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In recent decades, we witnessed a dynamic evolution of the population not only at the global level, but also in different
regions and countries. The aim of this article is to explore the populations in member countries of Commonwealth of
Independent States (CIS). We then formulate recommendations to ensure convergence not only among the studied
countries, but also between them and the developed countries of the West. In conclusion, we note that state of some
demographic variables is not at a sufficient level, which implies the necessity to take measures to ensure a positive
demographic trend, together with measures to ensure the effective functioning of the economies of the countries in the
CIS region.
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M. Gress
XXI racsipaarsl Toyencizs Memuiekertep JlocTacTbIFBIHAAFBI 1eMOTPaQUsIbIK KaFAal

COHFBI OH JKBULABIKTapHa 013 XaJbIKTHIH JHHAMHKAJBIK JaMyBIHBIH TEK FalaMIbIK JEHreiae FaHa eMeC COHBIMEH
Karap Gesiek aiimakrapiana OOJIBIN jKaTKaHbIHAKYd 0ok, KasipriyakpiTTa 013 sxaHa aemorpadusuiblk ypaicrepii
OaiiKayaMbl3: XaJBIKTBIH KapTalOBbIH,IaMbIFAaH JKOHE JaMbINl Kejle jKaTKaHelIepaeriXabIKTapAblH TybIN-Ke0ero
JICHICUIHIH TOMEHCYiH, OHAIPICTIK CHOCKIICH aliHAJIBICKAH JKaJIbl XaJIbIK >KACTAPBIHBIH CAHBIHBIH a3ar0iH,0MIipIiH
Y3aKTHIFBIHBIHYJIFAIOBIH, aJIFAlllKbl KE3IEPMEH CalbICTBIPFaH/Ia HOPECTENK JKoHe Oanamap eJXiM-KITIMIITiHIH
TeMeHzeyiH, koHe T.0. Ocbl MakamaHblH Makcartbl-Toyenciz MemiekeTTiH/{0CTacThIFbICNIePIXaTbIKTaAPBIHBIH
JKaFrgaiblH 3epTTey.bi3 KOHBEpreHIMSIMEHKAMTAMAachl3 €Tyre apHaJFaHTEK KaHa 3epTTENreH eNJCpHiH apachbHIa
FaHa eMec, cojlapMeH Oipre naMbiraH baTeic enaepiHe JeapHaJIFaHYCBIHBICTAPBIMBI3AbI TYXKBIPbIMIaiMbI3. Keitbip
eNIepAiH JeMorpadusUIbIK ©3repiCTephKeTKITIKTI JeHreie emec, coll cebenTeH aeMorpadusuIbIKypaici inrepi dacy
yurimxsHe TM/] enepiHi aiiMaKTapbIHAAFbl SKOHOMHUKAIAPHI a THIMII KBI3MET €Ty YIIIHKaKeTTi Iapa KOJJaHybIH
KaXeT eTe/l.

Tyiiin ce3nep: xansIk cansl, TM/I, kitactep Tayigaybl, AeMOTpadHsIILIK ©3repic, YChIHBICTap.

M. Gress
Cocrosinue nemorpaduu B crpanax Coapyxecrsa Hezapucumbix I'ocyrapers B Hayase XXI Beka

B nocnenHue necATHISTHS MBI CTalli CBUJICTENISIMUA AUHAMHYIHOTO PAa3BUTHS HACEJCHHS HE TOJNBKO Ha II00ATbHOM
YPOBHE, HO U B Pa3HBIX PETHOHAX U CTpaHaxX. B HacTosIee BpeMs MbI HAOI0aeM HOBbIE JeMOrpa(puiecKie TeHACH-
IIMM — CTapEeHHE HACENICHUs], CHIKEHHE YPOBHS POXIAEMOCTH B PAa3BUTBIX M PAa3BUBAIOIIUXCS CTPaHAX, yMEHbIIIE-
HHEI0IM MOJIOZIC)KHU B OOIIEH YMCIEHHOCTH 3aHSTBIX IIPOU3BOACTBEHHBIM TPYIOM, YBEIHUYCHHUE MPOJOIIKUTEILHOCTH
JKU3HU, CHIDKEHHE MIIQJICHUYECKON M JIETCKOM CMEPTHOCTH U CMEPTHOCTH B LIEJIOM 110 CPAaBHEHHIO C IPEIbIIYyIIUMHI
nepuogamy, u gpyrue.llens 9Tol cTaThy 3aKiIro4acTCs B U3y4CHUH HaceleHus B cTpaHax-wieHax Conpyxecrsa Hesa-
BucumbIx [ocymapcrs (CHI'). MbI chopmynupyeM peKOMEHIAINHN 0 00ECIeIeHHI0 KOHBEPIeHIINN He TOJIBKO CPEan
HCCIIEA0BAaHHBIX CTPaH, HO M MEXIy HUMH M Pa3BUTBIMH CTpaHaMHM 3amaja. B 3akirodeHnn OTMETHM, 9TO COCTOSHHE
HEKOTOPBIX AeMOrpad)MyecKHX MePEeMEHHBIX HEe Ha JOCTAaTOYHOM YPOBHE, YTO IPEAIOIaraeT He0OX0qUMOCTh IIPUHS-
THSI Mep MO 00eCHEeYEeHHIO MOIIOKUTETBHOI ieMorpadpuiIecKoi TeHICHIIMH, Hapsily ¢ MepaMHu 1o obecreueHuto 3 pek-
THBHOTO ()YHKIIMOHHPOBAHHS SKOHOMHUK cTpaH B perrone CHI.

KaroueBsie cioBa: nHacenenue, CHI, ananus kinacrepa, qemorpaduueckue N3MEHEHUsI, PeKOMEHIAIHN.

! This article has been composed within the project VEGA no. 1/1326/12, Neoregionalizaciasvetovejekonomiky a spolo¢nosti,
supervisor: LadislavLysak.
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In the second half of the 20%century, there has
been a significant change in dynamics of the world’s
population. We are currently witnessing new demo-
graphic trends— population aging, decline in fertility
rates in developed and developing countries, decline
in the young population to the total productive pop-
ulation, longer life expectancy, reduced infant and
child mortality and overall mortality compared with
previous periods, and others. [7], [8] and [4] elabo-
rate the development of the demographic variables
in the global economy. At the end of the article, we
present the link between the demographic variables
and government economic policy. [2]highlights the
necessity of using the results of population projec-
tions for the creation of state economic policy.

In addition to basic demographic variables that
we used in our analysis there are other variables
that may have some impact on population dynam-
ics, as expressed in [1]. An important issue is the
study of “population momentum” in [3]. Certain
recommendations regarding the development of
demographic variables at the beginning of the 21st
century can be found in [6, p. 693]. In the regional
dynamics of the population, importance plays an
analysis of the dynamics of employment in dif-
ferent sectors of the economy as presented in [5].
Trends in population may have an impact on the
environment; its development and changes may

in turn affect the economic development of the
state.[10] deals with the impact of population on
climate change.[12] is significant in terms of the
impact of population growth on economic growth.
It is devoted to empirical analysis of effects of age
structure on economic growth in Vietnam.[14]ad-
dresses the impact of the level of wealth and age
structure on aggregate consumption.

Based on data from Table 1, we can conclude
that the total population in CIS countries varies
considerably around the average, which stands
at 25 million. Of the eleven countries, only three
countries (27.3 % of all surveyed countries) have a
population higher than average (Russia 143 million;
Ukraine 45.7 million; and Uzbekistan 29.3 million).
Rest of the countries (72.7 %) have a lower popu-
lation, while seven countries (63.6 %) have popu-
lations of less than 10 million.We observe minor
differences at the level of absolute volume of GNI
expressed in current prices in USD. Five countries
have GNI p. c. higher than average, the remaining
six countries have lower levels. Low levels of GNI
p. c. indicate possible problems within economies
of CIS countries, mainly in the area of public ex-
penditures on education and health care, which may
result in higher values of certain demographic vari-
ables compared to more developed countries with
higher levels of GNI p. c.

Tablel- Population and economic performance in CIS countries, 2011

Country Population (mil.) GNI pSSI()C)u rrent Country Population (mil.) GNI pbgégurrent
Armenia 3,0 3490 Russian Federation 143,0 10 810
Azerbaijan 9,2 5140 Tajikistan 7.8 780
Belarus 9,5 6270 Turkmenistan 5,1 4920
Kazakhstan 16,6 8250 Ukraine 45,7 3150
Kyrgyz Rep. 5,5 900 Uzbekistan 29,3 1500
Moldova 3,6 2150 CIS Average: 25,3 4305

Source: author's calculations based on Health Nutrition and Population Statistics

The aim of this paper is to divide the CIS coun-
triesbased on their demographic characteristics
into groupswith different characteristics among the
groups and similar characteristics within the group-
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susing cluster analysis, and to outline possible mea-
sures that may change the status of the population in
these countries in coming years and decades.
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Methodology and data

In determining the objects of analysis (CIS
countries), we used the definition of this group ac-
cording to [15]. As a basis for the analysis served
variables derived from [9]. All data for individual
countries come from this database. We selected the
year 2011 as a base year for the analysis. For this
year, we were able to obtain complete data for all
CIS countries, allowing sufficient analysis of the
state of population in CIS countries.

We applied cluster analysis while analyzing the
evolution of the population. Cluster analysis allows
us to create several groups of observed units (in our
case CIS countries). Individual groups (clusters)
contain units (countries) with the most similar de-
mographic characteristics (in terms of selected and
analyzed variables). On the other hand, we observe
different characteristics among groups. We used
Ward’s clustering method in the analysis. We ex-
pressed the distance between objects by squared
Euclidean distance.Based on results of the analysis,
we identified five major clusters of observed coun-
tries. We notice similar demographic characteris-
tics within the clusters and different characteristics
among the clusters.

We divided individual variables for the analy-
sis into six basic groups (Table 2). In the group
“Population status”, we analyzed basic demograph-
ic variables — total population and annual popula-
tion growth. We included four variables that are
particularly relevant to national economies in the
group “Age structure”. The first two relate to the
proportion of non-productive part of the population
in the total population. The other two (dependency
ratio)relate with the evolution of the main macro-
economic indicators, especially with the formation
of GDP, the level of household final consumption
and income and expenditure of the national budget

Table 2— Summary of analyzed variables

(impact on direct and indirect taxes and transfer
payments). “Fertility” is an important group, which
tracks the total fertility of women of childbearing age
(15-49 years) and adolescent fertility (15-19 years).
The level of total fertility is particularly important
for maintaining the stable population; theoretical
minimum for stable population is two children per
woman. Adolescent fertility rate is important for the
state budget. On the revenue side, the state loses to
direct taxes, because young mothers stay at home
with children, on the expenditure side, there is up-
ward pressure on expenses related to the provision
of basic needs of children. The group “Natality and
mortality” includes also four variables. The first two
— crude birth rate and crude death rate are impor-
tant to natural increase or decrease of population. In
addition, we also included in the analysis variables
on infant and child mortality, which may reflect the
state of health in observed countries to some extent.
The penultimate group “Life expectancy” comprises
of two variables — life expectancy at birth separate-
ly for men and women. The development of these
variables over time is important for the economy of
the state for the correct settings of retirement age,
which has an impact on the expenditure side of the
state budget in the absence of population’s pension
savings in the private sector. The last group “Urban
population” is important in terms of urban planning.
We analyzed total urban population as a proportion
of total population as well as the growth rate of the
urban population.

In the second part of the article we analyze the
observed countries grouped based on the variables
in Table 2. For the purposes of identifying the dif-
ferent characteristics among clusters, we used the
centroids of the variables for all clusters in the stud-
ied period. Table 3 summarizes basic information
on individual clusters. Table 4 presents the summa-
ry of each cluster based on the analyzed variables.

Group Variable Unit Name
Population Total population Million POP t
status Population growth (annual) % POP ¢
Population 0 — 14 (on total) % POP_y

Population 65+ (on total) % POP_o

Age structure

Dependency ratio 0 — 14 (on population 15 — 64) % AGE y

Dependency ratio 65+ (on population 15 — 64) % AGE o
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Total fertility (woman aged 15 — 49) Births per woman FER t
Fertility
Adolescent fertility (woman aged 15— 19) Births per 1,000 women FER a
Crude rate of births Per 1,000 people CBR
Natality and Crude rate of deaths Per 1,000 people CDR
mortality Infant mortality (children under 1 year of age) Per 1,000 live births MR i
Child mortality (children under 5 years of age) Per 1,000 MR u$
Life expectancy at birth (males) Years LE m
Life expectancy
Life expectancy at birth (females) Years LE f
Urban popula- Total urban population (on total population) % URB_%
tion Urban population growth (annual) % URB g
Source: author
Table 3— Summary of clusters
Cluster Members Percent Countries
1 1 9,09 Armenia
2 3 27,27 Azerbaijan, Kazakhstan, Kyrgyz Rep.
3 3 27,27 Belarus, Moldova, Ukraine
4 1 9,09 Russian Federation
5 3 27,27 Tajikistan, Turkmenistan, Uzbekistan
Sum: 11 100

Source: author s calculations

utput analysis

Cluster structure

Table 3 shows summary characteristics of
each cluster identified by analysis. Figure 1
demonstrates geographical structure of individ-
ual clusters. We observesignificant geographical
proximity of units within clusters. The structure
of each cluster is geographically homogeneous,
with one exception. Azerbaijan, in cluster 2, has
no common border with other units of the cluster.

In the first group of variables, we see that
cluster 4 (Russian Federation) reached the high-
est absolute number of people. Russian Federa-
tion is the most populous country in the CIS with
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a share of the total population in the CIS in 2011
of 51.4 %. Conversely,cluster 1 (Armenia) was
the least populous cluster. Armenia is country
with the lowest overall population with a share of
the total population of CIS of 1.1 %. As for popu-
lation growth, cluster 3 reached the lowest value
(population decline). Members of this cluster
were the only three countries, which witnessed
a population declinein 2011, with the strongest
decline in Ukraine (-0.4 %).Cluster 5 reached
the highest rate of population growth. We regis-
ter two members in this cluster with the highest
population growth in the CIS (Uzbekistan 2.7 %
and Tajikistan 2.4 %).
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2011

Cluster differences

Figure 1 Geographic structure of clusters
Source: author

Table 4 — Cluster characteristics based on input variables

Cluster POP_t POP g POP y POPo | AGEy | AGE o FER_t FER a
1 2964 120 0,02 20,41 10,39 29,50 15,02 1,74 33,71
2 10 415 500 1,32 25,89 5,55 37,98 8,07 2,52 30,50
3 19 580 000 -0,19 15,16 13,53 21,25 19,00 1,48 25,99
4 142 960 000 0,40 15,15 13,00 21,09 18,10 1,54 24,58
5 14 087 600 2,13 31,32 3,88 48,63 5,97 2,70 18,88

Cluster CBR CDR MR i MR _u5 LE m LE_f URB % | URB. g
1 15,20 8,99 15,60 17,50 70,80 77,19 64,11 0,10
2 22,93 7,04 30,17 34,53 65,91 73,71 47,56 1,49
3 11,59 14,02 8,80 10,57 65,42 75,27 63,85 0,59
4 12,60 13,50 9,80 11,90 63,20 75,10 73,82 0,63
5 23,53 6,28 46,30 54,80 63,53 70,51 37,18 2,47

Source: author's calculations

Note: highlighted are highest and lowest values of variables

The second group of variables relate to the age
structure of the population.In the age structure,
we consider as positive values high proportion of
young people (0-14 years) and a low proportion

of elderly (65+ years). In the case of young peo-
ple, they regard as potential workforce that will, in
the future development,have a positive impact on
the economy (GDP formation). In the case of the
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elderly, there may be an impact and pressure on
state’s social spending and population aging. This
may require re-evaluation and change or creation of
demographic policy in observed countries in order
to eliminate the effects of aging. Looking at Table
4, we can clearly identify clusters with the highest
and lowest values of the variables in this group.
These are clusters 3 and 5, which have also reached
the highest and lowest values in case of population
growth. We note that in the case of a high proportion
of the age group of 0-14 years in the total population
there is also a high value in dependency ratio in this
age group. Vice versa, in the case of the low propor-
tion of the age group 65+ years in the total popula-
tion there is also a low value of dependency ratio in
this age group. Correlation between the share of the
population in a certain age group (in our case 0-14
years and 65+ years) in the total population and the
dependency ratio in these age groups on the pro-
ductive part of the population (in our case 15 to 64
years) shows a very high correlation between these
variables. The correlation coefficient for the two
groups of variables is 0.995 (for the age group 0-14)
and 0.999 (for the age group 65+), indicating a di-
rect linear relationship between these variables. The
only exception to the outputs of the analysis con-
sists of dependency ratio of the young population,
which is lowest in cluster 4. However, we observe
only a minimal difference between clusters 3 and 4
(21.25 % and 21.09 % with a difference of 0, 17).

In case of fertility,of interest is the value of to-
tal fertility from which we may infer whether the
individual clusters are capable of achieving at least
replacement level fertility (for details see 11]). We
note that from all observed groups only clusters 5
and 2 reached a level higher than the theoretical
minimum needed to maintain the population, with
cluster 5 reaching the highest level of total fertil-
ity rate (2.7). On the contrary, clusters 3, 4 and 1
reached lower values than theoretical minimum,
with cluster 3 recordingthe lowest value at 1.48. In-
terestingly, the level of adolescent fertility rate in
cluster 5 is the lowest despite the high level of total
fertility. On average, almost 19 children are born
per thousand women aged 15-19 years in cluster 5.
On the other hand, cluster 1 has the highest aver-
age of adolescent fertility of almost 34 children per
thousand women aged 15-19 years.

We analyzed four variables in the group “Na-
tality and mortality”. Looking at crude birth rate
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and crude mortality rate,we observe (abstracting
from migration) relatively high natural increase
of population in clusters 5, 2 and 1. In the case of
cluster 5, assuming unchanged development in fur-
ther years, the population will double in 4 years.
Conversely,unchanged value of decrease in popu-
lation in cluster 4 (natural decrease -0.9)entails the
decrease of the population to half in 78 years.Clus-
ter 3 reached the highest population decline (-2.43),
which is comprised of the only countries with nega-
tive population growth. In this case, there would be
a decline to half of the population in approximately
29 years.Mortality rate is an important indicator of
health, education and welfare in the state. In this
indicator, we included infant mortality (children
under 1 year of age) and child mortality (children
under 5 years of age).Cluster 5 reached the highest
levels of both variables, with values high in excess
of the values in the other clusters.Cluster 3 reached
the lowest values of these variables.

Life expectancy is especially important for
planning social spending and the retirement age.
In case of its growth (which is the trend in recent
decades in almost all countries of the world), there
will be a need to review state expendituresfor el-
derly as well as the possibility of changing upper
age limit for retirement of the productive part of to-
tal population in each country. We focused specifi-
cally on the analysis of the life expectancy of men
and women. Compared to other variables there is
a change in clusters showing the highest and low-
est values. For men, cluster 1 reached the highest
average (70.8 years) and cluster 4 the lowest value
(63.2 years). For women, cluster 1 again reached
the highest value (77.19 years) and cluster Sthe low-
est value (70.51 years).

The last group of variables was “Urban popula-
tion”. We analyzed proportion of urban population
to total population and the growth rate of the urban
population. We note significant heterogeneity be-
tween clusters and countries concerning the share of
the population living in cities. Three clusters have
reached values higher than 50 %,cluster 4 reached
the highest value (73.82 %), although the consider-
ing individual countries, Belarus (cluster 3) reached
the highest value (75%). Regarding the growth of
urban population, with the exception of Ukraine
(-0.07 %) all countriesachieved positive numbers.
The highest growth rate occurred in cluster 5 (2.47
%), where three countries with the highest rate of
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growth of the urban population are located (more
than 2 % per year).

We conclude that cluster 5 (Tajikistan, Turk-
menistan, Uzbekistan) shows the worst average val-
ues of analyzed variables, especially in the group
“Natality and mortality”.

Discussion and conclusion

If we look at the absolute volume of GNI p.
c. for 2011 at current prices (Table 1), we see
that clusters containing more than onecountryare
composed of countries with dissimilar volumes of
GNI p. c. Based on the above, we can conclude
that the countries grouped in each cluster have
similar demographic characteristics, but different
volumes of GNI p. c. This would indicate a pos-
sible low correlation between demographic char-
acteristics of observed countries and the volumes
of their GNI p. c.Based on correlation coefficients
between GNI p. c. and analyzed demographic vari-

ables (Table 5) we can conclude that chosen demo-
graphic characteristics are characterized by rather
weak to very weak correlation on GNI p. c. Of the
sixteen variables only two variables show strong
dependence (POP_t and URB_ %). None of the
variables reaches very high correlation values. On
the other hand, there are fourteen variables with
weak or very weak correlation. In terms of eco-
nomic theory postulates, we can conclude that the
correlation coefficients are consistent with their
conclusions.The growth of economic welfare (GNI
p. c. growth) leads to an inverse relationship be-
tween GNI p. c. and population growth (POP_g),
proportion of young people in the total population
(POP_y),dendency ration of young (AGE y), to-
tal and adolescent fertility (FER t and FER a),
birth rate (CBR), rate of infant and child mortality
(MR _i and MR _u5) and the growth rate of urban
population (URB_g).

Table 5 —Correlation of input variables and GNI p. c. (2011, current USD)

Variable Correlation coefficient Variable Correla?ion coef-
ficient
POP_t* 0,64 | CBR -0,40
POP g -0,30 |CDR 0,42
POP_y -0,49 [MR i -0,41
POP_o 0,39 | MR_u5 -0,41
AGE y -0,51|LE m -0,29
AGE o 0,38 |LE_f 0,32
FER _t -0,42 | URB_%* 0,70
FER a -0,11|URB_g -0,42

Source: author s calculations
Note: * strong correlation

Based on the results of analysis we can identify
problematic demographic characteristics of the ob-
servedcountries:

e Population growth — low level, even de-
crease in population growth in individual clus-
ters, but also in individual countries based on
unfavorable development of other demographic
variables,and also economic and social characteris-
tics of the countries.

e Total fertility — in spite of gradual growth
in other clusters, it is decreasing in cluster 5 (how-

ever, it is highest in this cluster and is above level
of replacement fertility); in six countriesit is below
the minimum theoretical value of replacement fer-
tility, which in the future may cause a problematic
development of other demographic variables affect-
ing individual economies.

e Infant and child mortality — despite the de-
clining trend in all clusters, these variables are still
at a high level compared with developed countries;
higher levels of these variables can have a negative
effect both on the demographic characteristics of
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the CIS countries and on their economic potential. tion in these countries are able to reproduce without
e Life expectancy for men — reaching lower increased migration. Otherwise, it will be necessary
values than for women (in average 8.58 years). to take measures in the field of migration policy.
Even though,CIS countries deal with the opposite
Due to these problem areas,it is necessary to problem as more advanced EU countries. Namely,
formulate recommendations for decision-makers in the need to create conditions that will restrict emi-
the field of demographic and economic policies that gration.
can help to improve the demographic characteristics e Infant and child mortality —it is necessary
of the CIS countries and subsequently increase their for CIS countries to increase the well-being of in-
level of economic well-being in order to converge dividual economies and households (ensure growth
with the level of advanced countries of the world: of GDP p. c.), so that households can afford higher
e Population growth —to ensure population expenditures on providing adequate health care of
growth in CIS countries is a prerequisite for further children under 5 years of age. On the other hand, it
economic growth, which will depend on the de- is necessary to increase public expenditure on health
velopment of individual economies as well as the care in order to improve these indicators in order to
development of other demographic variables.Coun- fall to the level of more developed countries.
tries should ensure, through economic policy,such e Life expectancy for men — social policy
degree of population growth, which is consistent measures are required to ensure the creation of con-
with the development of the economy (especially in ditions for faster convergence in life expectancy be-
terms of generating economic growth and increasing tween men and women. In particular, we propose
welfare at both state and household and individual the implementation of health care beyond legal
level). Research shows ([13]) that in recent years obligations, which wouldcontribute to the improve-
there is an increase in the total fertility in countries ment and extension of life expectancy for menin our
with a high Human Development Index. There- view. However,it will require growth of state budget
fore, we proposemeasures to be takenfor efficient expenditures.
functioning of economies in CIS countries, which In conclusion, we can say that despite the differ-
will subsequently lead to an increase in population ent status of individual demographic characteristics
growth, which may be further positively reflected in of the CIS countries there is a negative and unsatis-
the development of individual economies. factory development of certain variables, especially
e Total fertility rate — the social policy mea- infant and child mortality, which may adversely
sures should be taken to ensure that the right condi- affect the future demographic and economic de-
tions for families are created so that the CIS coun- velopments in these countries.Therefore,CIS coun-
tries reach at least level of replacement fertility. In tries should take measures in economic and social
countries that already achieve this value, create the policies so that they succeed as soon as possible in
conditions for maintaining the state of the popula- eliminating the negative developments of examined
tion at least at the current level so that the popula- demographic characteristics.
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