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Russia is facing one of the most severe
demographic problems — low fertility rate.
At the same time, fertility dynamics differ
significantly across the regions of the country.
Subsequently, the birth dynamics of first,
second, and subsequent orders also differ.
Our study identifies the types of regions that
have the same or very similar fertility trends
differentiated by birth order. For this
purpose, we applied hierarchical cluster
analysis based on Ward’s method and squared
Euclidean distance.

We wused official Russian
three regional
clustering variables, including the percentage
change of the total fertility rate of first,
second, and third and subsequent births from
2018 to 2022. We profiled clusters based on
economic indicators (gross regional product

statistics and

calculated indicators as

(GRP), income, and housing provision) and
population indicators (women’s age at first,
second, and third and subsequent births),
testing convergent and divergent trends in
the dynamics of regional birth rates.

Cluster analysis revealed four clusters of
Russian regions with similar fertility trends
differentiated by birth order. Cluster 1
includes 10 Russian regions and can be
considered the most depressive cluster.
Cluster 2 includes 18 Russian regions and can
be called the driver of Russian population
dynamics. Cluster 3, with 38 regions, and
Cluster 4, with 19 regions, occupy
intermediate positions between the first two
clusters. We found no statistically significant
differences between the clusters concerning
the birth rates that prevailed in 2018; thus,
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their starting positions did not determine the
regional fertility changes in 2018-2022.
The analysis revealed that the clusters did not
differ in the age of women at first, second,
and third and subsequent births. We also did
not find statistically significant differences
among clusters in terms of the dynamics of
economic indicators such as gross regional
product, income, and housing provision.
The results did not confirm that traditionally
recognized economic determinants defined
order-differentiated birth dynamics. Russian
regions exhibited no convergent or divergent
trends in order-differentiated birth dynamics.
Our results established new research areas
related to the analysis of birth rate
determinants, such as informational support
for regional programs to increase birth rates.
The approach can form the foundation for
developing a segmented state information
policy in the demographic sphere. It also
indicates the need for continuous monitoring
of the reasons behind declining birth rates
differentiated by birth order and the related
stereotypes  concerning  various  socio-
demographic population groups.

Online first publication date: 6 January 2025

Introduction

Like many countries, Russia struggles with significant demographic challenges due to

a declining birth rate, and the situation has only gotten worse in recent years. Between
2015 and 2022, the country’s total fertility rate (TFR) decreased by 14%, while the

crude birth rate dropped by 33.1% [1].

Adding to this situation’s complexity, Russia exhibits significant regional
differentiation in many demographic and socioeconomic indicators. This variation is
not just minor fluctuations but a stark contrast, as illustrated by the diverse

characteristics presented in Table 1.
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Table 1
Indicators with high variability across Russian regions
Indicators Ma.x1mum O Coe‘fﬁ.clentoof Data period
minimum ratio vatiation, %
Gross regional product per capita 20.1 79 2021
Average monthly nominal wages of workers 5.1 38 2023
Crude birth rate 35 26 2022
Crude mortality rate 54 22 2022

Sonrce: [2].

With such marked regional differences, like some other countries, Russia offers
a unique laboratory, and although this has been said about the study of regional
fertility differentiation in India (Chatterjee—Desai 2020), it also applies to Russia.
Geographic unevenness of fertility decline has also been examined in recent years by
researchers in Spain (Iglesias 2024), Ttaly (Alderotti 2022), Slovakia (Sprocha et al.
2022), and other countries. Notably, some researchers consider intracountry
differences in fertility dynamics as justification for criticizing the widespread theory
of the second demographic transition (IKKlupt 2008, Tardivo et al. 2021), which is most
often used to describe fertility dynamics. This highlights the importance of in-depth
analysis of intraregional fertility differentiation to develop a system of arguments for
interpreting the results of such analysis.

The remainder of this study is structured as follows. We first describe the fertility
circumstances in Russia and the state support measures aimed to improve it. We then
present a scientific literature review discussing fertility determinants in contemporary
Russia. We next justify the need and conduct our analysis to identify clusters of
Russian regions with similar fertility dynamics and describe the resulting clusters.
We then examine several variables that have traditionally been considered fertility
factors, evaluating the statistical significance of their differences in the identified
clusters. Finally, we draw some practical conclusions from the results of our analysis.

Birth rate trends in Russia and government policy measures

The problem of declining Russian fertility has a particular structure, the individual
elements of which behave differently. In Appendix Figure Al shows the fertility
dynamics in Russia for the last 5 years, in general and by birth order. It is evident that
declining fertility rates are not uniform and exhibit various trends. The TFR for all
births and first-born children (TFR1) and second-born children (TFR2) is decreasing.
However, the TEFR for third and subsequent children (TFR3+) shows no such trend.

The findings indicate that in 2020-2021, when Russia, like other countries, was
experiencing the Covid-19 pandemic, no decrease occurred in the birth rate of third
and subsequent children. In these years, TFR3+ even increased slightly compared
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with previous years. In addition, despite the negative dynamics of TFR1 and TFR2,
no catastrophic decline is evident in these years. This does not demonstrate an
unambiguous negative (or positive) impact of the pandemic on Russian fertility
dynamics. Notably, the absence of unambiguous effects of the pandemic on fertility
was also revealed by other scientists (Pomar et al. 2022, Golovina et al. 2023).

TFRs for different birth orders have significant regional differentiation in Russia.
In recent years, the regional differentiation of TFR3+ has visibly increased. In 2018,
the ratio of the maximum and minimum values of TFR3+ in Russian regions was
0.48, and in 2022, it reached 8.82. A steady increase in differentiation is also observed
for TFR from 2.65 to 3.15. At the same time, regional differentiation of TFR1
and TFR2 decreased slightly. Perhaps the significant differentiation of TFR3+ in
Russian regions can be explained by the high variability in regional public measures
to support the birth of third children. Regional authorities are responsible for the
development and implementation of such support measures, whereas fertility support
measures in Russia are generally established at the national level.

Maternity capital has been the most commonly employed policy measure to
support fertility in Russia. Since its launch in 2007, this benefit has been paid to
families for the birth of a second child (Federal Law, Ne 256). As of 2020, most of
the maternity capital is paid after the first child’s birth, and a more minor proportion
is paid after the second child’s birth.

Another state program is the national Demography project, which includes
monthly payments for the first and third child and the possibility for parents to obtain
a mortgage loan at a reduced rate at the second child’s birth (Ministry of Labor and
Social Protection of Russia 2018).

Therefore, the measures of state support for fertility in Russia in recent years have
been differentiated by birth order. Second, they were established at national and
regional levels. These circumstances could have influenced the varying fertility trends
differentiated by birth order forming in different Russian regions.

Literature review

The comprehensive study of fertility and its determinants in Russia has a long history.
One of the most extensive empirical studies was the project Parents and Children,
Men and Women in the Family and Society, which was completed in the eatly 21st
century under the leadership of Maleva, Sinyavskaya, and Zakharov, in which fertility
factors were classified into three groups, including 1.) demographic (state of marriage
or partnership, present number of children, and state of reproductive health);
2.) economic and labor (monetary income, housing, status in the labor market, and
professional status); and 3.) social (education, type of settlement, attitude toward
religion, values, and others) considerations (Maleva—Sinyavskaya 2007).
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The study of the influence of economic determinants on fertility has led scientists
to different — even opposing — conclusions. For example, Kumo—Kechetova (2023),
based on microdata from the Russian Longitudinal Monitoring Survey (RLMS-HSE),
determined that higher household income stimulates childbearing. At the same time,
based on econometric modeling implemented on panel data from regions, Vakulenko
et al. (2023) concluded that fertility is negatively correlated with income. Studies of
the influence of economic factors on fertility in Russia have a very long history.
For example, back in 1934, the Central Statistical Office study revealed an inverse
relationship between birth rate and income (Strumilin 1963).

Much of the research on Russian fertility has been devoted to assessing the impact
of maternity capital on fertility dynamics. The positive impact of this unprecedented
measure on fertility was substantiated in Miljkovic—Glazyrina (2015), Slonimczyk—
Yurko (2014), and several others. Validova (2021) assessed the role of tempo and
quantum effects in changing Russia’s fertility after maternity capital’s introduction.

The assessment of the impact of certain factors on fertility rates has been widely
represented in the academic discourse. For example, the extensive work of Balbo et
al. (2013) can serve as a reference point for scientific research on specific determinants
in specific periods and territories. This review proposes categorizing all determinants
into macro, meso, and micro levels.

Considering the existing body of research on the determinants of Russian fertility,
makes a contribution to this discussion by focusing not on the birth rate itself but on
its dynamics. We do so because previous studies have shown that the country’s
regions traditionally differ in fertility level as well as dynamics (KKuchmaeva 2010,
Shubat 2023).

Research questions and methodology

The purpose of our study is to identify types of regions that exhibit the same or very
similar fertility dynamics differentiated by birth order. Our research questions are as
follows:

— Is it possible to identify groups of Russian regions that demonstrate similar

fertility dynamics differentiated by birth order?

— If such regional differentiation is found, is a satisfactory explanation using

traditionally studied determinants of fertility available?

— Which determinants can and cannot explain birth order-differentiated fertility

dynamics in identified types of Russian regions?

Our research methodology includes several features. First, we analyze Russia’s
overall and structural fertility, in terms of birth order. Second, we cover the period
before the start of the state “Demography” program (Russian Government 2018) and
during its implementation. Third, instead of studying fertility rates per se, we analyze
fertility rate dynamics to identify regions that are similar in this respect. Finally, we
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use cluster analysis, which is quite a rare approach in demographic studies
(Mischke 2011, Green et al. 2014, Haynes 2014, Jurun et al. 2017, Shubat et al. 2019,
Kastreva—Patarchanova 2021, Newsham—Rowe 2023, Wardhana 2023, Bagirova et
al. 2023).

We employ several population indicators to conduct the cluster analysis.
These include TFRs differentiated by birth order across Russian regions for the
period from 2018 to 2022 ([1], [3], [4])). Data for eatlier periods could not be included
in our analysis as differentiated birth rates data were not systematically collected for
all Russian regions.

Our analysis uses the TFRs and percentage changes. Previous research by Russian
authors has demonstrated that fertility rates as well as associated dynamics differ
across regions (Kuchmaeva 2010, Shubat 2023). It is evident that to increase the
effectiveness of state support programs it is essential to consider these kinds of
regional differences and evaluate them. Therefore, we used the following three
clustering variables:

— the percentage change of the TFR of first birth,

— the percentage change of the TFR of second birth, and

— the percentage change of the TFR of third and subsequent births.

These variables presented changes from 2018 to 2022.

We conducted hierarchical cluster analysis using Ward’s method and squared
Euclidean distance. Determining the homogeneity of objects in a multidimensional
space and selecting the most appropriate metric to identify such homogeneity is the
most difficult and least formalized task of multivariate classification. Aldenderfer and
Blashfield (1984) presented a broad overview of the practice of using various
clustering methods, the results of testing various metrics on actual data, and one
simulated using the Monte Carlo method. Ward’s method was shown to have several
advantages. In particular, its results establish dense, hyperspherical clusters, in
contrast with single link methods that tend to create long and prolate cluster chains.
In addition, Ward’s method provides extremely valid results when complete
classification is required and the number of outliers is small. It also gives the best
results in cases of overlapping clusters. These advantages suggest that Ward’s method
will likely produce accurate results and have the best differentiating ability for our
study.

Nevertheless, we employed different clustering methods and compared the results
to reveal the most natural structure of the fertility rate differences across Russian
regions. In most cases, the cluster structures formed were very similar; however,
Ward’s method exhibited the most precise clustering.

After identifying the clusters of Russian regions, we assess the significance of their
differences using parametric and nonparametric tests. We use one-way analysis of
variance, the nonparametric (Kruskal-Wallis) test, and post hoc tests to confirm the
significance of differences in cluster centroids; the Levene test is used to examine the
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homogeneity of variances; and the Shapiro—Wilk test is used to test the normal
distribution hypothesis. Statistically significant cluster centroid differences are given
a meaningful interpretation. The cluster centroids are described based on either
average or median clustering variable values.

To extend our research, we seek explanations for the identified cluster structure
and its possible determinants. For this purpose, we profile the identified clusters
based on demographic and economic indicators. We use fertility rates as additional
demographic indicators (i.e., TFRs differentiated by birth order). Therefore, we test
the possibility of convergent or divergent trends in the dynamics of Russian fertility
rates. Researchers of demographic processes have shown convergence (in some cases
divergence) of fertility trends in different Russian regions (Franklin—Plane 2004),
EU countries (Lanzieri 2014), and in the world (Strulik—Vollmer 2013). In Russia,
convergent trends in regional fertility rates (based on the TFR not differentiated by
birth order) were also not confirmed (Shubat 2019).

We also use the mean age of women at birth of first, second, and third and
subsequent children as another population variable for additional cluster profiling.
Open data from the Russian Federal State Statistics Service do not contain such
indicators by region; therefore, the mean age of women at birth of first/second/third
and subsequent children was calculated for each region using data on the number of
children born to women of different ages ([5]). We also calculate and analyze the
intervals between the first and second births and second and third births to test the
possible influence of the age at which a woman gives birth to her first (second, third)
child on fertility dynamics. In some Russian studies, the authors identified such a
relationship and noted the need to consider it when developing population policy
(Ediev 2006). However, other studies have given more cautious assessments of the
dependence of regional fertility levels on the age of women at the birth of their first
child (Arkhangel’skiy—Kalachikova 2020).

We also include indicators that have traditionally been introduced by Russian and
international demographers as fertility factors (gross regional product [GRP]) per
capita, median per capita income, housing provision, and employment rate) as
economic determinants of the identified cluster structure (Kumo—Kechetova 2023,
Maleva—Sinyavskaya 2007, Zhuravleva—Gavrilova 2017). These indicators are
calculated annually by ROSSTAT for all Russian regions and ate publicly available
(I12]). This study analyzes the annual values of these indicators and their percentage
changes from 2018 to 2021 to investigate whether the levels and rates of
growth/decline of economic indicators in Russian regions affected the birth dynamics
differentiated by birth order.

We profile the clusters using all the specified variables and tests to determine the
significance of their differences in the clusters. We use parametric (one-way analysis
of variance), nonparametric (Kruskal-Wallis), and post hoc tests. SPSS software is
used to perform data analysis.
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Table 2 presents the characteristics of all variables used in the analysis.

Cluster analysis variables

Table 2

Role in the | Designation in
Variable Variable description clustering tables with the
process analysis results
Percentage change of . . L . .
the total gfertilitygrate ér;ilecra;fgrglrzt(})llcgy;arzrggz'dlfferentlatcd by birth clustering gg—$§§;
differentiated by birth Pr di ronal co variables PC TER3+
order esented in a regional context. C_TFR?
Indicates the average number of
Total fertility rate first/second/third and subsequent children that TFR1
differentiated by birth) would be born to a woman during her lifetime; TFR2
order Presented in a regional context; TFR3+
Average annual data from 2018 to 2022.
The mean ligel? f £ In years; Av_Agel
women at birth o Estimated indicator as of 2022; Av_Age2
the first/second/ Presented in a regional Av_Age3+
third child gional context. v_Age
The interval between | In years;
the births of the first | Estimated indicator as of 2022; Int_1_2
and second child Presented in a regional context.
The interval between | In years;
the births of the Estimated indicator as of 2022; Int 2.3
second and third child| Presented in a regional context.
Gross regional In rubles;
duct her capita Annual dat_a from.2018 to 2021; GRP_PC
product per cap Presented in a regional context.
Median pet capita In rubles per month; )
income Data from‘2018 to 2021, income
Presented in a regional context.
In square meters; additional
Indicates the average total area of residential cluster profilin
Housing provision premises per inhabitant; Variableps g housing
Annual data from 2018 to 2021;
Presented in a regional context.
Percentage of employed persons in the
- comparable total population;
Employment rate Anngal data fromp2(%318 to 2021; employment
Presented in a regional context.
In percentage;
Percentage change of | Indicates the dynamics of GRP per capita from PC GRP
GRP per capita 2018 to 2021; -
Presented in a regional context.
In percentage;
Fnergientager chariltge of Indicates the dynamics of median per capita PC 1
nedian per capiia i come in the period from 2018 to 2021; —ne
income . .
Presented in a regional context.
In percentage;
Percentage change of | Indicates the dynamics of housing provision for] PC House
housing provision the population from 2018 to 2021; -
Presented in a regional context.
In percentage;
Percentage change in | Indicates the dynamics of the employment rate PC_Empl

employment rate

from 2018 to 2021;
Presented in a regional context.
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In this section, we provide some comments explaining our use of cluster analysis
to study the impact of economic factors and various pronatalist policy measures on
fertility dynamics. In Russian research, comparative methods have often been used
for this purpose, in which the actual level of fertility is compared with some
hypothetical level, as well as correlation and regression analysis. For example, the
comparative method was applied by Avdeev—Monnier (1995). The authors evaluated
the effect of Soviet population policy in the 1980s in two ways. First, by comparing
the cumulative fertility of female cohorts born in 1950-1960 with the 1945 cohort,
which, due to the time factor, no longer felt the impact of these measures. Second,
by comparing the actual fertility of cohorts with the hypothetical fertility that would
have been possible if the trend in age-specific fertility rates for conditional generations
had been constant. Zakharov (2000) examined the difference between the actual
number of births for 1981-1990 and the hypothetical number calculated under the
presumption that the 1980 age-specific fertility rates would remain unchanged. Based
on this difference, Zakharov provided estimates of the additional number of births
resulting from family policy measures. In the late 1980s, Klupt (1988) compared
actual age-specific fertility rates during the period of state population policy measures
with hypothetical rates that would have been the case under various conditions, using
the proposed statistical model to estimate a possible timing shift of births to earlier
years in generations that were at childbearing ages.

Correlation and regression analysis have been used often to assess the impact on
fertility of pronatalist population policy measures in Russian studies (Zhuravleva—
Gavrilova 2017). Two different research approaches have been used. The first
approach involves comparing two time series representing fertility dynamics and any
of its factors. The second approach involves analyzing cross-sectional data. Regional
factors of a country have often been used to compare fertility levels; however, in
conducting such an analysis, researchers may encounter spurious correlation.
In addition, considerable regional differentiation in many socioeconomic and
demographic indicators in Russia can lead to the nature of the correlation and its
strength being very different in across groups of regions. This may subsequently lead
to the statistical cancelation of multidirectional influences and fully or partially offset
such a relationship at the country level.

In our opinion, cluster analysis can be used to overcome the methodological
problems described; therefore, this study applies a self-constructed cluster analysis
approach. In a previous study, one of the authors presented a somewhat detailed
description of this methodology and possibilities of its application for investigating
the impact of various factors on fertility (Shubat 2019). The basic approach is to
profile the identified clusters based on economic factors of fertility or variables that
characterize the measures of pronatalist policy, and then assess the differences in
cluster centroids on these variables. Statistically significant differences may indicate
the existence of correlation and some influence of these factors on fertility or its
dynamics.
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Results

The cluster analysis reveals four clusters of Russian regions with similar birth trends
differentiated by birth order. We determine the number of clusters based on a
dendrogram of the clustering process (see in Appendix Figure AZ) and the
agglomeration schedule.

The resulting clusters had a low level of intracluster variation and were sufficiently
full and the minimum number of objects in a cluster was 10. The statistical
significance of the differences in cluster centroids (the mean and median values of
the clustering variables) is confirmed using the parametric ANOVA test (see
Appendix Table Al), the nonparametric Kruskal-Wallis Test (see Appendix Table
A2), and post hoc tests.

The resulting clusters can be characterized as follows:

Cluster 1, which includes 10 Russian regions, can be called the most depressive
cluster. It is characterized by the following features of birth dynamics differentiated
by birth order:

1) Itis the only cluster in which the dynamics of third and subsequent births were
negative. In some regions of the cluster, an increase in this indicator is noted,
but it is minimal at less than 4%. Notably, the TFR for third and subsequent
births increased by 9.1% in Russia over the same period.

2) This cluster had the most significant drop in the number of first births at more
than 21%, while the average decline in Russia was 10.5%.

3) This cluster also had the most significant drop in the number of second births,
decreasing by 30% versus the average 20.7% decline in Russia.

This cluster can be considered a brake of reproductive dynamics since the birth

rate trends are significantly worse than the Russian average.

Cluster 2, which includes 18 Russian regions, is the opposite of the first cluster. It
can be considered a driver of Russian reproductive dynamics (particularly concerning
third and subsequent births). This cluster is characterized by the following features:

1) The largest increase in third and subsequent births, which amounted to 17.2%.

2) The smallest decrease in second births.

3) The smallest decrease in first births.

In general, fertility trends in the regions of this cluster are much better than the
Russian average.

Cluster 3, with 38 regions, and Cluster 4, with 19 regions, occupy intermediate
positions between the first two clusters. Regarding first birth dynamics, Cluster 3 is
significantly better than Cluster 4; however, Cluster 4 shows more impressive growth
in the birth dynamics of third and subsequent births. In terms of second birth
dynamics, the clusters correspond to the average Russian trend.
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In Appendix Figure A3 illustrates the distribution of Russian regions by the
identified clusters, presenting only those regions for which we had a complete set of
indicators used for our analysis on the map.

Table 3 presents the average values of variables characterizing birth dynamics
differentiated by birth order in the identified clusters.

Table 3
Cluster centroids
o Mean values of clustering variables
Denomination
PC_TFR1 PC_TFR2 PC_TFR3+
Cluster 1 —21.6 —30.4 -1.5
Cluster 2 -5.8 —134 17.2
Cluster 3 -8.2 =215 3.9
Cluster 4 -17.0 -21.6 8.8
Average for Russia -10.5 —20.7 9.1

Further cluster profiling using variables other than those that the clustering was
based on demonstrated the following results:

First, no statistically significant differences are identified between the clusters
concerning the fertility rates that prevailed in 2018 (the beginning of the study period).
Thus, the regional changes in fertility in 2018-2022 were not determined by their
starting positions. For example, an increase in third and subsequent births is evident
in regions with both low and high TFR3+.

However, statistically significant differences in the clusters’ fertility rates
developed in 2022. A clear pattern emerged in which TFR1 and TFR2 were the lowest
in Cluster 1 (the depressive one) and TFR1 and TFR2 were the highest in Cluster 2
(the most positive one), and these indicators took an intermediate position in two
other (intermediate) clusters (3 and 4) (see in Appendix Figure A4). The statistical
significance of these differences was confirmed by parametric (see in Appendix
Table A3) and nonparametric (see in Appendix Table A4) tests. Similar patterns are
also found for TFR 3+, but statistical tests did not confirm the significance of the
differences. Generally, no convergent or divergent trends in birth dynamics
differentiated by birth order are evident in Russian regions.

Second, the analysis reveals that the clusters did not significantly differ concerning
the age of women at first, second, and third and subsequent births. Logically,
the mean age of women at the birth of their children rises with the increase in birth
order, and this trend was equally evident in all clusters. The intervals between the first
and second births and second and third births did not differ in the identified clusters
(Table 4).

Third, the analysis did not reveal statistically significant differences between
clusters in terms of economic factor dynamics such as GRP, income, and housing
provision; therefore these factors cannot be considered as determinants of changes
in fertility in Russian regions.
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Table 4

Women’s average age at the birth of children and intervals
between childbirth in 2022 (in years)
Clusters Av_Agel Av_Age2 Av_Age3+ Int 1.2 Int_ 2_3
1 25.72 30.05 33.08 4.33 3.03
2 25.90 30.04 33.01 414 2.97
3 26.10 30.27 33.08 417 2.82
4 25.98 30.20 33.04 4.22 2.84
Discussion

The interpretation of the results obtained during cluster analysis and subsequent
cluster profiling raises several important questions that are related to fertility support
policy implementation in modern Russia and its regions.

First, our analysis did not confirm that traditionally recognized economic factors
determine birth dynamics differentiated by birth order. The identified clusters of
Russian regions confirm the presence of a wide variety of fertility factors.
An approach that involves searching for statistically significant differences in clusters
allows us to screen out certain variables and identify variables with values that differ
among the clusters. For example, measures of financial support for fertility in the
region could be such a factor. In particular, one-time payments for the birth of
children of a particular birth order. Indeed, we note that regions that differ widely in
the support measures implemented fall into the same clusters. For example,
Perm Krai and Magadan Oblast fell into the second cluster; however, Perm Krai
canceled payments of regional maternity capital in 2016, while the Magadan Oblast
still provides relatively high payments for first, second, and third children. Therefore,
the fact that regions with such diverse policies fall into the same cluster leads us to
assume that the reason for these dynamics could be related to some other area.

Notably, birth dynamics differentiated by birth order may be influenced by highly
unusual factors; for example, by so-called “birth tourism” — a phenomenon in which
women from one Russian region give birth to children of a particular birth order in
other regions where payments for children of this birth order are higher than in the
home region. For example, this circumstance can be observed in two neighboring
regions of Nenets Autonomous Okrug (first “negative” cluster) and Yamalo-Nenets
Autonomous Okrug (second “positive” cluster), which differ in third birth trends.
In the Yamalo-Nenets Autonomous Okrug, the regional payment for the birth of a
third child is 500 thousand rubles, while in the Nenets Autonomous Okrug, it is
380 thousand rubles. Perhaps families living in the Nenets Autonomous Okrug prefer
to give birth to a third child in the Yamalo-Nenets Autonomous Okrug to increase
the household budget by an additional 120 thousand rubles.

Another potential factor, that of population religiosity, does not provide
convincing grounds for consideration as an explicit determinant of fertility that affects
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regional differences. Russian researchers have often cited religiosity as a factor in
fertility. For example, Zakharov—Churilova (2022) found higher fertility among
Muslim women in the 1940-1979 cohorts. It is also often noted that those Russian
regions where Islam is the predominant religion have traditionally had higher fertility
levels. An earlier analysis (Shubat 2023) revealed that only three of the top 10 regions
of the Russian Federation with the highest TFR3+ have Islam as their predominant
religion (Chechnya, Ingushetia, and Dagestan). In the remaining seven regions of this
group, other religions are predominant such as Buddhism, Orthodoxy, and traditional
beliefs (for example, Aar Aiyy, a traditional Yakut faith). In addition, in some regions
with strong Islamic traditions, TFR3+ may be below the average Russian level;
for example, in Tatarstan. This study also did not reveal an unambiguous
determination of the dynamics of TFR3+ by religious factors. TFR3+ could fall and
rise in regions with very different religious traditions.

Second, our results demonstrate no regional convergence or divergence in the
birth dynamics of different orders. It was not confirmed that regions with the lowest
or highest TFR had differing potential for increased fertility. This also indicates that
factors of fertility dynamics differ from those that quite recently (in 2018) influenced
the fertility rates in Russian regions. The differences between the factors influencing
birth dynamics in the recent past and current times indicate the need to continuously
monitor reproductive orientations and the reasons for their changes. The cluster
analysis results reveal that regions should conduct strategic sociological research to
determine the reasons behind declines in births of specific orders. It is also possible
that stereotypes in this regard persist in the regions and information policies can target
these stereotypes in the future.

Third, the analysis shows that in clusters that differ significantly in birth order
dynamics, the average age at the first, second and third birth does not differ.
The absence of such differences casts doubt on the widespread discussion in Russia
about the need to motivate and incentivize the population to make have children
earlier to increase the birth rate (Egorsheva 2024). However, specialized studies are
certainly needed to provide more convincing evidence of the significance or low
potential of this factor.

Fourth, the obtained results provide valuable insights for improving regional
programs aimed at increasing fertility rates. For this purpose, some pilot groups of
related measures such as informational programs could be chosen for implementation.
For example, solutions can be developed to target specific clusters with information
policies in the demographic sphere, focusing the reproductive age population’s
attention to having children and birth orders that have the most negative dynamics in
comparison with others (Grushevskaya 2022). In other words, the results of our
research can form the foundation for developing a segmented state information policy
in the demographic sphere by considering the clusters revealed. This will allow regions
to promote population policy measures using informational content to address specific
fertility rate problems identified by the cluster analysis. For example, the dynamics of
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second birth are the most apparent problem in the regions of the second and third
clusters. First and second birth dynamics are a problem for the regions of the first and
fourth clusters. To counter this, regional policies can emphasize relevant concerns in
the informational promotion of demographic goals.

Fifth, the findings can be used as the basis for a social experiment. An informational
program can be developed for regions that fall into the same cluster that can be based
on the intensive promotion of family values and only applied in some regions in one
cluster. This program is suggested to pay special attention to the popularization of
previously introduced measures aimed at supporting families with children. The
informational program must have a certain period of exposure, after which the degree
of information impact can be assessed by comparing the fertility rate in the regions of
one cluster before and after the informational treatment. The results of such an
experiment would allow us to investigate the role of the information resources in state
population policy and the possibility of scaling such approaches to other clusters.

It is crucial to note that some degree of cautiousness is required when using cluster
analysis for demographic studies and developing state support programs for fertility.
Research devoted to the development of methodological and applied aspects of
clustering algorithms (Blashfield—Aldenderfer 1988, Edelbrock 1979, Milligan 1980)
reveals the following disadvantages.

— Sensitivity to the clustering method and the distance metric between objects.
The choice of parameters affects the composition of the resulting clusters;
therefore, changing the metrics and methods can lead to radically different
clustering results, which may be expressed in a different number of clusters
and varying compositions.

— Sensitivity to the number of clusters chosen. Since there are no unambiguous
and strict criteria for determining the possible number of clusters, researchers
must rely on heuristics and practical considerations based on personal
knowledge of the subject area and theoretical methods for assessing the validity
of clusters. Thus, the number of identified significant groups in the studied set
of objects requires researchers’ subjective decisions.

— Sensitivity to the presence of outliers and the initial parameters of the clustering
method, which is particularly relevant for k-means clustering.

— Difficulty in assigning boundary object points to a particular cluster when the
chosen proximity measure allows the object to be assigned to more than one
cluster. In this case, the researchers must rely on experience and knowledge of
the field of study, and the problem of subjective decisions or informed choice
arises again.

Conclusion

Based on hierarchical cluster analysis, this study identifies clusters of Russian regions
that differ significantly in fertility trends differentiated by birth order. The most
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depressive trends in fertility are observed in the first cluster, which is characterized by
the most noticeable drop in TFR1, TFR2, and even a drop in TFR3+, which is not
typical for other clusters. In contrast, the second identified cluster is characterized by
the most significant growth of TFR3+ and the least pronounced fall of TFR1
and TFR2. The fertility dynamics in this cluster are better than the average
Russian trends. The third and fourth clusters have specific differences and occupy
intermediate positions between the first two. The existence of such different patterns
of fertility dynamics in the Russian demographic space actualizes the search for
factors that could explain these differences. Identifying such factors is essential for
developing effective state support measures for fertility and overcoming negative
demographic trends in the country.

Our analysis did not confirm that fertility dynamics differentiated by birth order
are determined by traditionally recognized economic factors. The analysis also did not
find that the age of first birth is a determinant of fertility. Russian authorities
responsible for developing pronatalist policies now often link this factor to total
fertility, speaking of the need for earlier childbirth (Egorsheva 2024); however,
no convincing evidence emerged concerning a direct relationship.

Another important finding of our study is that the factors that affected fertility
dynamics in the recent past may differ today. Based on the results of this study,
we can emphasize the need to search for new determinants of fertility and its
dynamics, including lesser-known determinants such as “birth tourism,”
informational support for regional programs to increase the fertility rate, and others.

The results of our study can provide a foundation for developing a segmented
state information policy in the demographic sphere. The findings also indicate
the need for continuous monitoring of the reasons behind declining birth rates
differentiated by birth order and the related stereotypes among various
sociodemographic population groups. As noted, we also see the possibility of
conducting a social experiment based on our results by implementing a particular
informational program based on the intensive promotion of family values in some
regions of one cluster. This would allow us to yield conclusions regarding the role of
information resources in the demographic sphere.
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Appendix
Figure Al
Fertility trends in Russia differentiated by birth order
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Table Al
ANOVA (for clustering variables)
Sum of df Mean F Significance
squares squate
between groups 0.259 3 0.086 40.882 0.000
PC_TFR1 | within groups 0.171 81 0.002
total 0.430 84
between groups 0.196 3 0.065 36.276 0.000
PC_TFR2 | within groups 0.146 81 0.002
total 0.342 84
between groups 0.303 3 0.101 34.738 0.000
PC_TFR3+ | within groups 0.236 81 0.003
total 0.539 84
Table A2
Kruskal-Wallis Test Statistics (for clustering variables)*
PC_TFR1 PC_TFR2 PC_TFR3+
Chi-square 52.754 44.515 46.057
df 3 3 3
Asymptotic significance 0.000 0.000 0.000
* Grouping variable: cluster membership.
Figure A3
Clusters of Russian regions
4

H Cluster 1
® Cluster 2
O Cluster 3
O Cluster 4

Regional Statistics, Vol. 15. No. 1.2025: 1-22; DOI: 10.15196/RS150103



Oksana Shubat-Anna Bagirova-Victor Latushkin-Andrey Setiaev

Figure A4
Total fertility rates in clusters in 2022
0.7
TFR1 TFR2 TFR3+
ECluster 1 ECluster 2 OCluster 3 O Cluster 4
Table A3
ANOVA (for total fertility rates in 2022)
Sum of df Mean F Significance
squares square
between groups 0.095 3 0.032 6.519 0.001
TFR1 within groups 0.395 81 0.005
total 0.491 84
between groups 0.040 3 0.013 3.512 0.019
TFR2 within groups 0.306 81 0.004
total 0.345 84
between groups 0.225 3 0.075 1.771 0.159
TFR3+ within groups 3.429 81 0.042
total 3.654 84
Table A4
Kruskal-Wallis test statistics (for total fertility rates in 2022)*
TFR1 TFR2 TFR3+
Chi-Square 52.754 44.515 46.057
df 3 3 3
Asymptotic significance 0.000 0.000 0.000

* Grouping variable: cluster membership.

Regional Statistics, Vol. 15. No. 1.2025: 1-22; DOI: 10.15196/RS150103



Fertility dynamics differentiated by birth order in Russian regions n

REFERENCES

ALDENDERFER, M. S.—BLASHFIELD, R. K. (1984): Cluster analysis SAGE Publications, Inc.
https://doi.org/10.4135/9781412983648

ALDEROTTIL, G. (2022). Female employment and first childbirth in Italy: what news? Genus
78: 14. https://doi.org/10.1186/s41118-022-00162-w

ARKHANGEL’SKII, V. N.-KALACHIKOVA, O. N. (2020): Maternal age at first birth: dynamics,
regional differences, determination Economic and Social Changes: Facts, Trends, Forecast
13 (5): 200-217. https://doi.org/10.15838/esc.2020.5.71.12

AVDEEV, A.~MONNIER, A. (1995): A survey of modern Russian fertility Population an English
Selection 7: 1-38.

BAGIROVA, A.—BLEDNOVA, N.-NESHATAEV, A. (2023): Parental leave policy in European
countries: a comparative approach using cluster analysis NISPAcee Journal of Public
Administration and Policy 16 (1): 33-57.
https://doi.org/10.2478 /nispa-2023-0002

BALBO, N.-BILLARI, F. C.-MILLs, M. (2013): Fertility in advanced societies: a review of
research: la fécondité dans les sociétés avancées: un examen des recherches
European Jonrnal of Population/ Revue enropeenne de demagraphie 29 (1): 1-38.
https://doi.org/10.1007/s10680-012-9277-y

BLASHFIELD, R. K.—~ALDENDERFER, M. S. (1988): The methods and problems of cluster
analysis. In: NESSELROADE, J. R—CATTELL, R. B. (eds): Handbook of multivariate
experimental psychology. Perspectives on Individnal Differences pp. 447—473., Springer US,
Boston, MA. https://doi.org/10.1007/978-1-4613-0893-5 14

CHATTERJEE, E~DESAL S. (2020): Regional fertility differences in India. In: SCHOEN, R. (ed.):
Analyzing contemporary fertility. The springer series on demographic methods and population
analysis vol 51. Springer, Cham. https://doi.org/10.1007/978-3-030-48519-1 7

EDELBROK, C. (1979): Comparing the accuracy of hierarchical clustering algorithms: the
problem of classifying everybody Multivariate Behavioral Research 14 (3): 367-384.
https://doi.org/10.1207/s15327906mbr1403 6

EDIEV, D. M. (2006): On the role of the middle age of the mother at the birth of a child in the
long-term demographic dynamics Ioprosy statistiki [Issues of Statisties]11: 23-30.

FRANKLIN, R—PLANE, D. A. (2004): A shift-share method for the analysis of regional fertility
change: an application to the decline in childbearing in Italy, 1952-1991
Geographical Analysis 36 (1): 1-20.
https://doi.org/10.1111/4.1538-4632.2004.tb01120.x

GOLOVINA, K.-NENKO, .-MARCINKOWSKA, U. M. (2023): Childcare burden and changes in
fertility desires of mothers during the Covid-19 pandemic Frontiers in Psychology
14: 1243907. https://doi.org/10.3389/fpsye.2023.1243907

GRUSHEVSKAYA, V. (2022): The information filtering model in social media Zhurnal Issledovanii
Sotsial'noi Politiki 20 (3): 393—400.
https://doi.org/10.17323 /727-0634-2022-20-3-393-406

GREEN, M. A.-VICKERS, D.-DORLING, D. (2014): A neighbourhood level mortality
classification of England and Wales, 2006-2009 Hea/th & Place 30: 196—-204.
https://doi.org/10.1016/j.healthplace.2014.09.011

Regional Statistics, Vol. 15. No. 1.2025: 1-22; DOI: 10.15196/RS150103



n Oksana Shubat-Anna Bagirova-Victor Latushkin- Andrey Setiaev

HAYNES, P. (2014): Combining the strengths of qualitative comparative analysis with cluster
analysis for comparative public policy research: with reference to the policy of
economic convergence in the euro currency area international Journal of Public
Administration 37 (9): 581-590.
https://doi.org/10.1080/01900692.2014.880849

IGLESIAS, J. B. (2024): El gradiente educativo y la fecundidad regional en Espafia: una
aproximacién en el contexto de la segunda transiciéon demografica Cuadernos
Geogrdficos 63 (1): 121-141. https://doi.org/10.30827/cuadgeo.v63i1.28855

JURUN, E.—RATKOVIC, N.-UJEVIC, I. (2017): A cluster analysis of Croatian counties as the
base for an active demographic policy Croatian operational research review 8 (1):
221-236. https://doi.org/10.17535/crorr.2017.0014

KASTREVA, P—PATARCHANOVA, E. (2021): Creating spatial models of demographic processes
using cluster analysis for demographic policy planning in Bulgaria Journal of
Settlements & Spatial Planning 12 (2): 119-130.
https://doi.org/10.24193/]SSP.2021.2.05

KLUPT, M. (2008): Demography of the regions of the earth Peter, Saint-Petersburg.

KLUPT, M. A. (1988): On the statistical assessment of the impact of demographic policy on
fertility. In: ZVINDRISH, P. P. (ed.): Population reproduction and demographic policy
pp. 51-58,, Riga.

KUCHMAEVA, O. (2010): The island of century statistics possibilities in an estimation of
efficiency of social projects Statistics and Economics 5: 96—103.

KuMmoO, K—KECHETOVA, A. (2023): Fertility in Russia: a re-examination using microdata
Economies 11 (10): 245. https://doi.org/10.3390/economies11100245

LANZIERI, G. (2010): Is fertility converging across the member states of the European Union?
In: Eurostat, Work Session on Demographic Projections. Publications Office of the Enropean
Union pp. 137-154., Luxembourg. https://doi.org/10.2785/50697

MALEVA, T. M.—=SINYAVSKAYA, O. V. (2007): Parents and children, men and women in family and
society NISP, Moscow.

MILJKOVIC, D.—GLAZYRINA, A. (2015): The impact of socio-economic policy on total fertility
rate in Russia Journal of Policy Modeling 37 (6): 961-973.
https://doi.org/10.1016/j.jpolmod.2015.07.004

MILLIGAN, G. W. (1980): An examination of the effect of six types of error perturbation on
fifteen clustering algorithms Psychometrika 45: 325-342.
https://doi.org/10.1007/BF02293907

MISCHKE, M. (2011): Types of public family support: a cluster analysis of 15 European
countries Journal of Comparative Policy Analysis: Research and Practice 13 (4): 443—456.
https://doi.org/10.1080/13876988.2011.583111

NEWSHAM, N.—ROWE, F. (2023): Understanding trajectories of population decline across rural
and urban Europe: a sequence analysis Population, Space and Place 29 (3): ¢2630.
https://doi.org/10.1002/psp.2630

POMAR, L~FAVRE, G.—DE LABRUSSE, C.—~CONTIER, A.—BOULVAIN, M.-BAUD, D. (2022):
Impact of the first wave of the Covid-19 pandemic on birth rates in Europe: a
time series analysis in 24 countries Human Reproduction 37 (12): 2921-2931.
https://doi.org/10.1093 /humrep/deac215

SHUBAT, O. M. (2019): Regional convergence of fertility in Russia Economy of Region 15 (3):
736-748. https://doi.org/10.17059/2019-3-9

Regional Statistics, Vol. 15. No. 1.2025: 1-22; DOI: 10.15196/RS150103



Fertility dynamics differentiated by birth order in Russian regions

SHUBAT, O. M. (2023): Economic determinants of high order births in Russia: the study based
on the analysis of regional differentiation Russian Journal of Regional Studies 31 (2):
357-374. https://doi.org/10.15507/2413-1407.123.031.202302.357-374

SHUBAT, O. M.—BAGIROVA, A. P.—AKISHEV, A. A. (2019): Methodology for analyzing the
demographic potential of Russian regions based on fuzzy clustering of data
Economy of Region 15 (1): 178-190. https://doi.org/10.17059/2019-1-14

SLONIMCZYK, F.—=YURKO, A. (2014): Assessing the impact of the maternity capital policy in
Russia Labour Economics 30: 265-281.
https://doi.org/10.1016/j.Jabeco.2014.03.004

SPROCHA, B.—BLEHA, B-NOVAKOVA, G. (2022): Three decades of post-communist fertility
transition in a subnational context: the case of Slovakia T7dschrift voor economische en
sociale geografie 113 (4): 397—411. https://doi.org/10.1111/tesg. 12515

STRULIK, H.—VOLLMER, S. (2013): The fertility transition around the wotld Journal of Population
Economics 28: 31—44. https://doi.org/10.1007/s00148-013-0496-2

STRUMILIN, S. G. (1963): Problems of economics and labor Publishing Science, Moscow.

TARDIVO, G.—SUAREZ-VERGNE, A.—DfAz-CANO, E. (2021): Evolution of the main Italian
socio-demographic indicators: a subtile critique of the demographic transition
theory Papeles de poblacion 27 (110): 11-40.
https://doi.org/10.22185/24487147.2021.110.29

VAKULENKO, E. S.—IVASHINA, N. V.-SVISTILNIK, YA. O. (2023): Regional maternity capital
programs: the impact on the birth rate in Russia Economics of the region 19 (4):
1077-1092. https://doi.org/10.17059/ckon.reg.2023-4-10

WARDHANA, D. (2023): The more the merrier the wealthier? Multidimensional taxonomy of
demography and development in Indonesia international Journal of Development

ZAKHAROV, S. V. (2006): Demographic analysis of the effect of measures of family policy in
Russia in the 1980s SPERO 5: 33-69.

ZAKHAROV, S.—CHURILOVA, E. (2022): Fertility in Russia: does religion and religiousness
matter? State, religion and church in Russia and worldwide 40 (4): 77-104.

ZHURAVLEVA, T. ~GAVRILOVA, Y. (2017): Analysis of fertility determinants in Russia: what
do RLMS data say? HSE Economic Journal 21 (1): 145-187.

INTERNET SOURCES

EGORSHEVA, N. (2024): Golikova urged Russians to give birth to their first child before the
age of 24. Rossiyskaya gazeta 06.03.2024.
https://rg.ru/2024/03/06/golikova-prizvala-rossiianok-rozhat-pervogo-
rebenka-do-24-let.html (downloaded: May 2024)

FEDERAL LAW OF DECEMBER 29, 2006 Ne 256-FZ “On additional measures of state support for
Sfamilies with children”. https://base.garant.ru/12151286
(downloaded: October 2023)

MINISTRY OF LABOR AND SOCIAL PROTECTION OF RUSSIA (2018): Federal program
“Demography”. https://mintrud.gov.ru/ministry/programms/demography
(downloaded: October 2023)

Regional Statistics, Vol. 15. No. 1.2025: 1-22; DOI: 10.15196/RS150103



Oksana Shubat-Anna Bagirova-Victor Latushkin-Andrey Setiaev

RUSSIAN GOVERNMENT (2018): Szatute of federal program “Demography.”
http://static.covernment.ru/media/files /Z4OMiDoCaeohKWaAOpsu6lCekd3h

wx2m.pdf (downloaded: October 2023)

DATABASES/WEBSITES

[1] FEDERAL STATE STATISTICS SERVICE (ROSSTAT): Total fertility rate.
https://fedstat.ru/indicator/31517 (downloaded: October 2023)

[2] FEDERAL STATE STATISTICS SERVICE (ROSSTAT): Russian regions. Socio-economic indicators.
2022. https://rosstat.gov.ru/storage/mediabank/Region Pokaz 2022.pdf
(downloaded: October 2023)

[3] FEDERAL STATE STATISTICS SERVICE (ROSSTAT): Total fertility rate of second birth.
https://fedstat.ru/indicator/59771 (downloaded: October 2023)

[4] FEDERAL STATE STATISTICS SERVICE (ROSSTAT): Total fertility rate of third and subsequent
births. https://fedstat.ru/indicator/59772 (downloaded: October 2023)

[5] FEDERAL STATE STATISTICS SERVICE (ROSSTAT): Age-specific birth rates.
https://fedstat.ru/indicator/30973 (downloaded: October 2023)

Regional Statistics, Vol. 15. No. 1.2025: 1-22; DOI: 10.15196/RS150103




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


