (South, Trent, & Shen, 2001). The lower
crude divorce rate is reported when the proportion of men in the population
is similar to that of women (i.e. no extreme sex ratio), and higher is
associated with remarriages (South et al., 2001).

The literature on determinants of divorce in the Czech Republic has
highlighted several findings. Based on Czech data, the tendency to divorce is
closely and gender-specifically linked to the attained education level of
spouses (Pakosta, 2012). For both genders, the rate of divorce risk has
a shape of the inverted U - the lowest risk is associated with the lowest and
the highest education levels. Furthermore, Pakosta (2012) finds evidence for
higher divorce risk if a wife is more educated or older than her husband. It
appears that the leading risk factor is the non-traditional age distribution
when a husband is younger than his wife. Zeman (2003) finds no clear, direct
link between the premarital cohabitation and the risk of marriage breakdown
using Czech data. The influence of premarital cohabitation on marital
instability considerably decreases for younger generations since this form of
relationship becomes a common part of life. Zeman (2003) further points out
that childless couples and couples with one child, urban women and couples
formed at a very young age are more prone to divorce. The experience with
parental divorce and independent living yield an essential influence since it
may lead to a more individualistic way of life. Šťastná (2006) supports this
finding but claims that parental divorce has no direct effect; it acts through
the variable of age at first relationship instead. For example, young age at
first relationship is typical for daughters of divorced parents.
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As far as the social determinants are concerned, the Czech Republic has
a historically low level of religion in comparison with other countries, which is
one of the causes of a high divorce rate (Pavlík & Kučera, 2002). Nowadays,
the Czech Republic ranks very high on the world scale in the ratio of atheists,
which makes it an exception to the rest of Central and Eastern Europe in the
proportion of people who do not believe in God (Evans, 2017). Based on the
Population Census in 2011, only 20.8 % of the total Czech population declared
themselves as religious. Of these, half claimed the Roman Catholic Church,
which made it the most represented church (CZSO, 2014). Although only
one-fifth of the nation is religious, there are differences across districts with
respect to the proportion of the religious population. This variability then
may lead to regional differences in the crude divorce rate since the Catholic
Church is a strong opponent of divorce. While the proportion of the religious
population has demeaned considerably over time, the distribution of areas with
the highest and lowest rates of the religious population has remained almost
the same. The regions with a low proportion of the religious population are
located in northern and western Bohemia, and there are reported the highest
levels of the crude divorce rate. On the other hand, religion has more tradition
in southern Moravia, followed by Vysočina, southern Bohemia and the rest of
Moravia (CZSO, 2014). Although the religious variability may be an essential
regional determinant of divorce, the present thesis is based on data from the
Statistical Yearbooks published by CZSO, where religion is not reported. Data
from the Population Census that contain this information are not compatible,
and therefore religion is not used in our analysis.



Chapter 3

Czech data

3.1 Divorce in the Czech Republic
The following section reports on the development of the divorce trend in the
Czech Republic and its contemporary situation. The figures used throughout
this section come from the Czech Statistical Office database (CZSO).
Particularly, the Statistical and Demographic Yearbooks of individual
districts and annual time series on the population in the Czech Republic (all
of them publicly available on CZSO webpage) were exploited, and the
analysis was performed on their basis.

The Czech Republic has experienced radical demographic changes due to
transformation into Western-type democracy. The most visible features are
the alternation of the family structure by replacing marriages with alternative
forms of partnership (e.g. cohabitation), the diminishing number of new-born
children and proportionally more children born to unmarried couples, and
ageing population. However, the divorce rate was steadily rising even before
1989 following the divorce legislative liberalisation and greater social
acceptance of divorce. Nowadays, the Czech Republic ranks among the
countries with highest divorce rates on both European and global scales
(OECD, 2019). Almost half of the marriages end in divorce; the total divorce
rate, which compares the divorces to the marriages they come from, was
44.82 % in 2018. As far as gender differences in a divorce application are
considered, almost half of the divorces are initiated by a joint proposal, and in
about one-third of the cases, the initiator is a woman (CZSO, 2018).
However, it does not mean that women cause a divorce event more frequently.
It displays that females tend to be more initiative, and, rather than males,
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dissolve disturbed or malfunctioning relationships; often from a sense of
responsibility toward children. Men tend to persist in unsatisfactory
relationships mainly because they are afraid of losing contact with children.
For women, the most significant consequences concern worse economic
situation (Dudová, 2007). However, the majority of marriages are eventually
divorced by mutual agreement of both partners (Vohlídalová, 2010).

Civil divorce has been possible in the Czech lands since 1919. Until 1949,
it was possible to dissolve marriage during the life of both spouses in two
legal ways - either by separation or divorce. In 1950, the new family law
came into force and defined divorce as the only possible way (Pavlík & Kučera,
2002). The law also brought a new principle of exclusive guilt, which was crucial
for property settlement in court, and it also meant that an exclusively guilty
partner could not apply for divorce. Later, an amendment with effect from 1956
was adopted, which allowed divorce even without the consent of an exclusively
innocent partner if marriage no longer fulfilled its function (Vyplel, 2018). The
period since the 1950s is characterised by legislative liberalisation, lower costs
associated with the divorce process, greater social acceptance of divorce and rise
in female’s economic independence. All of them contribute to the higher divorce
rate, but legislative changes proved to be the most influential determinant of the
number of divorces (Bartoňová, 2010). With effect from 1964, the amendment
to the family law simplified the availability of divorce, abolished the institute
of guilt at the breakdown of marriage and began investigating the causes of
disruption. One year later, marriage was allowed to be dissolved even without
the consent of one of the spouses after three years of separation (Klufová, 2008),
which prompted the divorce increase. The divorce rate continued to grow at
a gradual pace, but it was disrupted by a sharp drop in 1999. This short-
term reduction in the divorce rate was caused by a legislative change which
came into force on 1 August 1998. It entirely prohibited divorces in the first
year of marriage and complicated the divorce conditions for a couple having
a minor. It further introduced uncontested divorce - by mutual agreement; if
the spouses meet pre-determined conditions, the court declares an uncontested
divorce without the need to determine the cause of the breakdown (Pavlík &
Kučera, 2002). That was also the last important amendment approved to date,
which pronouncedly affected the number and structure of divorces. Recently,
with effect from 2014, an amendment was adopted that transferred family law
from statutory legislation to the New Civil Code (Vyplel, 2018).

As an indicator to report divorce, the crude divorce rate (CDR) is used
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in our analysis. The term CDR is broadly defined as an annual number of
new divorces per 1.000 population calculated with the mid-year population
in that particular year. Although the crude divorce rate may grant us with
valuable information about the tendencies to divorce, it fails to accurately
reflect the changes in the marriage behaviour (e.g. propensity to marry, marital
status) and other demographic changes in, for example, population structure
according to age. Another variable describing the divorce is, for example,
the total divorce rate formally defined as ’the proportion of marriages that
would be terminated in divorce provided that divorce rates by the duration
of marriage recorded in a given year remain unchanged’ (CZSO). Further, the
index of divorce indicating the number of new divorces per 100 new marriages
may be found in some reports. Its usage may be often meaningless since the
informative ability of this indicator is conditional on sufficient stability of the
number of marriages. Also, it contradicts the general definition of the index as
the numerator and denominator are both factually and temporally different. In
the vast majority of cases, divorces in the particular year come from marriages
concluded in previous years.

The figures below, which are based on time-series data on the Czech
Republic (CZSO, 2020a), apparently illustrate the above-mentioned historical
development. Figure 3.1 covering the period from 1919 to 2018 shows a clear
long-term increasing trend of the CDR. While its value was 0.2 in 1919, the
rate was 2.3 in 2018. It also displays the sharp drop in 1999, when the rate
fell from 3.1 to 2.3; but in two years the rate returned to its former value. It
reached the highest peak of 3.18 in 2003, and since 2004, we observe
a declining trend, which is in contrast with the reported rising divorce rates in
most of the rest of the world. In 2018, 24.313 couples divorced.

Figure 3.2 illustrates the evolution of the total divorce rate in per cents
from 1949 to 2018. Whereas in the first half of the 1950s only a tenth of
marriages ended in divorce, in 2010 the figure climbed to 50 per cent, and thus
every second marriage divorced. Recently, the total divorce rate has begun to
decrease slightly again and reached value of 44.82 % in 2018.



3. Czech data 19

0

0,5

1

1,5

2

2,5

3

3,5

0

5000

10000

15000

20000

25000

30000

35000

191
9

192
4

192
9

193
4

193
9

194
4

194
9

195
4

195
9

196
4

196
9

197
4

197
9

198
4

198
9

199
4

199
9

200
4

200
9

201
4

An
nu

al
 n

um
be

r o
f n

ew
 d

iv
or

ce
s 

pe
r 1

.0
00

 p
op

ul
at

io
n

An
nu

al
 n

um
be

r o
f d

iv
or

ce
s

Year

Total  divorces Crude divorce rate

Source: CZSO, own processing.

Figure 3.1: Evolution of Divorce, 1919-2018
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Figure 3.2: Total Divorce Rate, 1949-2018

Examining the detailed statistics (CZSO), we may observe some trends
described in the first section of this thesis (and further in Appendix A,
Section A.2); not only regarding divorce but also the marriage behaviour and
demography. Firstly, people marry less and later in their lives. While in 1961
the total first marriage rate was 95.8 % and 97.6 % for males and females,
respectively, in 2018 it fell to 58.8 % and 66.9 %. This trend of a declining
number of married people is demonstrated in Figure 3.3, where we may
simultaneously observe an increasing number of singles and divorced.
Significant is also the increase in the average age at first marriage, which had
gradually risen from 24.5 and 21.4 years in 1961 for males and females,
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respectively, to 32.2 and 29.8 years in 2018. Correspondingly, the average age
at divorce has experienced a steady increase for both men and women.1

Secondly, couples who decide to dissolve marriage are usually characterised by
having none or one minor2, which is proof of the importance of the presence
of children in the divorce decision. Also, more children are born to unmarried
couples, which signifies the weakening of traditional family values. Further,
the ageing population is certainly worth mentioning as well as it has a great
impact on the demography; the index of ageing has more than doubled over
the past 30 years. While the ratio of 65+ population to hundred persons aged
0-14 was 60.2 in 1991, it reached 125.5 by 2018.
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Figure 3.3: Marital Status of Population Aged 15+, 1921-2011

Investigating the data on the Czech Republic for the period from 1992 to
2018, we observe that, on average, 37.05 % of couples dissolve marriage after
more than 15 years, followed by 24.07 % of couples whose marriage lasted 5 to
9 years. In 2018 (CZSO, 2018), the mean duration of marriage at divorce was
13.4 years, which is a considerable increase since 1991, when the average was
10.1 years. The structure of divorce by order has remained relatively stable over
time and does not differ by gender. In approximately four-fifths of divorces,
men and women divorce for the first time. While the second divorce is still

1The average age at divorce for males increased from 35.6 in 1992 to 44.7 in 2018. The
same trend may be observed for females; a steady increase from 32.8 in 1992 to 41.8 in
2018. Similar tendencies are present in the evolution of average age at first and subsequent
divorces.

2In 2018, more than 70 % of divorced marriages were characterised by having none or one
minor. Four and more minors were present only in 0.5 % of divorces.
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quite common (around 17 %), only in approximately 2 % of cases it was third
and subsequent divorce.

We have to briefly analyse the development of marriage trend since it may
affect the divorce behaviour (i.e. fewer marriages allow for fewer subsequent
divorces). As shown in Figure 3.4, the marriage rate has experienced a long-
term declining trend but accompanied by many increases. Since the 1990s until
2013, the number of total marriages was declining; the similar trend which may
have been observed around the world as well. Recent research using the US

data (Kreider & Ellis, 2011) suggests that lower marriage rates may indicate
an enduring shift in the social behaviour, but also may be only a temporary
result of a crisis (in this particular case global financial crisis). However, after
2013, when the number of total marriages reached its lowest point since 1917,
the number began to rise again, which interrupted the long-term downward
trend. In 2018, the total number of marriages was 54.470.
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Figure 3.4: Evolution of Marriage, 1919-2018

Thus far, this section has dealt with the description of divorce and its
trends at the level of the whole Czech Republic. However, these are highly
aggregated data, and the trends for individual districts differ. Therefore, we
will perform an analysis at the district-level to define the most critical
determinants of divorce and explain the between-district variations in the
CDR. As an illustration, consider the following figures where CDRs of three
districts indicating various tendencies are plotted. While the rate fluctuates
in the majority of districts, in several districts we observe a declining trend,
as in district Most. An increasing trend is not nearly as common; inkling may
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be observable, for example, in district Blansko. Generally, most districts show
a certain decline in 1999 following the legislative change which came into
force on 1 August 1998. Several districts reported a notable increase
preceding this drop, as may be observed in the case of district Mělník. The
increase may have been triggered by people’s reaction to the announcement of
new, stricter legislation.
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Figure 3.5: Crude Divorce Rate in Individual Districts for Illustration

To demonstrate how variable the CDR is, the lowest value was reported in
district Hodonín in 1991 (1.05), and the highest in Mělník in 1998 (5.93)
(considering period 1991-2018). The map below illustrates how divorce
behaviour differed in individual districts in 2018.
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Source: CZSO, own processing.

Figure 3.6: Crude Divorce Rate by Districts, Czech Republic, 2018

To conclude, the long-term increasing trend in the total divorce rate has
stagnated recently, and the total number of divorces together with the CDR has
experienced a gradual fall. This is probably triggered by a declining number of
marriages, and thus divorce intensity does not vary and remains high. However,
nowadays, the curve of the crude marriage rate seems to turn and start to
follow an increasing trend instead; the following years will show its effect on
the divorce rate.

3.2 Description of data used for the analysis
In the following section, the variables used in the econometric analysis are
presented. Data were collected from publicly available publications provided
by the Czech Statistical Office (CZSO). The Statistical Yearbooks of individual
regions, which are published annually and provide data at the district level,
were used as the primary source. The structure of data takes the form of panel
data. The cross-sectional units are defined by Czech LAU 1 - the designation for
the division of the Czech Republic into districts - and thus the dimension is 77
entities. However, several variables are only possible to collect at the regional
level using Czech NUTS 3 division. In such cases, corresponding values are then
jointly applied to all districts in the given region. Data on cross-sectional units
are collected for 15 consecutive years, specifically for 2004-2018; with 2018
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being the last year for which the data are available. Altogether, the analysis
deals with a balanced panel containing 1155 observations.

Since the present thesis aims at explaining regional differences in divorce
rates across districts in the Czech Republic, and based on the nature of
available data, we will focus on the aggregated variables. Therefore, even
though couples ask for a divorce for innumerable different individual reasons,
the primary attention here will be given to the role of regional,
macroeconomic, characteristics and their effects on divorce behaviour.

For a more in-depth understanding, descriptive statistics, which is part of
Appendix A, was performed. Table A.8 presents the results of the analysis for
the year 2018 and the whole examined period 2004-2018. In the following
paragraphs, we will refer to the results of 2018. Since several variables were
only available in absolute terms, we had to recalculate them into relative
terms (per 1.000 population) to make them comparable across various-sized
districts. That may be done by dividing those values by mid-year population
and multiplying by 1.000. Nevertheless, since each district occupies
different-sized territory, it has a different number of people, and thus possibly
diverse aggregated characteristics, the figures still may be influenced by the
presence of outliers. The most evident case is Hlavní město Praha (Praha),
which is an independent NUTS 3 (LAU 1) unit. Therefore, we will try to
estimate the final model, both with and without Praha, to see whether
excluding the capital city leads to a significant change in the results.

The crude divorce rate (CDR), the variable indicating the number of divorces
per 1.000 population which has already been discussed in Section 3.1, will be
used as the dependent variable in the estimated model since it allows to work
with comparable values across districts (in the model labelled as divorce). The
mean value of divorce is 2.30, with a standard deviation of 0.28. The minimum
value measured is 1.61, and the maximum CDR reaches the value of 3.18.

In order to explain the interregional variations in the crude divorce rate,
independent variables regarding demography and socio-economic situation
were obtained. These were selected as the best possible proxies for individual
indicators of living conditions in given districts, and are expected to affect the
CDR directly.

The natural increase (natincrease) is a variable representing demography.
This indicator is measured on an annual basis and expressed in terms of 1.000
mid-year population. The natural increase indicates the difference between live
births and deaths. The mean value of livebirth is 10.46 per 1.000 population and
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of death 10.82, which together signifies a slight natural decrease (natincrease
M=-0.37, SD=1.51). We expect the natincrease to affect the CDR positively
since it is related to population growth. Assuming that the sources of family
problems are usually financial or child-related, a higher natincrease implies
relatively more new-born children, which may result in a higher propensity to
divorce.

The number of new marriages per 1.000 population (i.e. crude marriage
rate, marriage) is a further variable for demographic patterns. In 2018, 54.470
couples married in total, which means that the value of the crude marriage rate
exceeded 5 (M=5.15, SD=0.33). The positive effect of marriage is expected -
more marriages allow for more subsequent divorces. In the model estimation,
the effect of lags of marriage will also be examined since marriages formed
in the past are more likely to affect the current divorce behaviour than new
marriages.

The final variable reflecting the demographic characteristic is the number
of abortions per 1.000 population (abortion). On average, more than three
abortions (M=3.12) occur per 1.000 population. However, its values range
from 1.94 to 4.70 (SD=0.58). We assume the effect of the abortion rate to
be positive since it represents the negative outcome of marriage. When we
neglect abortions induced specifically at the request of the pregnant woman,
the unintentional abortions remain (e.g. for health reasons, miscarriages). In
all cases, but especially in the case of unintentional termination of pregnancy,
abortion may result in stress and poorer psychological well-being - not only for
the woman but the effect may be passed on to the whole family. The resulting
tension may eventually contribute to the breakdown of the marriage.

The level of education is the primary variable representing the
socio-economic situation and background differential. To explain the role of
attained educational level, four stages are defined - no education and primary
education (educ1 ); secondary education without graduation (educ2 );
secondary education with graduation (educ3 ) and higher education (educ4 ) -
and these are expressed as a percentage of the total population aged 15+.
Due to correlations among these variables, only educ1 is used in the final
model, and it may be interpreted as the effect of the lack of education.
However, data on this particular variable are not part of the Statistical
Yearbooks, and they are measured only at a regional level. For that reason,
regional values were collected and assigned equally to all respective districts.
The source of data for education is a long-term regional development time
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series named Labour Market in the Czech Republic available at the CZSO.
On average, 14.35 % of the 15+ population has educ1 (SD=2.48). On the
other hand, on average, 16.71 % of the population is characterised by having
the tertial education (educ4 ). Overall, based on existing literature, we expect
the education to have a negative effect on the CDR - the more educated
population, the lower CDR (McLanahan, 2004; De Graaf & Kalmijn, 2006;
Wilcox, 2009). Since, in the Czech Republic, there is a possibility of
education accessibility provided by the state at all levels, we assume that the
predictor of this variation will be the preferences and situation in the district.

The variable representing job applicants kept in the labour office register
per 1.000 population (jobappp) is included to describe the situation on the
labour market. These data are collected from the CZSO, the public database
of the statistics on employment and unemployment, where the source of data on
unemployment and jobs is the MoLSA and of data on the population aged 15-
64 is the CZSO. The mean value is 21.96 job applicants per 1.000 population,
but there are notable regional differences (SD=8.49). Data on the share of
unemployed persons (unempl)3 were also collected; however, not included in the
final model due to its strong bivariate correlation with jobappp, and since the
number of job applicants has greater explanatory power. When we consider the
labour market, we expect that more job applicants will increase the CDR, since
it operates in the comparable direction as the effect of rising unemployment
and opposite to that of more job vacancies (Svarer, 2002; Charles & Stephens,
2004; Lester & Abe, 1994). It may be seen as a proxy for life satisfaction and
economic prosperity - when the district prospers, there are more jobs, lower
unemployment and fewer job applicants. Consequently, it lessens the stress
linked to unemployment and financial problems, which is often behind family
disagreements (DiFurio et al., 2012).

The health conditions are represented by the number of physicians per
1.000 population (physcp). On average, there are 3.92 physicians (min=1.32,
max=10.02) per 1.000 population with a standard deviation of 1.48. Access
to health care, which is used as a proxy for medical services background, is
expected to affect the CDR negatively. The health care system in the Czech
Republic is at a very high level in general - of great quality and well-equipped
technically. However, as may be seen from the range of values, the density of

3Share of unemployed persons is expressed as a number of available job applicants aged 15-
64 years divided by the same-aged total population. This indicator has been used since 2013
when it replaced the registered unemployment rate, and its precedent values were calculated
retroactively from 2005 (missing values throughout the data set: 6.7 %) (MoLSA).



3. Czech data 27

physicians differs across districts which influences the accessibility of health
care, and thus we assume it plays a role in the explanation of the regional
differences in the CDR.

The number of ascertained offences per 1.000 population (crimep)4

expresses the security in the given district. The mean value of crimep is 14.83
(min=7.76, max=36.58, SD=5.3). This variable is expected to have a positive
effect on the CDR since it negatively affects the living conditions. It has
a moderately positive bivariate correlation with the population density
(density), which supports the idea of greater criminality in larger cities, and
vice versa. The population density is expected to have a positive effect on the
CDR (Breault & Kposowa, 1987; South, 2001; Kalmijn & Poortman, 2006;
Sandström, 2011). However, density was not included in the final model due
to its bivariate correlation with crimep since it would be the source of
multicollinearity issues.

Once we have presented all variables used in the final model, we will
shortly comment on several further indicators that have been collected but
not used in the end. Firstly, the level of income was observed to describe the
economic situation. Values on average gross monthly wage (avgwage)5 and
median wage (medwage) were obtained from the time series on the CZSO
subpages of individual regions; however, these were only available at
a regional level. We expect a negative effect to be generated by income since
the lack of money tends to be the source of problems between partners
(DiFurio et al., 2012). Thus, a higher income level in a given district is
expected to lead to lower CDR. Secondly, variables describing the age
structure were observed to provide a more in-depth insight into the situation
of a district. We assume that ageing alters values; the older a person is, the
more stable and risk-averse he or she tends to be. However, variables on
average age (avgage) and life expectancy (lifeexm, lifeexf ) lacked variation,
and thus these were not used in the model.

So far, this section has presented data collection and descriptive statistics
in great detail - but jointly for the whole Czech Republic. To demonstrate
the regional differences, we will report the mean values of selected variables

4Several values in recent years are provided only jointly for Praha-východ and Praha-
západ, and for Plzeň-jih and Plzeň-sever. Thus, values affected by this issue were split
between respective districts according to the ratio calculated using values of ascertained
offences from previous years.

5The average gross monthly wage is based on time actually worked. Until 2010, only
subjects with ten and more employees are taken into account.
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in 2018 for two regions - Vysočina and the Ústecký region. These two were
selected based on their divorce pattern - as the ones with the lowest and with
the highest CDR in 2018 - and their detailed descriptive statistics is presented
in Appendix A, Table A.9. The Vysočina region has the lowest values of the
CDR in the long term. Compared to the Ústecký region, Vysočina has a lower
proportion of the urban population as well as a lower level of migration, both
immigration and emigration. The average population density (M=75.19) is
less than half of the value of the Ústecký region (M=182.63). In the Vysočina
region, the population age is slightly higher; the average age by less than one
year and life expectancy by almost three years. The natural increase is higher
(more live births combined with fewer deaths per 1.000 population) and the
abortion rate and infant mortality are lower. The education level is higher in
the Vysočina region than in the Ústecký region according to the proportions
of the population having educ1 and educ4. The level of income is comparable
in both regions. The Vysočina region has a lower share of unemployed persons
(M=2.90 %) than the Ústecký region (M=4.53 %). Consequently, Vysočina has
more job vacancies and fewer job applicants per 1.000 population. While the
proportion of physicians is similar in both regions, in the Ústecký region, there
is a higher ratio of hospitals per 1.000 population. Finally, lower rates of crimes
and traffic accidents are reported in the Vysočina region.

Before proceeding to the methodology and the final model estimation, it is
essential to briefly comment on the comparability of data over time since, to
be able to compare them in more time periods, the territory of the district
must remain the same. However, cadastral changes, which altered the total
area and, more importantly, the population, occurred in our examined period.
According to the CZSO, three adjustments are worth to be discussed. In
2005, 25 municipalities from the Vysočina region were reassigned to the
Jihomoravský region and three municipalities from the Moravskoslezský
region to the Olomoucký region. Altogether, these changes affected 11.336
persons. In 2007, there were much more substantial changes, but they took
place only within the regions. They included adjustments of districts’
territories to become consistent with administrative districts of municipalities
with extended powers. The most significant change in terms of population
occurred in the Plzeň-jih district, where there was a change of -15.8 %; the
other six districts experienced a population change of 8-10 %. The last
considerable change occurred in 2016 when the military area of Brdy (the
Příbram district) ceased to exist. This change, together with the reduction of
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territories of other Czech military areas, affected the boundaries of the
territories but did not cause significant changes in the population (only 176
persons affected). All these shifts may have affected some indicators in the
short run, but in the long run, they are negligible. As these changes
concerned neighbouring territories, specifically border municipalities, we may
assume that the rearrangements had a small impact on the analysed
determinants since the characteristics of nearby districts are very similar.
After examining the effects of changes on individual variables, we may say
that most of them are not affected.



Chapter 4

Methodology

This chapter presents the methodology followed to estimate the final model.
Different techniques have been applied to classify the most appropriate
variables explaining the crude divorce rate. Also, tests to identify the most
appropriate type of the model have been applied, and the final model
assumptions have been examined. For details see Appendix A, Section A.3.
The core theory used throughout this chapter is based on Wooldridge (2012)
and Stock & Watson (2011).

The present thesis applies a fixed effects estimator (i.e. within estimator),
which is a method based on OLS estimation implemented on time demeaned
data. It is a transformation based on subtracting individual over-time
averages from the original equation (i.e. variation from individual means).
This transformation eliminates the intercept and unobserved effect (i.e.
constant individual factor), which solves the omitted variable bias. Then, the
fixed effects estimator is obtained by OLS regression using time-demeaned
variables. Given preliminary diagnostics, the fixed effects model including
time effects is applied.

The two-way fixed effects estimation takes the following form:

yit = β1xit1 + ... + βkxitk + αi + δt + uit, i = 1, ..., n, t = 1, ..., T, (4.1)

where i labels the cross-sectional unit, t labels the time period and k is the
number of regressors in the model. Further, yit is the dependent variable of
unit i at time t, βj, j = 1, ..., k is the slope coefficient of the relevant regressor j,
xitj is the j-th regressor of unit i at time t, αi is the unobserved individual effect
of the i-th unit, δt is the unobserved time effect at time t, and uit is the error
term of unit i at time t.



4. Methodology 31

The variables included in the final model were chosen based on F-tests
following the efficiency and parsimonious principles. Appropriate tests
revealed the presence of heteroskedasticity and autocorrelation. To allow for
valid hypothesis testing, these issues were addressed by using robust
covariance matrix estimation. Assuming the strict exogeneity, we derive to an
unbiased and consistent estimator. However, it is not an efficient estimator
since robust estimation was applied. An extensive discussion of the
procedures and methods is provided in Appendix A, A.3: Selection and
diagnostics.



Chapter 5

Results and discussion

We estimate the following model:

divorceit =βnatincreasenatincreaseit + βmarriagemarriageit + βabortionabortionit

+ βeduc1educ1it + βjobapppjobapppit + βphyscpphyscpit

+ βcrimepcrimepit + αi + δt + uit,

i = 1, ..., 77, t = 1, ..., 15.

(5.1)
Results are provided in Table 5.1. The F-test confirms the overall

significance of the regression at a 1 % significance level (i.e. the regressors are
jointly significant). The R2 of the whole model including individual and time
effects is 0.6935, and the Adjusted R2 is 0.6916. Thus, the model explains
69.16 % of the overall variability of the dependent variable divorce (i.e. CDR).
The independent variables, despite their individual statistical significances
based on t-tests, account only for a small proportion of the explained
variability; 0.0892 and 0.0056, respectively. The explanation of the remaining
variation in the CDR may be attributed to the individual and time effects.
The estimation with robust standard errors allows for valid hypothesis
testing, and thus we refer to these when evaluating the statistical significance
of individual coefficients. These recalculated robust standard errors are
reported together with the estimated coefficients in Table 5.1 and are given in
square brackets.

The coefficient on the natural increase per 1.000 population (natincrease)
is statistically significant at a 10 % significance level. Its causal effect on the
CDR is positive - if the natincrease increases by 1 per 1.000 population, the
CDR is expected to increase approximately by 0.0389, ceteris paribus. This
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Variable Coefficient1

0.0388810
(0.0137412)natincrease
[0.0200609].

marriage
0.0778772
(0.0317582)
[0.0342782]*
0.0974167
(0.0222054)abortion
[0.0344748]**

educ1
-0.0324822
(0.0147720)
[0.0145551]*
0.0072246
(0.0016872)jobappp
[0.0024195]**

physcp
-0.0948526
(0.0367611)
[0.0452476]*
0.0081525
(0.0028526)crimep
[0.0035814]*

Significant codes: 0 ’***’ 0.001 ’**’ 0.01 ’*’ 0.05 ’.’ 0.1 ’ ’ 1
Total Sum of Squares 92.916
Residual Sum of Squares 84.629
R-Squared2 0.089196 (0.6934937)
Adjusted R-Squared 0.0056117 (0.6916231)

F-statistic 14.7875 on 7 and 1057 DF,
p-value: < 2.22e-16

Table 5.1: Two-way Fixed Effects Model
[1] The robust standard errors are reported in square brackets, together with statistical significances of

respective coefficients.
[2] The reported R2 and Adjusted R2 take into account only the variability explained by given independent

variables, their values for the whole model (i.e. including individual and time effects) are reported in
parentheses.

result is consistent with our previously stated expectation of a positive effect
yielded by population growth. Higher natural increase, which may be triggered
by a combination of more live births and fewer deaths, contributes to a higher
divorce rate. Relatively more new-born children increase the propensity to
divorce since child-related problems tend to be, besides financial distress, the
primary source of family disagreements. On the other hand, fewer deaths
cause higher CDR - fewer persons die, which increases the pool of people who
may divorce. The additional analysis gives evidence of a positive bivariate
correlation between live births and CDR, and a negative bivariate correlation
between deaths and CDR. Nevertheless, both these relationships are only weak.
However, in reviewing the literature of micro-level determinants, the presence of
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children was found to influence the CDR negatively. Based on Czech data, more
than 70 % of divorcing couples are characterised by having none or one minor,
which signals the importance of children’s presence on the divorce decision
(CZSO). Therefore, in this case, the variable natincrease must be referenced
with caution and does not appear to be transferable to a specific micro-level
interpretation.

The coefficient of the crude marriage rate (marriage) is positive - if the
crude marriage rate increases by 1, the CDR is expected to increase
approximately by 0.0779, ceteris paribus. This effect is in line with our
expectation that more marriages allow for more subsequent divorces. Note,
however, that both variables are measured in the same year, and we can
hardly assume that the couples that married in the year of observation
divorced the same year. To consider a delayed effect, we tested 5-year lags of
the marriage rate, resulting in no statistical significance (neither joint nor
individual). Further, the current marriage rate may be a proxy for social and
cultural norms reflecting the extent to which the institution of marriage has
a tradition in a given district. It may suggest religion to be involved in this
explanation since the highly religious regions are expected to promote
marriage more emphatically, causing a higher marriage rate. However,
analysing the regional differences in the crude marriage rate, the religious
background does not seem to have an apparent influence since, for example, in
2018, the highest crude marriage rate was reported in the Karlovarský region,
a region with one of the lowest proportions of the religious population. Even
though we cannot support the role of religion in the propensity to marry, we
still believe that marriage behaviour reflects the cultural differential, which is
only triggered by other factors than religion. Nevertheless, we believe that
religion directly affects the divorce behaviour since regional differences
coinciding with divorce differential may be observed (i.e. more religious
regions are associated with lower CDR). However, the variable on religion is
not observed, and thus this effect is likely part of the unobserved effect.

Abortions per 1.000 population (abortion) reveal a positive and significant
effect on the CDR as expected. With every additional abortion per 1.000
population, the CDR is expected to increase by an average of approximately
0.0974, ceteris paribus. Abortion represents a negative outcome of marriage.
Such an experience may be a source of stress, and it may undermine
psychological well-being; not only of the affected woman, but it may also be
passed on to the whole family. Stress may lead to tension between partners
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and thus increase the propensity to divorce. We assume that this effect is
stronger in the case of unintentional termination of pregnancy. Note, however,
that this variable is highly aggregated as it represents all abortions across
causes and marital statuses. For example, in 2014, married women accounted
for 38.5 % of all abortions. Of them, 52.5 % underwent induced abortion (i.e.
abortions induced at the request of the pregnant woman or for health
reasons), and 44 % underwent miscarriage (CZSO, 2015). Therefore, for
a more accurate analysis, we would have to take into account that this
variable also includes abortions of unmarried women (e.g. a single young
woman who requests an abortion). It may also be the case of an illegitimate
pregnancy, where the effect on the CDR could even be the opposite in extreme
cases. However, in general, in line with the regression result, we support the
view of a positive effect due to its negative impact on the mental state.

Education exerts a negative effect on the CDR. Specifically, the result
shows that a greater proportion of people with no education and primary
education (educ1 ) causes lower CDR. Thus, if educ1 increases by one
percentage point (i.e. the share of people with low education in the region
increases), the CDR is expected to decrease approximately by 0.0325, ceteris
paribus. This result is contrary to our expectation of the positive effect of
lack of education. The lower divorce rate for lower educated was reported in
the past (De Graaf & Kalmijn, 2006); however, nowadays, the adverse effect
dominates. The Czech data suggest that highly educated people may have
more flexible views on divorce and other family traditions, consistent with
Gelissen (2003). Further, the education variables have strong bivariate
correlations with the level of income - a greater proportion of lower educated
people implies lower income in the region, and vice versa. Therefore, the
higher educated regions are associated with higher incomes, and thus
separation does not indicate major financial issues for people, and the divorce
is better manageable. On the contrary, the lower educated regions tend to
have lower incomes, and thus people will tend to stay married because one
salary may be insufficient in covering the costs of living of the separated
household.

The number of job applicants per 1.000 population (jobappp) reveals
a positive effect on the CDR as expected. If the number of people applying for
a job increases by 1 per 1.000 population, the CDR is expected to increase
approximately by 0.0072, ceteris paribus. The number of job applicants
represents economic prosperity and may be considered as a good proxy for
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unemployment. It affects the CDR in the same direction as the unemployment
(Svarer, 2002; Charles & Stephens, 2004; Lester & Abe, 1994), and it may
even be viewed as a better indicator than unemployment since it includes
only people who actively want to work. Thus, the impossibility to work may,
in this case even more likely, cause stress, both personal and within a family.
Together with sickness, it is usually classified as an unexpected shock that
contributes to divorce, especially when it affects males (Svarer, 2002).
Consequently, it may be, along with financial problems, a source of family
disagreements (DiFurio et al., 2012).

The negative effect of the number of physicians per 1.000 population
(physcp) confirms our expectation. With every additional physician per 1.000
population, the CDR is expected to decrease by an average of approximately
0.0949, ceteris paribus. The relative number of physicians may be used as
a proxy for medical services background, and its density may represent the
accessibility to health care. Assuming that the Czech health care system is of
very high quality, well-equipped technically and publicly available, the
regional differences in health care are expected to be triggered especially
through the density of physicians itself.

In line with our expectation, the number of crimes per 1.000 population
(crimep) affects the CDR positively. The CDR is expected to increase
approximately by 0.0082 with 1 more crime per 1.000 population, ceteris
paribus. The criminality is a proxy for safety in a given district, and it
negatively affects the living conditions. We expect the criminality to be
higher in bigger, more densely populated cities, and vice versa. Such concept
is supported by moderately strong positive bivariate correlations between
crimep and both density and urbanity. To avoid multicollinearity, these two
variables were not included in the final model and are part of the unobserved
effect.

Together these results provide insight into crucial macro-level determinants
of the crude divorce rate in the Czech Republic. Directions of all causal effects,
except for educ1, confirm our previously stated expectations. All reported
coefficients are significant at least at a 10 % significance level; the majority of
them at even lower levels. The estimated causal effects seem small; thus, we
demonstrate an example in absolute terms. If the number of abortions per 1.000
population increases by 1 (i.e. by approximately 32 % since the mean value was
3.12 in 2018), the CDR is expected to increase by 0.0974. Multiplying by the
mid-year population in the Czech Republic of 10.626.430, this effect translates
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into 1.035 more divorces. Since the annual number of divorces in the respective
year was 24.313, it thus led to an increase of 4.3 % in total divorces.

Finally, model excluding Praha was estimated as a robustness check since
Praha district may be associated with different characteristics compared to
the remaining Czech districts. The signs of coefficients coincide with the
former model; the size of the effects differs but not largely. The statistical
significances using robust standard errors coincide with the model which
includes Praha; except for natincrease (significant at 5 % instead of 10 %)
and crimep (significant at 10 % instead of 5 %). Therefore, we conclude that
the inclusion of Praha does not distort the results of the estimated model.



Chapter 6

Conclusion

The aim of this thesis was to identify and examine the determinants of
divorce in the Czech Republic. Firstly, Czech and world literature discussing
divorce and its determinants was elaborated in detail. Then, an analysis was
performed. The empirical work presented here provides one of the first
investigations into the variation in the divorce rate among the Czech districts.
The interregional differences were analysed using data principally from the
Statistical Yearbooks that are publicly accessible and provided by the Czech
Statistical Office (CZSO). The data contain information about regional
statistics; particularly, macro-level indicators describing the demography and
the socio-economic and living conditions were obtained. Using a fixed effects
panel data model, we analyse 77 cross-sectional units (districts) observed for
15 consecutive years (2004-2018). Since the model does not satisfy the
assumptions of homoskedasticity and no serial-correlation, the "Arellano"
method of estimation of the robust covariance matrix is applied. The crude
divorce rate is used as a dependent variable; as independent, indicators
specifying the natural population increase, marriages, abortions, education,
job applicants, physicians and crimes are included in the final model. All of
them, except for education, are expressed in terms per 1.000 population. The
educational variable is measured as a percentage of the total population aged
15+ having no education and primary education.

The findings support our previously stated expectations. The results
suggest a positive causal effect of the relative natural increase representing
the population growth, as well as of the number of job applicants, which is
used as a proxy for economic prosperity, on the crude divorce rate. Likewise,
criminality, a proxy for safety, and the number of abortions, a proxy for
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negative outcome of marriage, affect the crude divorce rate positively.
Furthermore, relatively more marriages cause a higher crude divorce rate
since more married couples increase the divorce-risk population. The relative
number of physicians, which is used as a proxy for healthcare accessibility,
affects the crude divorce rate adversely.

However, contrary to the existing research, we found that the lack of
education decreases the crude divorce rate. It suggests that more educated
individuals hold more flexible views on divorce (Gelissen, 2003), and thus
divorce more than lower educated individuals. Since education and income
are closely correlated (Clark et al., 2018), economies of scale and a thread of
a poverty trap also play a role. In other words, low educated single mothers
more often fall into poverty, and therefore staying in the marriage is
economically more beneficial.

The analysis shows that, even though all above-mentioned independent
variables are individually statistically significant, they explain only
a negligible proportion of the total variation in the crude divorce rate. The
sources of almost all the variation explained by the proposed model are the
individual and time effects, which implies that the differences are caused
mainly by unobserved factors. Therefore, we conclude that even though our
proposed determinants may be partly responsible for the resulting divorce
behaviour, their aggregate form prevents the detection and attribution of
a particular effect. Since Praha is often considered to be an outlier, which
may influence the overall findings, an additional model excluding Praha from
our sample is estimated as a robustness check. The results appear comparable
for both including and excluding Praha.

Further research should be carried out to explore the determinants of
divorce and their role in explaining the interregional differences. The
individual data combined with macro-level characteristics of districts could
address this question more accurately, as these would provide more detailed
insight into personalised determinants. If a similar analysis of marriage rates
was carried out, the results could be used as a comprehensive background in
the redesign of the family policy.
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Appendix

A.1 Economic benefits of a partnership
Humans are social beings and, based on their nature, they tend to live in
unions rather than alone. Unions of different forms, from simple cohabitation
to marriage, create the economics of scale, which are seen as the most evident
benefits. Since the present thesis deals with divorce, the main focus will be
given to benefits yielded by marriage. However, we assume that any form of
a union may be beneficial; marriage just to a greater extent.

Marriage market may be likened to the labour market. Partners unite to
allow for shared production and consumption; with children raising being the
primary family role (Weiss, 1997). Especially in the past, this role of
child-rearing was considered to be by far the leading role of the traditional
marriage institution. The concept of marriage has evolved, and the
contemporary society views marriage as an intimate partnership offering
emotional, economic and physical benefits (Foley, 2006). The academic
literature on the economic benefits of a partnership has highlighted several
key aspects. Waite (1995) shows that married people prosper with higher
wealth, which is the result of the economic benefits provided by marriage and
also, for example, of the fact that they tend to save more than singles with
the same income. Weiss (1997) defines four fundamental arguments from
an economic perspective to form a marriage. According to his study, these are
the increasing returns, imperfect credit market, sharing collective goods and
risk pooling.

Firstly, increasing returns are stemming from the division of labour when
each of the partners focuses on what he or she is better at. Traditionally,
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a married woman takes care of children and household, while a man works and
is active in the labour market (Becker, 1991). Further, the specialisation leads
to greater usage of both partners’ human capital, and the more it is used, the
more efficient it may turn to be. Although the degree of gender-specific role
expectation is gradually shrinking in contemporary society, a certain division
of labour is still present. Secondly, the imperfect credit market is linked to
investment coordination since spouses are able to combine their incomes and
share the expenses (Foley, 2006). Therefore, they may decide upon a favourable
combination of goods and time allocation (Lundberg, Pollak, & Wales, 1997) to
maximise the overall utility. Thirdly, spouses may enjoy sharing mutual goods
and resources. In his study, Weiss (1997) mentions sharing the expenditures
on housing and childcare as evident examples of collective goods. Even though
spouses may allocate their income not only to shared expenditure but also to
personal consumption, the benefit from sharing is generated at any amount of
mutual goods since it reduces the living costs. Finally, marriage offers financial
security in the form of risk pooling. That means that not only the positive
outcomes and gains generated within marriage are shared, but the sharing also
occurs in the case of the adverse events (e.g. unemployment, illness) (Weiss,
1997).

So far, this section has focused on the economic benefits and reasons to
form a marriage. The following paragraphs will briefly discuss which other
benefits improving the overall individual’s well-being may be generated, and
we begin with a historical view on the gender-specific psychological
well-being. Half a century back, Bernard (1972) pointed out the existence of
differences between men’s and women’s experience from a marriage with
women prospering much worse. She considered every marriage to be
a composition of two marriages - ’his’ and ’her’ marriage. Gove & Tudor
(1973) further supported this idea of marriage being more profitable for men
in comparison to women. As the main argument, they pursued greater
frustration and lower valuation associated with the adult role of a married
woman, who thus faces a higher risk of an inferior psychological and
emotional well-being. On the other hand, gender socialisation, a process by
which individuals learn how to behave in accordance to the norms, roles and
expectations based on their gender, strengthens woman’s self-esteem and
identification with her role of a mother and a wife. Overall, based on research
conducted in the 1970s, the higher relative importance of the marital status
to men’s well-being and marital quality to women’s well-being was proven
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(Gove, Hughes, & Style, 1983).
However, since then, the family and gender roles have changed

substantially and have altered the economic need and experience from
marriage. Demographic changes include the postponement of marriage and
childbirth and higher divorce rates. The most evident is that married women
participate in the labour force at higher rates which allows them to contribute
with relatively more income into the household, and thus gives them greater
influence over the marriage (Ferber, 1982). As women are more economically
independent, it is more feasible for them to leave unsatisfactory marriages.
They are also no longer strictly limited by their primary roles of wives and
mothers, which opens new opportunities for them.

As opposed to the previous research, Waite & Gallagher (2000) claim that
being married is related to better psychological conditions for both partners.1

The benefits of better mental health are even greater for people who
experienced premarital depression (Frech & Williams, 2007). However, this
effect seems to be more related to the marital quality rather than being
attributed to the marriage itself; if it is not the case of a ’happy’ marriage, it
leads to reduced life satisfaction in the long run, and thus it is better to be
unmarried (Williams, 2003; Newman & Grauerholz, 2002). Further, the other
most frequently mentioned gains inevitably include physical health benefits
(Newman & Grauerholz, 2002; Galston, 1991). Married couples suffer less
frequently from chronic illnesses, and they present higher life expectancy
(Galston, 1991). Emotional protection and social support offered by a spouse
may help to better cope with stress (Foley, 2006). In terms of intimate life,
marriage brings sexual intimacy and spouses experience better sex (Foley,
2006; Galston, 1991). According to Waite (1995), married men report higher
physical satisfaction compared to singles and cohabitants; women’s responses
do not statistically differ with respect to the marital status. When the
physical health is considered, married couples are exposed to less violence and
present considerably lower incidents of habitual drinking problems and risky
behaviour; as compared to unmarried people represented by divorced and
widowed (Galston, 1991; Waite, 1995).

All the benefits introduced above are generally produced within any union,
just to a various extent. Marriage, in addition, allows for the accumulation
of ’marital capital’ (e.g. children, experience), which, in combination with the

1The conclusion regarding similar effects of both genders on the psychological well-being
may not be valid in the case of remarriage (Williams, 2003).
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existing benefits, contributes to a harder and more costly dissolution (Weiss,
1997). Consequently, these may be considered to be the reasons to form long-
lasting relationships. Nevertheless, even though we assume that partners are
aware of these benefits, individuals still frequently prefer to separate.

A.2 Marriage vs. cohabitation
In the following section, the essence of the two most common forms of
a partnership will be compared. Partners may decide on the legal form of
their relationship; either they are legitimately in the marital status, or they
choose to cohabitate. Marriage has always been seen as the more traditional
form of a partnership, but its role as an institution has declined recently,
which may be observed on the diminishing number of marriages in
contemporary society (Lundberg & Pollak, 2015). It has become a ’new
norm’ for the current generation to marry later in their lives, or not at all.
Instead, cohabitation has evolved into a more common form of a relationship,
both as a forerunner or a substitute for marriage. This section will provide
the main characteristics of each arrangement, as well as fundamental
similarities and differences.

Marriage is a social institution legally defined as ’a permanent bond between
a man and a woman, whose primary purpose is a family formation, a proper
upbringing of children and mutual support and assistance’ (translation from
Czech) (CZ: Section 655 of Act No. 89/2012 Coll., the New Civil Code, as
amended). On the other hand, cohabitation is a relationship between a man and
a woman who live together without being married. Couples may cohabitate for
different reasons, for example, due to its convenience or for financial reasons. No
definition nor treatment is given within the legal order of the Czech Republic,
and therefore the recent increase in the number of couples living in cohabitation
is not any direct consequence of a specific legislation change (Paloncyová, 2009).

Musick & Bumpass (2012) hold the view that, despite higher instability
of cohabitation, both marriage and cohabitation produce similar effects on
a wide range of measures, including psychological well-being, health and social
ties. Nevertheless, marriage offers higher levels of institutionalization, social
roles, commitment and social support compared to cohabitation, and thus it
may increase well-being to a greater extent (Nock, 2005). On the other hand,
marital social role expectations leave no room for flexibility and may signal
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certain obligations (Cherlin, 2004). Cohabitation is then viewed as a way how
to obtain at least part of the benefits without bearing the costs.

There is evidence to suggest that persons supporting the traditional
marriage and persons willing to cohabitate declare distinct values and
attitudes, which may be generally triggered by diverse socio-economic
situation and position against the marital institute. DeMaris & Rao (1992)
emphasise the effect of different types of personalities and point out that
individuals cohabitating before marriage tend to have higher expectations and
are less willing to adopt the traditional marital roles. Such relationships are
associated with worse communication and lower level of satisfaction. This
finding is also mentioned in Vohlídalová (2010) who writes that persons
willing to cohabitate at any point in life are usually more tolerant toward
divorce, declare more gender equality or have characteristics leading to higher
marital instability.

As far as cohabitation is concerned, we have to distinguish between
couples cohabitating prior to marriage and couples simply cohabitating as
a life-choice; in other words, cohabitation as a forerunner and a substitute for
marriage. Extensive research has been conducted to discuss the effect of
cohabitation on the subsequent marriage. The rise in cohabitation, instead of
directly getting married, may create a positive externality since it may serve
as a trial before the actual marriage. Trost (1975), using data on Denmark
and Sweden, explains this idea and argues that the more couples cohabitate,
the more they get to know each other before committing seriously. It allows
them to leave easier, which causes mainly better quality, satisfied couples to
enter into marriage, and happier marriages to be formed. Since it implies
a higher risk of break up for cohabitants while lowers the risk for married
couples who formerly cohabitated, the divorce rate will subsequently decrease,
keeping other factors equal. Svarer (2002) supports the positive effect of
premarital cohabitation on marital stability but stresses that this trend is
observed almost solely in Denmark due to the extensive morality and social
conviction not to live together unmarried. In general, majority of scholars
(Booth & Johnson, 1988; Bumpass, Martin, & Sweet, 1991; DeMaris & Rao,
1992; Berrington & Diamond, 1999) reject the idea of cohabitation having
a positive effect on the spouse selection and lowering the risk of marital
dissolution.2 According to their research, spouses who cohabited prior to
marriage report higher disagreement and instability, and are more prone to

2Zeman (2003) finds no clear, direct link between premarital cohabitation and marital
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divorce. Similarly, Liefbroer & Dourleijn (2006) point out greater stability of
directly married unions. However, they find this effect to be significant only
in societies with a very low or very high proportion of people who have
experienced cohabitation. Nevertheless, cohabitation prior to marriage may
not be the primary cause of higher dissolution rate; it may be rather induced
by the personalities of people who choose to cohabitate before getting married
(DeMaris & Leslie, 1984).

There are several key aspects in which marriage and cohabitation differ.
It is undoubtedly true in the case of social acceptance since marital status is
better understood by the public than cohabitation. The fact of being a husband
or a wife is associated with a set of expectations on the behaviour of the spouses
and the benefits they acquire, and it immediately transmits information about
one’s relationship; independently on whether the couple is consciously trying to
meet these expectations. Thus, marriage offers a more precise definition of the
relationship than cohabitation (Waite & Gallagher, 2000), where an additional
explanation would be needed to understand one’s situation fully. Compared
to a married couple, cohabitants are likely to receive less social approval and
have poorer intergenerational ties, which may harm their relationship (Nock,
1995). However, these trends are evolving, and more support is given to marital
alternatives over time, which reflects the process of deinstitutionalization of
traditional marriage (Treas, Lui, & Gubernskaya, 2014). The most significant
indicators of the weakened role of marriage in the contemporary society are
higher non-marital fertility, cohabitation and less gender-specific division of
labour (Cherlin, 2004).

The difference in stability may be broadly discussed. Waite (1995)
perceives marriage as a long-term arrangement, and precisely the permanency
is the most significant difference between marriage and a simple cohabitation.
It implies the benefits to be generated with greater confidence and to a higher
degree within a married union. Further, investment in children is the primary
source of marital gains, and thus educated families with higher incomes, who
can afford to support their children intensively, are given an incentive to
retain long-lasting relationships (Lundberg & Pollak, 2015). Soons, Kalmijn,
& Teachman (2009) further argue that spouses are associated with higher
earnings and a greater likelihood of being religious, which cause their
relationship to be happier, and thus to be dissolved less frequently.

stability using the Czech data; except for a positive relationship in the case of cohabitation
shorter than a half year when partners are aged under 22 years.
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Cohabitation, on the other hand, is very unstable, leads to unmarried
childbearing, and thus is referred to as a "fragile family" bringing negative
consequences for children. The frequent dissolution may be caused by a lack
of motivation to solve problems, which may arise from a lower sense of
commitment (McLanahan & Sawhill, 2015; Nock, 1995). Besides the poorer
quality of the relationship (Nock, 1995) and greater instability, cohabitation is
associated with more frequent sexual activity, which violates the former
expectation of sex being linked strictly to marriage. Simultaneously, it is,
more than marriage, prone to dissolution in the case of low sexual frequency
(Yabiku & Gager, 2009). On the other hand, several researchers point out
spouses as the ones experiencing better sex (Foley, 2006; Galston, 1991).

Additional arguments in favour of marriage are given by the law (restricted
to the Czech law) since there are substantial differences in the case of break up.
Marriage allows for common property, but cohabitation gives no clear right on
the share of the estate accumulated by the partner throughout the relationship
(Mojžíšová, 2006). Cohabitants usually own property exclusively, eventually
co-own, which means that each of them is an exclusive owner of his or her
share. This fact, in turn, affects the way how debt is handled. Cohabitants
usually have their own debts; they can have common debts only if both of them
consciously take them together. On the contrary, for spouses, debts may be
part of the common property. In the event of a break-up, the settlement of
the spouses has clear rules, and only the assets and liabilities in the common
property are subject to the settlement. The settlement of cohabitants is not
always necessary to be arranged since, in many aspects, they are mutually
independent. It is advisable to perform the property settlement in the cases of
co-ownership of higher value assets, commitment to a common debt and the
property owned exclusively by one of the partners to whom the other partner
loses any claim even though they both invested together (CZ: Part 2 & Part 3 of
Act no. 89/2012 Coll.). To solve the issues of rights and property, an unmarried
couple may sign a cohabitation arrangement; but that does not grant them with
the legal status of spouses (Katz, 1999). Thus, cohabitants are not assigned
to any clear right on receiving support payments, which may be a problem if
one of them is financially dependent. In the Czech Republic, since the law
considers the relationship primarily between parents and children and implies
no discrimination among children from families of different setting, there are
no fundamental differences, except for the adoption of a child, between the
legal status of partners and spouses in their role as parents (CZ: Part 2 Title 2
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Chapter 2 Section 3 of Act no. 89/2012 Coll.).
The system of social security offers support in the case of social event, which

fundamentally affects the family (e.g. illness, disability, death), regardless of
the legal form of a relationship. The difference arises with the inheritance in
the event of a partner’s death. The position of the surviving partner from the
married couple is better protected and more profitable. While he or she is not
unforgettable inheritor, and thus may be theoretically omitted from the will, in
the absence of will he or she always inherits. On the contrary, if one cohabitant
dies, the surviving one has no clear legal right on the property unless he or she
is named in the will (Mojžíšová, 2006). If no will was written and the deceased
partner had children, then children (eventually other offspring or the deceased’s
legal spouse) inherit by law; not the surviving cohabitating partner. He or she
may obtain part of the inheritance only if the deceased had no offspring and if
they lived in a common household for at least one year preceding the partner’s
death. Then he or she share the inheritance with the parents of the deceased
(eventually with his or her legal spouse who inherits at least half of the estate);
if none of the above, then with siblings of the deceased (or their offspring); and
they inherit equally (CZ: Part 3 Title 3 of Act no. 89/2012 Coll.).

Since wealthier individuals (e.g. high income, good health) are more
attractive counterparts and thus more likely to get married, it may be
complicated to detect the extent to which the benefits are generated within
marriage itself (Newman & Grauerholz, 2002). One explanation of why rather
wealthier persons are getting married may be provided by the existence of the
state support - more precisely its drawing requirements. The state offers
several forms of support within the state social support, assistance in material
need and sickness insurance. For example, of those directly related to
maternity, several are provided to every parent regardless the income (e.g.
parental allowance), and others are conditional on the income or participation
in sickness insurance (e.g. child allowance, birth grant, nursing allowance,
maternity benefit). As an illustration, entitlement for child allowance arises
when a dependent child younger than 26 years lives in a family whose income
is less than 2.7 times the family’s living minimum (CZ: Act no. 117/1995
Coll., on state social support, as amended). Another example of the difference
is the payment of the nursing allowance. The standard maximum claim
period is nine calendar days. For a single parent who permanently cares for
a child under 16 years of age and participates in sickness insurance, this
maximum period increases to 16 calendar days (CZ: Act No. 187/2006 Coll.,
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on sickness insurance, as amended). Despite a broad range of possible
support, it gives a little economic incentive to form a complete family since
single mothers tend to receive more social benefits compared to mothers in
marital status. Thus, if a mother is of poorer conditions, it may be financially
preferable for her to remain unmarried and obtain these benefits.

Despite the existence of state support, marriage is perceived as a more
favourable form of a relationship as it generates a broad spectrum of economic
and health benefits (e.g. stability, legal protection).

A.3 Selection and diagnostics
The first step in the process of variable selection was to determine variables that
should be included based on the literature review. From the variables available
in the dataset, indicators of unemployment, urbanity and level of income and
education were selected.

As a next step, a correlation matrix containing all variables from the dataset
was created. Based on bivariate correlations, we found out which variables
strongly correlate with one another, and therefore cannot be used in the model
simultaneously. Value of |0.7| was set as the decisive threshold to avoid the
multicollinearity issue.

Then, coefficients of variation for individual variables were computed.
Coefficient of variation is given as a ratio of the standard deviation of
a variable to its mean (Sørensen, 2002), and it takes the following form:

CV = s

x̄
,

s =
√︄∑︁

i(xi − x̄)2

n − 1 , x̄ =
∑︁

i xi

n
.

It measures the relative variability and, since it is unitless, all derived values
are comparable. Variables whose coefficient of variation was less than |0.1| were
not further included in the model. These results may be found in Appendix A,
Table A.8.

The initial variables satisfying the two preceding analyses were selected,
and with them, the model type selection was realized as a next step. Our
analysis deals with panel (i.e. longitudinal) data structure since data have
both cross-sectional and time dimensions.
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The appropriate panel data model was selected based on the Fisher (F)
test (A.1), the Breusch-Pagan Lagrange Multiplier (LM) test (A.2) and the
Hausman test (A.3).

(i) The F-test (Akbar et al., 2011), which is used to detect the presence of
individual effects, formally compares two models - the pooled OLS and
one-way fixed effects model - and considers the pooled OLS as a baseline.
H0 : αi = 0 (no significant individual effects),
H1 : αi ̸= 0 (significant individual effects).
Under the null hypothesis, the F statistic follows the F distribution with
n − 1 and nT − n − k degrees of freedom and takes the following form:

Fgroupseffects =
R2

fix − R2
pooled

1 − R2
LSDV

nT − n − k

n − 1 ∼ Fn−1,nT −n−k, (A.1)

where LSDV labels least square dummy variable model, nT −n−k is the
number of degrees of freedom of the unrestricted model, and n − 1 is the
number of restrictions. If the R2 improves significantly after including the
individual effects, the null hypothesis is rejected, and there are significant
group effects. In a similar manner, the F-test is applied to test for the
presence of time effects. In this case, the one-way fixed effects model is
used as a baseline and compared against its two-way alternative.

(ii) The Breusch-Pagan LM test (Breusch & Pagan, 1980) compares the
pooled OLS with the random effects model.
H0 : σ2

α = 0 (no significant random individual effects),
H1 : σ2

α ̸= 0 (significant random individual effects).
Under the null hypothesis, the LM statistic follows the χ2

1 distribution
and stands as follows:

LM = nT

2(T − 1)

[︄∑︁
i (∑︁

t ûit)2∑︁
i

∑︁
t û2

it

− 1
]︄2

∼ χ2
1, (A.2)

where ûit are the residuals obtained from estimating the model by pooled
OLS.

(iii) The Hausman test (i.e. Durbin-Wu-Hausman test; Hausman, 1978)
detects whether fixed or random effects model is more appropriate.
H0 : E(αi|Xit) = 0 : random effects model is appropriate since it is
consistent and efficient; fixed effects model is consistent but not efficient,
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H1 : E(αi|Xit) ̸= 0: fixed effects model is appropriate since it is
consistent and possibly efficient; random effects model inconsistent.
Under the null hypothesis, the Wald statistic follows χ2 distribution
with k degrees of freedom, and it is given as:

W = (β̂F E − β̂RE)′(V ar(β̂F E) − (V ar(β̂RE))−1(β̂F E − β̂RE) ∼ χ2
k, (A.3)

where k is the number of regressors.

Pooled OLS F test for individual effects H1: significant effects
Fixed Effects F = 11.147 df1 = 76, df2 = 997 p-value < 2.2e-16

Pooled OLS LM test H1: significant effects type: Breusch-Pagan
Random Effects chisq = 1042.6 df = 1 p-value < 2.2e-16

Fixed Effects Hausman test H1: one model is inconsistent
Random Effects chisq = 19.153 df = 4 p-value = 0.0007334

Testing for F test for twoways effects H1: significant effects
Time Effects F = 11.911 df = 13, df2 = 984 p-value < 2.2e-16

Table A.1: Model Selection
Estimated model: divorce ~ educ1 + unempl + urbanity + medwage; using appropriate model specification.

Results in Table A.1 reveal that the fixed effects model fits our data the
best. At a 1 % significance level, we reject both the pooled OLS and random
effects panel data models. Since the individual effects (i.e. heterogeneity across
cross-sectional units, constant over time) are present and effects and regressors
are correlated, the fixed effects model is consistent - based on the Hausman
test. Next, we have to test for the existence of time effects (i.e. heterogeneity
across time periods). Applying the F-test, at a 1 % significance level, we reject
the null hypothesis of no time effects, and thus we include them into the model.
Therefore, based on the above-mentioned series of tests, we conclude that the
two-way fixed effects model is the most appropriate.

Respecting the efficiency and parsimonious principles, the variables used
in the final model were chosen based on the F-test. The process consisted of
adding particular terms into the model and testing whether the R2 improved
significantly.
H0 : βj = 0, j = 1, ..., k,

H1 : βj ̸= 0.
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The general form of the F statistic under the null hypothesis stands as follows:

F = R2
unrestricted − R2

restricted

1 − R2
unrestricted

nT − n − T + 1 − k

1 ∼ F1,nT −n−T +1−k,

where the unrestricted model coincides with the restricted model but, in
addition, it contains a variable that is currently being tested.

Once the final decision about which variables to include (i.e. natincrease,
marriage, abortion, educ1, jobappp, physcp, crimep) was made, the Hausman
test was repeated to confirm that two-way fixed effects model still fits our data
the best.

Thereafter the assumptions of the fixed effects estimator were tested
(Wooldridge, 2012), and the results are provided in respective tables.

FE.1 For each i, the model is yit = β1xit1+...+βkxitk+αi+uit, t = 1, ..., T , where
the βj, j=1,...,k, are the parameters to estimate and αi is the unobserved
effect.

FE.2 We have a random sample from the cross section.

FE.3 Each explanatory variable changes over time (for at least some i), and no
perfect linear relationships exist among the explanatory variables.

FE.4 For each t, the expected value of the idiosyncratic error given the
explanatory variables in all time periods and the unobserved effect is
zero: E(uit|Xi, αi) = 0.

FE.5 V ar(uit|Xi, αi) = V ar(uit) = σ2
u, for all t=1,...,T.

FE.6 For all t ̸= s, the idiosyncratic errors are uncorrelated (conditional on all
explanatory variables and αi): Cov(uit, uis|Xi, αi) = 0.

FE.7 Conditional on Xi and αi, the uit are independent and identically
distributed as Normal(0, σ2

u).

The primary assumption of a random sample is crucial for the unbiasedness
and representativeness and states that each unit in the target population has an
equal probability of being chosen. Since our target population are districts in
the Czech Republic, and thus we use neighbouring territories, we suspect that
the cross-sectional units may be interconnected and influence each other. The
Pesaran Cross-sectional Dependence test was applied to detect its existence in
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our model. At a 1 % significance level, we cannot reject the null hypothesis of
no cross-sectional dependence.

Pesaran CD test H1: cross-sectional dependence
z = -2.3412 p-value = 0.01922

Table A.2: Cross-sectional Dependence

The model does not contain variables that are constant over time. Also,
there are no perfect linear relationships among the independent variables,
which was controlled for via excluding variables with bivariate correlations
exceeding |0.7|. To rule out this possibility with certainty, an additional test
for multicollinearity was performed. The overall multicollinearity diagnostics
detected the presence of collinearity in three out of six cases. By performing
more detailed diagnostics of all individual multicollinearity and following the
methods of tolerance (TOL) and variance inflation factor (VIF),
multicollinearity is not detected. To address this issue adequately, we were
more restrictive, and thus only VIF values lower than two are present. We
conclude that multicollinearity is not an issue in our model.

natincrease marriage abortion educ1 jobappp physcp crimep
natincrease 1
marriage 0.23075403 1
abortion 0.09994891 0.17239109 1
educ1 -0.0935275 0.22857417 0.494467 1
jobappp -0.2434283 -0.3681041 0.31689199 0.43356692 1
physcp -0.0204388 0.12757134 -0.0428902 -0.1665837 -0.0608307 1
crimep 0.20421078 0.26210801 0.51545522 0.35287039 0.23641739 0.34124623 1

Table A.3: Correlation Matrix
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Overall Multicollinearity Diagnostics
MC Results Detection

Determinant |X’X|: 0.167 0 1 –> Collinearity is detected by the test
Farrar Chi-Square: 2061.826 1 0 –> Collinearity is not detected by the test
Red Indicator: 0.276 0
Sum of Lambda Inverse 11.699 0
Theil’s Method 2.594 1
Condition Number 40.960 1

All Individual Multicollinearity Diagnostics Result
VIF TOL Wi Fi Leamer CVIF Klein IND1 IND2

natincrease 1.219 0.820 41.826 50.279 0.906 1.232 1 0.004 0.467
marriage 1.659 0.603 126.074 151.421 0.776 1.677 1 0.003 1.034
abortion 1.681 0.595 130.311 156.510 0.771 1.700 1 0.003 1.054
educ1 1.917 0.522 175.464 210.741 0.722 1.938 1 0.003 1.245
jobappp 1.915 0.522 175.082 210.282 0.723 1.936 1 0.003 1.243
physcp 1.362 0.734 69.347 83.289 0.857 1.378 1 0.004 0.692
crimep 1.946 0.514 181.016 217.409 0.717 1.968 1 0.003 1.265

R-square of y on all x: 0.016; y = divorce

VIF and TOL Methods Failed to detect multicollinearity

Table A.4: Multicollinearity Test

The fundamental assumption implies strict exogeneity, which means no
correlation between the explanatory variables in all time periods and the
idiosyncratic error in any time period. The same applies to the unobserved
effect and idiosyncratic error. We assume this assumption holds since our
estimated model does not include lagged dependent variable as a regressor,
and we assume no simultaneous causality, errors in variables nor omission of
a relevant variable (solved by using fixed effects model) are present.

The assumption of homoskedasticity (i.e. constant variance) is rejected
based on our model. A commonly used test for the presence of
heteroskedasticity, the Studentized Breusch-Pagan test, is applied to the
linear regression model to test the null hypothesis of homoskedasticity. At
a 1 % significance level, the null hypothesis is rejected, and we conclude that
heteroskedasticity is present. Therefore, the estimated covariance matrix is
not correct, and hypothesis testing is not valid. To solve this issue, a robust
estimation will be later applied.

Studentized Breusch-Pagan test H1: heteroskedasticity
BP = 228.65 df = 97 p-value = 1.223e-12

Table A.5: Homoskedasticity

The results to be valid demand no serial correlation, and thus the
Breusch-Godfrey/ Wooldridge test appropriate for detecting this issue is
applied. At a 1 % significance level, the null hypothesis of no autocorrelation
in idiosyncratic errors is rejected, and we conclude that autocorrelation is
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present. This issue will also be addressed by robust covariance matrix
estimation (i.e. heteroskedasticity and autocorrelation robust standard
errors).

Breusch-Godfrey/Wooldridge H1: serial correlation in idiosyncratic errors
test for serial correlation
in panel models chisq = 69.32 df = 15 p-value = 5.902e-09

Table A.6: Serial Correlation

The final assumption regards the normality of the residuals. Then, the
within estimator has a normal distribution, and the t and F statistics follow
exactly t and F distributions. To evaluate the validity of this statement, we
first extract residuals from our model. The Shapiro-Wilk normality test of the
residuals rejects the null hypothesis of normal distribution at a 1 % significance
level. To observe to what extent our distribution coincides with the normal, the
normal Q-Q plot is performed. We see that only a few values at the margins
spoil this theoretical distribution. We may turn to asymptotic normality with
1155 observations since the number of observations is sufficiently large and the
Central Limit Theorem may be applied. Thus, we conclude that the within
estimator is asymptotically normally distributed.

Shapiro-Wilk normality test H1: residuals not normally distributed
W = 0.99228 p-value = 9.828e-06

Table A.7: Normality
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Figure A.1: Normality of Residuals
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Once the appropriate tests for assumptions have been performed, we have
to solve the arising issue of the heteroscedasticity and autocorrelation. To
address this issue, we will apply a robust covariance matrix estimation. Our
estimator will not be efficient, but the procedure will ensure that the
recalculated standard errors will allow for valid hypothesis testing. The
"Arellano" method of estimation of the robust covariance matrix, which is
robust for both heteroskedasticity and autocorrelation, is used. These robust
standard errors accompany the estimated coefficients in the reported results
of the estimated model (Table 5.1), and they are given in square brackets. To
conclude, under the assumptions FE.1-4, the fixed effects estimator is
unbiased and consistent. Since we use the robust estimation to deal with
heteroskedasticity and autocorrelation, the estimator is not efficient (i.e. there
exists another unbiased estimator with lower variance), and thus is not BLUE.
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min max median mean std.dev coef.var
area 230.18 (137.65) 1945.57 (1946.00) 996.64 (996.62) 1024.30 (1024.25) 380.31 (383.42) (0.37)

urbanity 35.70 (34.37) 100.00 (100.00) 60.36 (60.78) 62.59 (63.19) 15.16 (15.14) (0.24)
density 37.02 (36.82) 2637.27 (2637.27) 115.90 (110.99) 197.44 (196.78) 361.01 (353.12) (1.79)
popul17 38459.00 (38459.00) 1301135.00 (1301135.00) 111292.00 (111629.00) 138005.58 (135787.25) 146306.81 (138820.66) (1.02)

popul3112 38330.00 (38330.00) 1308632.00 (1308632.00) 111069.00 (111651.00) 138309.09 (136027.63) 147111.06 (139306.24) (1.02)
female3112p 49.37 (49.36) 51.65 (52.54) 50.55 (50.73) 50.57 (50.75) 0.44 (0.44) (0.01)

avgage 38.63 (37.55) 43.69 (43.69) 42.48 (40.98) 42.43 (40.97) 0.88 (1.22) (0.03)
avgagem 37.74 (36.24) 42.41 (42.41) 41.06 (39.55) 41.04 (39.52) 0.78 (1.19) (0.03)
avgagef 39.50 (38.81) 45.08 (45.08) 43.87 (42.39) 43.79 (42.37) 1.00 (1.26) (0.03)
lifeexm 73.06 (68.69) 78.25 (78.25) 75.72 (73.83) 75.66 (73.66) 1.11 (1.89) (0.03)
lifeexf 78.70 (75.32) 83.21 (83.21) 81.73 (80.03) 81.56 (79.90) 0.98 (1.50) (0.02)

livebirth 8.86 (8.20) 12.51 (15.76) 10.44 (10.36) 10.46 (10.45) 0.76 (0.96) (0.09)
death 7.58 (7.36) 12.97 (12.97) 10.83 (10.35) 10.82 (10.37) 0.90 (0.79) (0.08)

immigr 8.06 (5.14) 44.95 (78.29) 15.49 (13.72) 17.18 (16.07) 7.01 (8.87) (0.55)
emigr 8.66 (6.39) 25.84 (32.78) 13.93 (12.93) 14.10 (13.60) 3.44 (4.02) (0.30)

natincrease -3.74 (-4.00) 4.28 (7.83) -0.52 (-0.02) -0.37 (0.08) 1.51 (1.48) (18.02)
netmigr -4.81 (-11.90) 22.53 (58.43) 2.22 (0.96) 3.08 (2.47) 4.77 (6.49) (2.63)

totincrease -8.55 (-12.32) 26.52 (64.27) 1.78 (0.85) 2.71 (2.55) 5.74 (7.37) (2.89)
marriage 4.42 (3.10) 6.44 (6.44) 5.14 (4.63) 5.15 (4.68) 0.33 (0.52) (0.11)
divorce 1.61 (1.22) 3.18 (4.80) 2.27 (2.64) 2.30 (2.72) 0.28 (0.49) (0.18)

abortion 1.94 (1.59) 4.70 (10.03) 3.06 (3.54) 3.12 (3.73) 0.58 (0.81) (0.22)
infmort 0.21 (0.00) 9.71 (13.40) 2.84 (2.85) 3.21 (3.15) 1.88 (1.83) (0.58)
educ1 7.83 (7.43) 20.31 (26.59) 13.45 (17.06) 14.35 (17.31) 2.48 (3.40) (0.20)
educ2 16.60 (16.60) 37.49 (42.67) 35.74 (37.58) 34.76 (37.27) 2.82 (3.09) (0.08)
educ3 31.86 (27.16) 37.23 (43.89) 34.02 (32.87) 34.15 (32.78) 1.36 (2.14) (0.07)
educ4 11.24 (5.12) 38.34 (38.34) 15.87 (12.07) 16.71 (12.63) 3.75 (4.21) (0.33)

educ1m 6.86 (6.34) 16.75 (21.15) 10.01 (12.29) 10.93 (12.60) 2.44 (2.65) (0.21)
educ2m 19.62 (19.62) 44.82 (51.56) 42.87 (44.97) 41.91 (44.82) 3.45 (3.82) (0.09)
educ3m 27.88 (23.40) 33.12 (40.25) 30.69 (29.51) 30.91 (29.37) 1.29 (2.19) (0.07)
educ4m 10.23 (5.64) 40.39 (40.39) 15.39 (12.49) 16.21 (13.20) 4.29 (4.20) (0.32)
educ1f 8.73 (8.43) 24.22 (31.70) 16.70 (21.49) 17.62 (21.79) 2.69 (4.28) (0.20)
educ2f 13.78 (13.78) 30.92 (36.06) 28.39 (30.27) 27.90 (30.09) 2.43 (2.61) (0.09)
educ3f 34.52 (29.12) 41.05 (47.25) 37.38 (36.03) 37.26 (36.02) 1.73 (2.37) (0.07)
educ4f 12.23 (4.58) 36.44 (36.44) 16.81 (11.56) 17.20 (12.09) 3.31 (4.44) (0.37)

avgwage 29236.00 (17979.00) 42502.00 (42502.00) 31002.00 (24295.00) 31766.77 (24613.19) 1971.39 (3581.25) (0.15)
avgwagem 31911.00 (19947.00) 47739.00 (47739.00) 34284.00 (26926.00) 34814.77 (27287.99) 2448.16 (3928.20) (0.14)
avgwagef 26420.00 (15169.00) 36570.00 (36570.00) 27608.00 (20874.00) 27994.81 (21137.91) 1400.58 (3264.81) (0.15)
medwage 26774.00 (15932.00) 34338.00 (34338.00) 28211.00 (21554.00) 28557.00 (21828.64) 1222.11 (3094.60) (0.14)

medwagem 29106.00 (17182.00) 37497.00 (37497.00) 30600.00 (23353.00) 30900.79 (23738.29) 1442.94 (3352.13) (0.14)
medwagef 24251.00 (14127.00) 31616.00 (31616.00) 25617.00 (19065.00) 25832.68 (19399.14) 1128.83 (2942.08) (0.15)
unempl 1.13 (1.13) 6.94 (16.20) 2.89 (5.94) 3.10 (6.18) 1.22 (2.56) (0.41)
vacanp 8.92 (0.41) 143.56 (143.56) 21.68 (5.42) 29.00 (8.50) 23.76 (10.40) (1.22)
jobappp 8.07 (8.07) 48.34 (126.40) 20.67 (42.98) 21.96 (45.00) 8.49 (18.67) (0.41)
physcp 1.32 (1.32) 10.02 (10.27) 3.62 (3.33) 3.92 (3.68) 1.48 (1.33) (0.36)
hospp 0.00 (0.00) 0.05 (0.05) 0.02 (0.02) 0.02 (0.02) 0.01 (0.01) (0.47)
sickp 218.38 (214.48) 974.14 (980.27) 321.56 (325.39) 356.20 (353.50) 124.00 (108.12) (0.31)
incap 2.22 (1.72) 6.49 (8.91) 4.98 (4.73) 5.00 (4.92) 0.74 (1.15) (0.23)

crimep 7.76 (7.76) 36.58 (83.48) 13.75 (20.61) 14.83 (23.22) 5.30 (10.10) (0.44)
traffp 4.72 (2.12) 17.50 (35.93) 8.25 (8.57) 9.11 (10.67) 2.97 (5.70) (0.53)

Table A.8: Descriptive Statistics
Values stand for year 2018; values in parentheses consider the period 2004-2018.
Statistics calculated for the Czech Republic (std.dev~standard deviation; coef.var~coefficient of variation).
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Vysočina Ústecký
min max median mean std.dev min max median mean std.dev

area 1199.25 1578.66 1290.05 1359.15 156.62 404.74 1121.00 908.77 762.66 303.92
urbanity 48.38 63.02 58.32 56.87 6.47 60.36 90.38 83.91 78.69 12.17
density 55.99 94.35 74.89 75.19 13.57 77.15 295.02 142.86 182.63 85.54
popul17 72182.00 117951.00 111292.00 101803.80 18770.21 86335.00 129994.00 119611.00 117225.71 14902.04

popul3112 72226.00 118094.00 111069.00 101854.80 18740.75 86486.00 129831.00 119655.00 117255.57 14874.51
female3112p 50.19 50.42 50.34 50.30 0.11 50.03 50.97 50.32 50.37 0.30

avgage 42.23 43.62 42.97 42.83 0.58 41.54 42.33 42.06 42.03 0.26
avgagem 40.82 42.27 41.63 41.47 0.61 40.32 40.92 40.70 40.67 0.22
avgagef 43.62 44.96 44.30 44.17 0.56 42.76 43.71 43.46 43.36 0.32
lifeexm 76.34 77.12 76.80 76.79 0.33 73.06 75.05 73.62 73.95 0.76
lifeexf 81.89 83.21 82.78 82.69 0.49 78.70 80.92 79.96 79.77 0.81

livebirth 9.77 12.17 10.31 10.61 0.94 8.99 10.86 9.89 9.89 0.59
death 9.62 11.24 10.45 10.45 0.64 10.33 11.94 11.65 11.39 0.61

immigr 8.06 14.88 12.72 11.69 3.16 12.07 20.78 16.48 16.31 2.70
emigr 9.80 12.57 10.99 11.07 1.03 12.85 19.09 14.20 15.13 2.57

natincrease -1.16 2.54 -0.15 0.16 1.44 -2.95 0.53 -1.70 -1.51 1.16
netmigr -2.52 2.75 1.73 0.62 2.33 -2.61 3.84 2.40 1.18 2.69

totincrease -3.21 2.60 1.38 0.78 2.30 -4.86 3.24 0.85 -0.33 3.00
marriage 4.95 5.68 5.26 5.25 0.28 4.75 5.55 5.28 5.26 0.28
divorce 1.61 2.84 1.88 2.05 0.48 2.18 3.18 2.35 2.56 0.38

abortion 1.94 3.13 2.77 2.68 0.50 3.64 4.43 4.10 4.06 0.34
infmort 1.39 4.93 2.75 2.89 1.45 2.31 4.63 3.42 3.53 0.92
educ1 12.40 12.40 12.40 12.40 0.00 20.31 20.31 20.31 20.31 0.00
educ2 37.49 37.49 37.49 37.49 0.00 35.54 35.54 35.54 35.54 0.00
educ3 34.54 34.54 34.54 34.54 0.00 32.90 32.90 32.90 32.90 0.00
educ4 15.56 15.56 15.56 15.56 0.00 11.24 11.24 11.24 11.24 0.00

educ1m 9.06 9.06 9.06 9.06 0.00 16.30 16.30 16.30 16.30 0.00
educ2m 44.47 44.47 44.47 44.47 0.00 42.89 42.89 42.89 42.89 0.00
educ3m 31.60 31.60 31.60 31.60 0.00 30.58 30.58 30.58 30.58 0.00
educ4m 14.87 14.87 14.87 14.87 0.00 10.23 10.23 10.23 10.23 0.00
educ1f 15.66 15.66 15.66 15.66 0.00 24.22 24.22 24.22 24.22 0.00
educ2f 30.69 30.69 30.69 30.69 0.00 28.39 28.39 28.39 28.39 0.00
educ3f 37.41 37.41 37.41 37.41 0.00 35.16 35.16 35.16 35.16 0.00
educ4f 16.24 16.24 16.24 16.24 0.00 12.23 12.23 12.23 12.23 0.00

avgwage 31002.00 31002.00 31002.00 31002.00 0.00 30802.00 30802.00 30802.00 30802.00 0.00
avgwagem 34339.00 34339.00 34339.00 34339.00 0.00 33492.00 33492.00 33492.00 33492.00 0.00
avgwagef 26889.00 26889.00 26889.00 26889.00 0.00 27650.00 27650.00 27650.00 27650.00 0.00
medwage 28211.00 28211.00 28211.00 28211.00 0.00 27901.00 27901.00 27901.00 27901.00 0.00

medwagem 30601.00 30601.00 30601.00 30601.00 0.00 30029.00 30029.00 30029.00 30029.00 0.00
medwagef 24923.00 24923.00 24923.00 24923.00 0.00 25481.00 25481.00 25481.00 25481.00 0.00
unempl 1.68 3.78 3.12 2.90 0.86 3.12 5.72 4.78 4.53 0.89
vacanp 14.61 37.60 15.69 20.84 9.78 10.82 27.41 16.47 18.34 5.64
jobappp 11.46 26.27 21.70 20.05 5.95 23.06 40.82 35.17 32.39 6.30
physcp 3.38 4.82 3.81 3.94 0.60 2.64 6.75 3.32 3.73 1.39
hospp 0.01 0.02 0.01 0.01 0.00 0.01 0.04 0.02 0.02 0.01
sickp 294.28 427.60 340.21 353.12 52.24 255.54 731.59 276.02 344.40 171.56
incap 4.36 5.90 5.16 5.15 0.55 4.02 5.88 4.93 4.99 0.65

crimep 8.11 13.16 10.46 10.51 1.86 14.86 23.15 21.79 19.95 3.57
traffp 7.25 11.40 8.58 8.96 1.60 10.38 17.46 12.72 13.39 2.74

Table A.9: Descriptive Statistics: Vysočina and Ústecký Region
Statistics for the Vysočina and Ústecký Region separately. Values correspond to 2018.
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