The Determinants of the Recent Fertility Decline

in Russia

Olesya Fomenko
University of North Carolina at Chapel Hill
Department of Economics
September 14, 2009

(Preliminary and Incomplete)

Abstract:

The total fertility rate in Russia has been fallonger the past several decades from above
the replacement fertility level in the early 196(@s42 children per woman of reproductive age)
to significantly below the ‘safety zone’ in 2000ZM). Such a low fertility rate is accompanied
by the highest death rate among all countries atifeast moderate development. These trends
are reflected in projected 30% decline in Russigoupation by 2053 (World Bank report 2005).
During the past couple decades, Russia, as wealbas transition economies of Central and
Eastern Europe, has experienced many drastic &s afeeducation, labor markets, public
services, etc; many aspects of which have estalisbhnnections with the reproductive choices
of women within the framework of current fertilitgeory. Even though fertility issues have
received much attention in the economic literattire,massive fertility reduction in the
transition countries of Central and Eastern Euiefmaly now becoming a subject of micro-
economic analysis. Further research with an apgicaf rich longitudinal data, such as the
Russia Longitudinal Monitoring Survey (1994-2008il] allow for greater flexibility in the
empirical formulation of the life-cycle fertility odel and, therefore, for more accurate
conclusions. In this paper, | estimate a compratiemsodel of female life-cycle behavior,
which accounts explicitly for interdependence ofi@al reproductive choices, educational,
employment, and marriage decisions as well asmgsrautcomes and controls for the
individual- and community-level heterogeneity, @sthe Russia Longitudinal Monitoring
Survey (1994-2006). Modeling these fertility-rethtmitcomes jointly also allows for a
correction for the potential endogeneity of edwratemployment, and marriage choices in the
conception equation.



1. Introduction

The total fertility rate in Russia has been fallowger the past several decades from above
the replacement fertility level in the early 196(@s42 children per woman of reproductive age)
to significantly below the ‘safety zone’ in 199%¢ésTable 1.1} The first drop in fertility took
place in early 70’s, when the total fertility rdie-R) declined to almost 2.01, which is
consistent with vital statistics for most developedntries (Hotz et al., 1997). This fall in the
number of births can be partially associated withdevelopment and spread of contraceptive
methods taking place in all developed countriesimdadhe same period. Another substantial
drop in the number of children born to a typicalmam over her lifetime occurred around 1995,
when the TFR decreased from 1.89 in 1990 to 1.389% and then to 1.20 in 2000. Similar
trends can be observed for most transition ecormofi€entral and Eastern Europe, which,
during only a ten-year period, lost their positasthe region with the highest fertility rate in
Europe and became one with the lowest (see Sol®Qkd,). After 2000, one can notice a slight
increase in the total lifetime number of birthdlaeting recent growing prosperity, but it is far
from rebounding to its pre-1995 level.

Such a low fertility rate is of significant concdor Russia, especially in a situation
when it is accompanied by the highest death ratengmall countries with at least moderate
development. Moreover, according to a World Bargorg if current fertility and mortality
trends persist, the Russian population is projettetecline below 100 million by 2053, from its
2003 level of 143 million (World Bank 2005). In atioh to the record population declines, the
currently low fertility rate will result in the ragh aging of the society, which is commonly
associated with the wide array of negative consaecge Among the adverse impacts on the
economy with the aging population, the most fredlyestated are a growing dependency ratio
(Becker, 2006), falling overall saving and investinetes (World Bank 2005), and a reduction
in labor productivity and in incentives to investhuman and physical capital (IMF 2004). In
other words, the economic growth, demonstratedheyRussian economy in the last five years,

will not be sustainable under such low fertilityas

! The total fertility rate (TFR) is the number ofldnen born to the average woman over her lifetionputed as a
sum of the current age-specific fertility rateseTeplacement fertility rate is considered to dechildren per
average woman of reproductive age that allowsutréplacement of the population. The total féstils perceived
to be in the ‘safety zone’ when it is above 1.9dren per woman. In a case of low fertility rateegding 1.5, the
total population size can be sustainable with #lp bf appropriate migration policies.



The Russian government defines the current bithas one of the most critical
problems, which is reflected in the policy measweescted since January, 2007. Under this
plan, women receive monthly child allowances dutimgfirst 18 months in the amount
equivalent to 60 US dollars for the first child &0 for the second child (compared to
average monthly income of $300). Also, mothersadile to stay at home for the first 18 months
with 40% wage compensation up to $250 per chiléddition to the monthly child allowance,
mothers of the second child receive supplemeniaanéial support in the amount of $10,220,
which can only be used for improvements in housmrgditions and/or educational needs of
their children. This law introduces sizable finat@ncentives for having children and will
impose substantial social cost. As Becker pointsRussia is not alone in its concerns over the
declining and aging population, and “The Russigmeexnent will be carefully watched by many
of the almost 100 countries with total fertilitytea that are below, many of them far below,
replacement levels” (Becker, 2006). If the Rusgisygram proves to be successful, we might
see more countries putting forward their own prowdo encourage women to have more
children.

One of the potential explanations for such a dedlinfertility rates for women across all
age groups and, especially in the 20-24 age intasvéne continuously growing number of
students in universities and technical collegaggponse to the increasing demand for high-
skilled labor in a changing economic environmena@én and Luanov, 2006 and Hotz et al.,
1997). According to Figure 1.2, the number of ursity students per 10,000 people almost
tripled from 1950 to 2005, with a particularly gpaacrease (163%) between 1995 and 2000,
whereas the number of students-in-training for kkited work has experienced a permanent
decline since 1970. The number of students in teahnolleges has been climbing since its drop
in 1995. Higher levels of education in the tramsiteconomy became more attractive, compared
to the communist period, because of higher retioreslucation both in terms of a wage
premium (particularly through employment in the egneg foreign/modern sector) and
insurance against unemployment (Klasen and Lu&2@3 and Kantrova, 2003). Moreover,
high-skilled occupations are associated with aédorigne span of and higher intensity of human
capital accumulation both in school and on thegod, therefore, have a higher degree of
interference with childbearing decisions. The leytliterature supplies some evidence in
support of a direct relationship between careereaement aspirations and waiting time until



the first birth (Moffitt, 1984; Rindfuss et al., @0 and Gustafsson, 2001). Traditionally,
education is also expected to have a negative ingrathe completed fertility through the
substitution effect. Since children are consideogde time-intensive goods, if the wage is
positively related to education, then women withrenadvanced education will choose to
substitute toward market-purchased goods and awaytime-intensive goods. However, if
advanced education is rewarded by substantiallydrizzages, the income effect might
theoretically overpower the substitution effectygiag higher education to have pronatalist
impacts. Also, the negative effect of increasedcatianal attainment on childbearing can be
reinforced by a decline in quality and availabilitysubsidized child care, which makes school
enrollment and, later, employment less compatibie @ mother’s role (Rindfuss et al., 2007).

The introduction of the market system changed thieeewage distribution and
variability of non-labor income. Wages are no langaid according to a centrally defined grid,
but instead are allowed to be determined by mddtees. Such a wage formation process is
more likely to promote career-motivated behavial greater labor force attachment among
women and, without the provision of appropriateoacmodations for working mothers, can
result in lower fertility levels. Women’s wages leaw complicated influence on fertility with its
direction and magnitude depending on the relativeortance of income and substitution effects
of women’s earnings (see Arroyo and Zhang, 199i9ghét wages contribute to a higher
opportunity cost of woman’s time as well as langeome available for childbearing and
rearing. Evaluation of the labor and non-labor meceffects on fertility will provide predictions
for the effectiveness of the child-support allowesiovage compensations, and one-time birth
payments.

The transition period in Russia before 2000 caoHagacterized by substantial volatility
in real GDP, high inflation, and a fall in both tatforce participation and employment that can
be contributing factors to the sharp decline itilfgr during these years. Also during this period
between 1995 and 2000, the Russian economy expedeanhigh rate of inflation, contributing
to an overall environment of economic instabilAyter 2000, real GDP started growing at a rate
of around 5-7% a year corresponding to a perial gibw increase in the fertility rate.
Therefore, one can notice a direct relationshigvbenh the stability of real GDP growth and the
birth rate.



Figure 1.3 shows a substantial decline in bothrlftnce participation and the
employment rate over the period of falling ferjiliates (1990-2000). After 2001, labor force
participation stabilized at about the 81% leved #mre employment rate started rising for both
males and females, coinciding with a period oftdlighprovement in the fertility rate.
Therefore, the fertility decline might be partlyrdtuted to a temporal increase in the
consumption-smoothing incentives in a highly védaticonomic environment (see Hotz et al.,
1997). Russia has experienced many drastic chaluges) the past couple decades; many
aspects of which have established connectionstivthieproductive choices of women within
the framework of current fertility theory. In théentext, my analysis will provide insights into
what factors are responsible for the recent fegrtilecline in Russia and what are the most
effective pathways to alleviate the low fertilityisees — whether it is reduction in the
incompatibility of schooling/ working and childréag, subsidizing financial costs of having

children, or providing a more stable economic esvinent.

Figure 1.1 Number of Births per 1,000 Women Agedl@mcross 5-year Age Categories
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Figure 1.2 Number of Students by Education Category
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Figure 1.3 Employment Statistics
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2. Background Literature

Even though fertility issues have received muchrgiton in the economic literature, the
massive fertility reduction in the transition coues of Central and Eastern Europe is only now
becoming a subject of micro-economic analysis.dvkof only two relatively recent
microeconomic studies, Chase (2003) and KlaserLaadov (2006), which go beyond
descriptive statistics in their analysis of thdilgy-related aspects of the transition processrir
a centrally planned to a market economy. Chase3(2€0dies fertility decline in the Czech
Republic and Slovakia during the transition perattibuting the reduction in births to altered
economic policies and institutions with new oppoities, costs and constraints (e.g., reduction
of child-care subsidies and allowances). His st&tipirical model is estimated on
microeconomic cross-sectional data for 1984 an® I88both countries and restricted to
married women between 20-38 years old. The tottliig demand during the Communist
regimé is estimated using a linear regression model gusirtential wages of men and women
as well as the mothers’ age profile and an indioatt@ job change as demand determinants. His
findings show that the demand parameters are gignify different across years and countries.
The estimated effects of the parameters of intsiggport standard predictions such as: (1) an
increase in women’s wages brings a decline in theber of children with a wage elasticity of
0.81, and (2) an increase in family income encoesdgrtility with an income elasticity of 0.39.
According to probit estimates of the determinarithe recent births, Chase (2003) comes to the
conclusion that wages and non- labor income areaspionsible for the sharp decline in fertility
observed during the transition period, whereas japa)ncertainty, and number of older children
play a significant role.

Klasen and Luanov (2006) study fertility dynamicsidg the economic transition in the
Czech Republic. They analyze the effect of two geoof variables: socioeconomic, such as
education, employment history, housing ownershig, glace of residence; and belief variables,
on the timing of the births and early exiting framildbearing for the first two parities. To model

a birth process, Klasen and Luanov (2006) use & fitexible continuous time multistate hazard

% The total demand for children during the Commuregime is specified as the total number of childibove 3
years old in a family. The intention of such defon of the total demand is to isolate the repréisaalecisions of
the Communist era from those of the transitionqekri



modef, allowing for the dependence of the timing of ebith on the fertility history, partially,
by incorporating unobserved individual heteroggnéit their estimations, they study the Family
and Fertility Survey of 1998, a cross-sectionahdst, with detailed information on fertility
histories. The analyzed sample is restricted to &obetween the ages of 16 and 44 with
completed education and divided into three cohedghat 16-26 year olds in 1998 are included
in the first cohort, women aged 27-35 in the seamtibrt, and 36-44 year olds in the third
cohorf. The timing of the data suggests that only thengest cohort was influenced solely by
the transition process in the forming of theirifaytbehavior.

The effect of education on the age at the first livths is estimated based on time-
invariant measures of acquired education at theegutate. By doing so, they ignore
interrelationship and potential simultaneity ofsbealecisions. Klasen and Luanov (2006) find a
negative marginal effect of education on the fisth, which is estimated to be larger for the
transition period, and increasing with educatidaiatnent. For instance, getting a bachelor-
equivalent degree increases waiting time beforditbiebirth by 1.1 years more for the youngest
cohort (associated with the transition) relativéhie older cohorts (the socialist period), and
getting a master’s degree will raise this diffeentwaiting time to 1.7 years. The impact of
education on postponement of the first birth i® aésnforced by a phenomenon specific to the
transition — an exit from childbearing after thesfibirth driven by education accumulation.
Their results demonstrate a reduced ability orimghess for mothers to combine education and
the onset of a career with childbearing. They &b a significant negative effect of residing in
a rented apartment on the probability of having@sad child during the transition period (about
a 10% decline). Because of the lack of income dlatgaauthors are unable to directly estimate
the income effect of either earned or unearnednmecAlso, their empirical model is constrained
by an assumption of invariability of individual @rged characteristics. Overall, the existing
studies on the countries in the transition prowdeme background the importance of different
factors in decline in total fertility rates. Howeyé&urther research with an application of rich
longitudinal data, such as the Russia Longitudin@hitoring Survey, will allow for greater
flexibility in the empirical formulation of the Ef-cycle fertility model and, therefore, for more

accurate conclusions. My contribution to the faytiliterature on issues relevant to countries in

% Heckman and Walker (1987, 1990a,b) first introdutes type of multistate dynamic hazard modekhefertility
literature.

* Restricting sample to women with completed edogatiight result in the sample selectivity problénts the
timing and spacing of births decisions might beelated with education attainment choices.



transition is an estimation of a more comprehensiveel of female life-cycle behavior, which
accounts explicitly for interdependence of annepltoductive choices, educational,
employment, and marriage decisions as well asmgsrautcomes and controls for the
individual- and community-level heterogeneity. Mbidg these fertility-related outcomes jointly
also allows for a correction for the potential egeloeity of education, employment, and
marriage choices in the conception equation.

The existing life-cycle literature attempts to epldynamic aspects of reproductive
behavior, such as the timing and spacing of bittlgsanalyzing income effects, educational
choices and relevant policy interventions. In matar, Heckman and Walker (1990) study the
effects of female wages and male income on congplettlity, timing and spacing of births and
childlessness, by estimating 148 specificatiors @duced form duration model of birth process
employing the 1981 Swedish Fertility Surveyheir paper was motivated by the lack of
agreement in the empirical findings regarding thpartance of female earnings and male
income on the decision to have children. They reféhe scarcity of data sources that combine
earnings information and birth histories as beimgagor reason for this gap in the fertility
literature. Even in their analysis, wage informati® not at the individual level, but it is
represented by age-specific average earnings attiwnal level. According to almost all
specifications, they find a significant negativéeef of female wages and a significant positive
effect of men’s income on the first three parignsition rates and the total number of
conceptions. The latter effect declines when miastetus is included in the model. In response
to Heckman and Walker (1990), Tasiran (1995) atsangts to estimate the impact of female
and male wages using the same survey, but withra atxurate approximation for earnings
data. The wage and income effects flip signs aatdrent parities and appear to be weaker
than in Heckman and Walker (1990). Tasiran’s figdiare not supportive of those obtained by
Heckman and Walker (1990), which leaves room fathfer analysis.

Rindfuss et al. (2007) add to the literature bylyrnag the effect of the availability of
high-quality and affordable child care as well aswen’s educational attainment on the timing
of the first birth in Norway. They estimate a fixetfects model to control for the placement

endogeneity problems and selective migration. Thkas hypothesize that institutional

® Earnings information used in Heckman and Walkée() study is not individual level data, but agesific
national average income. The 1981 Swedish Fer8lityvey did not record education information, seytto not
control for education attainment. Hence, the edtchavage effects in this study can be picking upeseducation
effects as well.



changes (e.g., greater availability of child-ca@ilities) took place to accommodate increasing
number of working mothers and, in turn, these ckarrgsulted in even higher fertility and labor
force participation rates. As expected, the impmoeet in the availability and accessibility of
child care has a strong pronatalist effect on woofall ages; in particular, increasing in child
care capacity from 0 to 75% improves the probabditchildbearing for 15-19 year olds from
0.024 to 0.069, for 20-24 year olds from 0.049.td 0and for 25-29 year olds from 0.104 to
0.140. They find that woman’s enroliment and edooaattainment have significant negative
effects on the timing of the first birth, the saewhich declines with her age. The lack of
information on work history, earnings, and mar#taltus necessitates the estimation of a reduced
form fertility model. Therefore, the findings onwextion capture the total effect of woman’s
education rather than its effect through differglmnnels such as labor force participation,
wages and marital outcomes.

Rindfuss et al. (2008) extend the analysis of thikelcare availability effects in Norway
to include not only the timing of first birth bufsa the timing of subsequent births up to the fifth
parity. In their empirical approach, they incorgerhirth interval dependence for all coefficients
of the fertility equation and model individual hetgeneity parametrically using the Heckman-
Singer procedure with correlation between diffetairth parities (see Heckman and Singer,
1984). According to their simulation results, ifildhcare availability is increased from 0% (1973
level) to 60% (1991 or target level) for the enteproductive lifetime of all cohorts, total
fertility goes up by 0.7 children per woman on aggs. Their findings also indicate that the
wider availability of high—quality day care hasitiedent effect depending on birth parity
because of information acquired with exposure. @\ghis paper shows that expansion of
affordable, worker-friendly and high-quality chitdie availability will increase the total fertility
rate substantially and, in the case of Norway,auhé replacement level. In this study, Rindfuss
et al. (2007) also demonstrated the importanceofrolling for unobserved heterogeneity and
municipality fixed effects since simulations of tm@del without these controls provide results
contradicting theoretical expectations.

Angeles, Guilkey, and Mroz (1998 and 2005a,b) stheyeffectiveness of family
planning programs in the reduction of high fertiliates in a number of countries. In these
papers, along with the policy variables, they eatenthe effect of female education on
reproductive choices. In contrast to previous emgifindings, Angeles, Guilkey, and Mroz

(2005a) present convincing evidence in supportdsitive relationship between education and
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fertility outcomes, by estimating the parametersfoman’s education, age at first marriage,
and fertility equations jointly. They demonstratattnot controlling for unobserved
heterogeneity and the endogeneity of educationresllilt in significantly biased coefficient
estimates for policy variables by the underestingainfluence of family planning efforts and
overestimating the effect of improvement of matéadacation as an overpowering solution for
a wide range of developing countries problems (kigh fertility rates, poor health and
schooling outcomes). The improvement in family plag reduces completed fertility by one
child per woman, delays marriage for almost a yiefluences women to marry higher educated
men, and encourages women to stay longer in schgtbighe last effect being three times
stronger than that of an improved student-teactey of the magnitude evidenced between
1970 to 1993. On the other hand, the describedawgmnent in student-teacher ratio has almost
no impact on completed fertility and age at maeiagngeles, Guilkey, and Mroz (1998 and
2005b) also find that reproductive choices areiggago the introduction of different family
planning programs. They demonstrate that treatwfeeducational attainment as exogenous
results in a negative estimated relationship beatveetlitional education and fertility. In
particular, in Peru, women with 10 years of edutatompared to women with no education
delay the onset of their motherhood on averagebbwia3 years (from 20.77 to 23.85) and have
substantially less conceptions (from 5.19 to 2.8&peles, Guilkey, and Mroz (1998 and
2005a,b) do not control for labor market outcomfesamen; therefore, their education

estimates are partially capturing wage and employraffects.

3. Theoretical model:

My model builds on the application of the standaedclassical model of consumer
demand for reproductive decisions introduced bykBe¢1960) that considers fertility outcomes
as parents’ demand for the lifetime number of akitd The theoretical model is specified to
explain the sequence of the mother’s educatioalagr] and marital choices and their impact on
fertility outcomes. Therefore, women are followeanh age 14, when they are about to graduate
from mandatory incomplete secondary school andtamting to plan their future careers,
including further education. At the same age, a aom assumed to enter her fecundity period
since, and her annual life choices are traced dirout her primary fertility years until age 35.

Pursuit of an additional year of schooling positnafluences future wages of the woman, but

11



competes for time with working and non-market atiéig, including motherhood, via the time
constraint. The choice of work hours affects income availdbteadult- and children-related
consumption through the budget constraint and emibes her future earnings through
experience accumulation and job tenure. Hence, &dditional education and greater labor
market attachment improve a woman'’s future wagas th turn, increases the opportunity cost
of all alternative time allocations such as chiftreg and leisure. On the other hand, higher
wages will secure more financial recourses forsre activities. Changes in marital status
impact the woman’s choices through two pathwayshildget constraint and contemporaneous
utility. The decision to have a child brings adufitl utility as soon as that child is born.
Childrearing requires significant time and finahciantributions, by increasing demand for
leisure time and for market-purchased goods.

The woman derives utility from consumption of margearchased adult and child-related

goods and service£( ), including formal child care, and from her leisr non-market

activities (i;). The woman derives additional utility from hernitel status i4;;) and her
husband’s characteristics if she is married at tinker husband’s characteristics are assumed to

be exogenous. The mother also obtains utility fr@nchildren (N, ) and additional utility from
newborns (,_,). The individual per-period utility also dependstane-varying schooling and
employment specific taste shifter("*), on an unobserved time-invariant preference patem

(@), reflecting her family size preferences and carekated ambitions, and on a set of

exogenous socio-demographic characteristigk (D

U, =U(C,, L .My, N yni oy, 4, 65Dy,
Women are assumed to derive increasing margiidy @t a decreasing rate from
consumption and children. Also, the partial denxeabf the utility function with respect to

leisure increases with the total number of childaed with presence of a newborn:

® Since tuition cost is zero in most public eduaaidnstitutions, the only education-related castsidered in this
paper is time cost.
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du du

it > , for On, andn, ON

st.n, <n,
dLit N|t=n2 dth N|t=nl

it?
and

du du
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d Lit M e-1=1 d Lit N -1=0

Such properties of the utility function indicatetdity gain from time spent on non-
market activities if the woman has children andnegeeater gain if she has a newborn. The same
assumptions are imposed on marginal utility of comgtion of the market-purchased goods and

services:

dUit > dUit

dc, , for On, andn, OON

qc > st.n <n,
it

Nlt =N, Nlt =n

and
du, S du,
dC,

dC,

n|,171=1 n|,171=0

Every period, the woman decides whether to havewborn in the next period or not.
This discrete conception choice variable is denbted; and takes on value 1 if the woman
decides at time t to have a newborn at time t # @ atherwise. Women are assumed to control
their fertility perfectly and costlessly. Henceg thumber of children at any period is defined as

follows:

In making her decision to have children, the woriaaes a time constraint, where she
allocates her total available tim?d_SIbetween leisurel(, ), work (H, ), and school T** s,):
-I: =L, +H, +T°*s,,
where T*is time needed for acquiring an additional yeagdiication ands, indicates whether

the woman is currently a studers, (=1) or not (s, =0).
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Time devoted to child upbringing is accounted fotime spent in child-related non-market
activities (L, ), the value of which increases with the total nemtf kids and the presence of a

newborn in the family through the contemporanedusyufunction. Overall, having children,
especially under 1 year old, leaves less time forkveand school and, moreover, increases
disutility from work and school with every child.

The woman’s wage are an increasing function ofleguired education;),

accumulated job tenure(), and work experience, ). Then, her labor income in period t is

w(S E.)H, . Acquired education up to time t counts yearschbsling and is dynamically

t’Tit7

defined as follows:

5 :{S,t_ﬁl if 5,5 =1
t

S otherwise

Non-earned income,, (M, s, ), depends on the woman’s marital status and apgrsdi

received as a student. In addition to being detegthby individual employment decisions over

the lifetime and current marital and educationalest, total income is subject to a stochastic

shockg,

.» Which captures uncertainty about real income@ated with the transition period and
Is present even in the case of unemployment. &he\of the income shock becomes known to
the woman after she makes her employment and solgatdcisions and as she learns more
about her economic environment (e.qg., inflationsrend her family members’ payments
structure, etc.). Hence, total expenditure on ahadialt and children-related consumption is
financed from the woman'’s labor income, and nome@income of the same year, and depends

on realization of the income shdck

w(S,, 7,, E

ity it it

Hi,t-l)Hit + Iit (Mit13t)+ Ei :Cit'

This per-period budget constraint assumes thatataparkets are perfectly imperfect — no

lending or borrowing is permitted.

’ Since tuition cost is zero in most public edugaidnstitutions, the monetary cost of attendirigost is ignored.
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According to the budget constraint, mothers inconatary cost associated with raising
children through an increase in the consumptioefthild-related component of market-
purchased goods. Such an increase is driven lyoigve dependence of the mother’s utility
on the amount of the purchased goods consumed ettileinen are present in the family.
Overall, having children potentially reduces corgenaneous mother’s earned income through
the time constraint, by decreasing available tiarevork, and the magnitude of the respective
earnings loss is determined by current wages. ditiad to the immediate effect of high demand
for mother’s time, childrearing reduces woman’syedrincome for the coming years by
possibly suppressing education attainment and lalaoket attachment (e.g., lowering current
work hours and employment due to taking care délokm). These considerations describe the
opportunity cost of motherhood in terms of losingags and direct costs.

Marital status influences available funds for d@helaring and consumption through the
budget constraint by supplementing non-earned iecana enters the woman'’s
contemporaneous utiltyEvery period the woman faces a probability ohigaharried in this

period, and it is formulated by the following fuinet:

Pr(M; =1) = f(Mi,t—11 St Ny Ny, W

it ?

6:Dy)-

whereM; is an indicator of marital status, and it takevalue 1 if the woman is married and O
otherwise. The probability of being married at titie expected to be higher if the woman was
married in the period before and if she has childié,) or a newborn fromrg , ) the current
marriage, and if she possesses unobserved predsréardamily and childrend ). Marital

status also depends on educational attainn®nt €arnings opportunities of the woma, {

and socio-demographic characteristi€s f of her community (e.g., ratio of men to worfen

The timing of the woman'’s choices is summarizethenfollowing paragraph. At the
beginning of each period, the woman learns hertalatatus ;) along with her husband’s

8 In the fertility literature, marriage is traditially viewed as being mainly driven by a decisiomider parenthood
(Becker, 1973, 1974, and 1981). Transition to threepthood within marriage is facilitated by poolthg financial
resources of the spouses. Moreover, male’s andéé&rfaancial contribution capacity for childreagi is modeled
as a main criterion for matching by Weiss and W({{li985), Willis (1995), and Lam (1988).

°According to Willis (1995) and Lam (1988), the dijium marriage outcomes depend on the numerical
proportion of women to men.
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characteristics if she is married and the reabratif the time-varying taste shifters summarized
in a vector, g;°. The information known to the woman at the begigrof period t can be

summarized in the following vector:
Zit = (Hi,t—11 Nit 1ni,t—l1 M it 1St 7Tit ! Eit ! Hl ! /'1:87 Dit) '

Given her knowledge, she decides how to allocat¢imme optimally between workindH(),
schooling §:), and leisurel(;). Then, the woman observes the value of the en@nshock,s, ,
and makes her optimal fertility choica;). Therefore, the objective of these individuatidycle
decisions is to maximize the expected present \@ldéescounted life-time utility, subject to
time allocation and budget constraints. After sitiltgtg these constraints in the utility function,
at the last fertile period T, the present valubfefime utility associated with fertility decisiom

0{0, 1}, conditional on realization of income sho(k, ), and given particular employment

(H, ) and schoolingg;) choices in the current period T is given by:

V:‘T (Zir Hir Si7.61) :U{W(Sﬂ’TiT’ Eqr Hir)Hip 1 (Mir,s7) + 60, T-Hip, Nig,

1
Nty Mgy ,Uig'sa g, DiT} + [ Z PriM. 1.2 IMi71, S 11y Nipaa s Nir W10, 6, Dir ) ) W(Z 144)

M; 141=0

whereW(Z, ;.,) is the total expected utility at time T associatetth the infertile period of the

woman’s life that is determined by complete fetikmong the other state variables known at
time T+1.p is a discount factor.

After learning the income shock, the woman’s decigo conceive a child at time T for
any employment and schooling choices comes fronfofl@ving utility maximization

exercis&”

VI (Zy i S 80) =MV 0 (Ze Hir S0 Vi M2 Hir oS80},

91n the theoretical model, the woman is not restddy availability of educational institutions, ish is not true
for some communities. Such accessibility constsagmé exploited in the empirical specification itentification
purposes.
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wheren_ denotes optimal conception decision.

This woman is making her optimal schooling andkaloours choices in uncertainty

regarding her future real income, (). Hence, her maximum expected lifetime utilityte

beginning of period T can be expressed as:

G;(Z;)= maXEng i'F*IT (Zi Hi,spa6r )}

Hir .St

Then, the total life-cycle utility at T, expectetklze end of T-1, is

1
Zpr(Mi,T IMir4, Sry Nir, 8,001, Wi ) E

Ml,T=O

G (Zy).

Hit

The expectation operator refers to the uncertagggarding future realizations of the period-
specific preference parameters, contained.jn

The lifetime value of making a fertility choica;, conditional on a particular

employment and schooling alternatives and realnmeehock in period t= T-1 is:

\/ (Zi,T_l, Hi,T—l’S,iT—l’gi,T—l) = U{W(Sl,T—l’ Titas Ei,T—l’ Hi,T—2) Hi,T—l + Ii,T—l(Mi,T—l’ Sl,T—l) t &1

iT-1

T-Hir N Niro Mg 74,6, Di,T—l}

1
+BE,, ZPI‘(M v IMiz4,S7. N7, 6, D nix W) G (Zi7)

M\,TZO

wheref is a discount factor. In choosing her optimal Isoefrwork, schooling and fertility
alternatives at time t for any t less or equal tb, The woman follows the same steps formulated
for T.

Solving this expected utility maximization problewer the years of fecundity will yield

a period-specific demand function for conceptions dunction of Z H ., ands; and a demand

it ?

function for education as well as a labor supphction expressed in terms of.Z
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4. Empirical Model

In the empirical model, | simultaneously estiméie determinants of fertility, woman’s
education, hours of work, wages, and marital outgyrby applying a maximum likelihood
method with correction for individual- and commuyrligvel heterogeneity. This empirical
specification allows the examination of the dirnagpact of all modeled choices and policy
variables on fertility outcomes as well as thedtiact effect through various pathways described
in the theoretical model. Moreover, this joint sstion framework addresses the endogeneity
problem, which arises from the dependence of feecljcle individual choices on the
unobserved permanent preference parameter, ashibven in the theoretical formulation.

Further discussion of the endogeneity concernsasemted in the specification of the equations.

4.1. Fertility Equations

The timing of conception leading to the first ard@nd live births is specified separately
by a discrete time hazard model for women durirgr thrimary fecundity years between 14 and
35:

. Pr(ng, =1In ;. =0)
Pr(nijtk = 0] Nk = 0)

= Xijtkak +Gijk18k + Pjtyk +Aik +wjk7

whereX;, contains w; , H

ijt ?

it Nig» Sies Sies Iy My, and Dy, .

The dependent variabigy takes on value 1 if a woman i from community j ceives K
child at time (age) t. The conception probabilitygery period is defined by observed time-
varying and time-invariant individual charactegstiX;x and G, respectively), and time-
varying community observableB;. The effects of all personal- and community-level
characteristics are allowed to vary with paritys@\ the probability of conceiving a child is
influenced throughout fertility years by permanpetsonal ¢, ) and community §, ) factors
which are unobserved by the researcher. The §insiténded to capture such personal
characteristics as an individual specific tastefdomily and children, career ambitions, and the
degree of fecundity. The latter parameter embddied beliefs regarding family size and local

values defining the socially accepted role of a \&onm the community.
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The vectoiXjx contains exogenous and endogenous time-varyingdgoual and
household variableXy controls for the following exogenous individual amalusehold
characteristics: the women’s age and her husbag#shusband’s education, employment
status, ethnicity (or nationality), type of her drat husband’s employer, her expectations
regarding the household’s future economic wellbgamgl her husband’s employment
perspectivet, the household’s ownership of the housing andriés per adult, the number of all
adults and retired adults residing in the houselaid an index representing economic
wellbeing of the househdfd Gii includes the woman'’s ethnicity and geographicaattirs.

Endogenous covariates includedXp are potential wages, tenure, marital status, non-
earned income, school enrollment status, acquutadaion, employment status and hours of
work. The source of the endogeneity of the abovebkes is in the role of unobserved personal

characteristics 4, ) in shaping all of the woman'’s fertility-relatedtoomes. In particular, if the

woman’s family-oriented values are most likely orealized in an early transition to
motherhood, early and long-lasting marriage, lowotamarket attachment, and minimal
investment in human capital then the positive ¢ftdenarriage and the negative impacts of
education and employment on the probability of emtion will be overestimated. Because of
the correlation between these variables and thegmeent preference parameter, estimation of
the fertility equation independently will yield lsied and inconsistent results. For these reasons,
all described choices are estimated jointly andoseoved personal and community factors are
assumed to correlate across equations.

Py captures time-varying economic and infrastructdealelopment of the community, by
including such exogenous variables as an index snmimg the availability and quality of
municipal services and presence of different tygfggeschool establishments in the
household’s population center. The regional coatcointain female unemployment rate,
proportion of workers loosing their jobs, real mtamg annual income and monthly wage
growth, gross domestic per capita product, andapaf pre-school education facilities.

Since labor earnings are not available for unengzlayomen, potential wages are

predicted for all women to capture shadow pricetheir time. They are predicted based on

" perception variables will not be included in mgrecification. Even though only variables represgnt
household level expectations and husband’s worgpgetives are chosen, they still might introduatogeneity
bias.

2 This index summarizes the household’s ownershipasfc home appliances (e.g. washer and refrigdratol
access to municipal services such as central hietr\wad heating.
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computed parameters of a joint estimation of acugaje, labor force participation, and
education equations. The education equation isidieel in the maximum likelihood estimation
to control for endogeneity of education in the wagaation, whereas the labor force
participation equation corrects for sample selechimas since wages are observed only for the

working population of womén Following the theoretical model, the wage functi® given by:

— 2 2. — w, W w W
Wijt _ao+als|t A, AT +a4Eit +0’5E it +061EﬂHi,t—l _O}+Pjty +/]i +wj

P{'includes identification variables: an index of Ibpeces (based on food prices

reported in the RLMS), average real monthly eamminghe region, regional unemployment rate
(or female unemployment), and percentage of pojpulatith income below subsistence level.
Type of the settlement, the region of residenceelbas annual real income growth and regional

GDP per capita enter the wage equation.

The term A" represents permanent individual factors, such narebserved career-
oriented ambitions, which influence the woman’s eagd correlate with individual level
unobservable factors from the employment and educatuations. The wage equation also
contains a community-specific time-invariant etenm, ", that has an effect on the earnings

of women in the community and is allowed to coreelaith similar terms attributed to the

employment and educational outcomes.

4.2. Education Equation

The education equation addresses the endogeneitgicoof the school attendance
variable in the fertility equation and the potehéiadogeneity of acquired education in all of the
estimated processes. As it is described in therghieal model, at age 14, the woman completes

her mandatory schooling and starts planning heiréutareer via human capital accumulation

13 A substantial number of working women do not répay earnings. This number is the highest dufirgfirst
three rounds reaching 35% in 1998, which to thgdalegree can be attributed to the incompleterfesaroings
information recorded in those years — money wagésip the last 30 days. After 1998, when a morepgete
measure of work compensation becomes availablg, 76806 of working women do not report their earsingo
account for missing wage information in the estiorabf potential wages, | subdivide the sample ofiven in
three categories: unemployed, employed with redaxi@ges, and employed with missing wages. Thergtioee
employment equation is specified not as a simgé,lbut as a multinomial logit.
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decisions. For women of age 14 and above, the &doaiecision of whether or not to pursue

additional schooling in the current year is desdiby the following logistic form:

In Prs, =1Is,,4)
Pr(s; =0ls, 1)

S -
whereXijt containsNy , N 5, Sy, S s Ly My and Dy i

— v S S S nS S, S s S
:l—xijta +Gij/8 +Pjty +A Ty,

The vectorXijf includes exogenous and endogenous time-varyireppat

characteristics. Endogenous covariateXjh are the woman’s marital status, non-earned

income, her previous year’'s education status, emtatational attainment, and number of
children born (defined by the conception equatidie potential endogeneity of the above

variables comes from the correlation of individaatl community levels between unobserved

characteristics from the respective equationsidrahd a)js. Permanent individual

characteristicsGijS, include the woman’s ethnicity, region of the resickg and settlement type.

P contains identification variables, which explairuedtion continuation but have no
explanatory power for the woman’s decision to hawhild. These exclusion restrictions are the
availability of high schools (private or public) the woman’s community, presence of a public
library, delivery of local and regional newspap@rthe population center, ratio of current year
college and technical school graduates to adultifadipn in the region and the proportion of
employed in the region according to their degrde Vector of time-varying community
characteristics also includes real monetary incgrogith, and gross domestic per capita
product.

4.3. Marriage Equation:
Following the theoretical model, the marital statusvery year t from the age of 14 is
modeled by a discrete time annual renewal hazadkihas a function of the one period lagged

personal variables:

21



N Pr(M it =1 Mi,j,t—l)
Pr(M it — Y i,j,t—l)

}:XI ]t—la +G 18 +P]t y +AIM +a)]M’

where X” contains Wy, Ny ,n 5, S0 S j g My 0 @and Dy

The lagged variables reflect dependence of theghitity of the marital status in every

period t on the state variables known at the beginaf time t including previous decisions. All
modeled choices are made after learning this pesriodrital status. The vectok", ; contains
exogenous and endogenous time-varying individualrarusehold variables lagged one year.
Endogenous covariates incIuded)'(rii’V},t_1 are the woman’s past year school enroliment, Isighe

educational degree obtained, current potential wagemarital and employment states in the

previous period and the number of children evenlas well as her fertility decision in the

previous periodA” and a)j“" are individual and community characteristics uroiad by

researchers that are most likely correlated witlsqreal outcomes included in the equation.
Regional identification variables, includedlﬁj" ,are the number of marriages and

divorces in the region adjusted to the total regigropulation above 16 and the ratio of women
to men (for 16 plus year olds).

In addition to providing estimates of the effectshe key variables on fertility through
their impact on marriage outcomes, the marriagegoyu controls for the endogeneity of marital

status and non-earned income in the other equations

4.4. Hours of Work
Estimation of the hours of work equation caststlmyman additional pathway through
which major life-cycle choices and policy variabtes have an impact on fertility outcomes for
women. Also, the inclusion of the hours of work atipn controls for the potential endogeneity
of woman’s labor supply in the fertility equation.
Work supply intensity is measured by weekly hound formulated by:
Hy =Xga" +G;'B" + P y" + AT + !+, ,

ijt

whereX contains Wy, Ny ,n ., S, Iy, My, and Dy,
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;. 1s a time varying individual specific error teroilbwing a normal distribution with mean 0

H

and variance, . Endogenous variables i, are the woman’s marital status, potential wage,

non-earned income, completed education, and nuaildvildren as well as presence of a

newborn.Xij'j contains exogenous covariates such as the woraga;sher husband’s ethnicity

(or nationality), education, and employment sta(Eh%. includes woman'’s ethnicity and
geographical identifiers.
Possible identifiers for the hours of work equatioe local availability and regional

capacity of formal child-care conditional on havkids of pre-school age. Also, regional per-

capita GDP and real income growth enter this eqoati

4.5. Labor Force Participation Equation

The employment equation is included to correcstomple selection bias in the hours of
work equation, which is estimated only for the wogksub-sample of women. It also addresses
the potential endogeneity of employment statusénfertility and marriage equations.

The woman'’s labor force participation decision\arg year (age) t during the surveyed

years is specified as follows:

'[H} = Xbat+GLA" 4Ry 4 A vaf,
it —

L :
where X - contains n,; ., Ny, Sy, 7y, Iy, My, and Dy .

The vectorXijﬁ contains exogenous and endogenous time-varyingidocl and

household variables. Endogenous covariates inclirdéd; are marital status, non-earned
income, highest education acquired, tenure anduhaber of the children ever born and the
woman’s fertility decision in the previous period.

Xijﬁ controls for the following exogenous individual cheteristics: her age, ownership of

the housing and its area per adult, and her hu&batithicity, education, and employment status
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as well as type of his employer, and expectatitnsighis future employmetit GijL includes
the woman'’s ethnicity and geographical identifiers.
Possible identifiers for the labor force participatequation contained iﬁ’ijL are

presence of a state employment agency in the piguieenter and its functions, the regional
unemployment rate, local availability and regiocabacity of formal child-care interacted with
having kids of the pre-school age, per capita armofimvestments in capital in the region, and
regional real output of the following sectors: seeg, industry, and agriculture. Also, regional
real GDP per-capita and real income growth enfsrdfuation.

For years prior to RLMS coverage or before reacli®gears oltf, information on some
variables is not recoverabi®Fertility, education, and marital equations wi#l modeled on a
modified set of observables for those years.

4.6. Likelihood Function Specification

All individual and community specific unobservablege assumed to correlate across all
equations, following an unknown joint distributidn.order to avoid making assumptions
regarding the actual distribution of the unobseffeetiors such as an assumption of normality,
the distribution is approximated using a semi-pain discrete factor method (Heckman and
Singer, 1994; Mroz and Guilkey, 1995 and Mroz, 199%e joint distribution of the individual

unobserved terms for a woman i is given by

7, (b) = Pr(A, = Ay, Ay, = Ay, A :A3b!AiM :A4b’AiH :/]Sb’/]iL = Agps
A :A7b!A;2 :ABb!A;S :Agb’A;M = A )

4 perception variables will not be included in mgrecification. Even though only variables represgnt
household level expectations and husband’s worspgetives are chosen, they still might introduaogeneity
bias.

15 Before reaching age of 18, individuals often cleowst to participate in the adult section of thevey, and,
therefore, information on many key variables iscuwtected for them.

®For the years before participation in the RLMS, degendent variable in the marriage equation isleiiinto
three categories such as married, not marriedpassing marital status. Such a definition of méstatus is
determined by failure to recover marital statustii@se years: 1471 women have missing maritalrmdicion for at
least one period.
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for b=1, 2,..., B, where B is the number of mass1t®0il denotes unobserved terms associated

with the corresponding modified equations for ygatsr to the survey period (or initial
condition equations).

Then, the distribution of the permanent communitghservables with Q points of support is

— — — S 1Y/ — H _ |
77, (0) = Pr(w,; = @y, @y, = Wy, ) = Ay, )" = Wy, ;' = Wy, 0 = Wy,

C_ C_ 'S _ ‘Mo_
Wiy = Wy, W;p = Wy, W _Agk’wj —(‘-)mk)’

forg=1, 2,..., Q'

The parameters of the above distributions are astidhalong with the other unknown
parameters of the model, using a maximum likelihpamtedure. Omitting the observed
explanatory variables for notational simplicityetbontribution of woman i from community j to

the likelihood function, conditional on the individl and community heterogeneity errors, is

Ly Qs @y AL, a8 A O AT A, wr Ay, oy A, w0l A ) =

tlj f' [Pr(nijtk =1|n 4y = 04, @ )™ [1-Pr(ng =1|n; ., =04, w, )]HW]

Pr(s, =1|4°, *)™ [1-Pr(s, =1|A°, &)™ Pr(M, =1| A", @)™ [1-Pr(M,, = 1AM, @)™
tﬁA f' [Pr(nijtk =1In 4y =04, @ )™ [L-Prng =1|n ., =04, @, )]“utk]

Pr(s, =1| 4, &)™ [1-Pr(s

jt

=LA, &)Y PrMy, =147, o)™ [L=PrMy, =147, @ )]

Pr(H & > 0|45, ') 10H & > OfL-Pr(H & > 0] 4%, ') 1fH & < 0] > o(p,, |4, &)

g,

where
A = max18, age of woman i at the first surveyed year},

Ei= min{35, age of woman i at the last response year}.

7 v denotes unobserved community parameters assowidtethe corresponding modified equations for years
prior to the survey period (or initial conditionieiions).
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® denotes a standard normal cumulative function stiéimdard deviatiom,] )

The individual likelihood function unconditional @ne personal unobserved parameters, but still

conditional on the community heterogeneity terms is

B
S M H Ly — S M H L
Li(w;, 0, @, 0, @) = Zrﬁ (OIL; (A, W15 Anpy, W0 Agy, @ Ay, @ Asy, @), Ay, )
b=1 :

' ' 'S ‘M
Ao wj17/18b7 wj27/19b7 w; s Arons w; )

The unconditional likelihood function for all womerer all communities is
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Lzl_l Z”j (q)l_ll Lij(a)lq'wqua)sq'w4q'a%q'wﬁq'a)?q'a)sq'%q'a)loq)’
= q=1 1=

where N is the total number of women and 240 iddied number of communities.

5. Data

This study is conducted using the Russia Longitaldifonitoring Survey (RLMS),
which is a series of nationally representative syswollected fourteen times since 1992. The
RLMS is designed to study the impact of reformgtanwellbeing of households and
individuals, which makes it appropriate for studythe effects of reforms on fertility and the
fertility related choices of the women. This longiinal data set is especially valuable for
studying fertility since it links detailed individiiincome, educational, employment and marital
information with fertility histories, household,doommunity characteristics. Data have been
collected in two phases on entirely different saspThe initial sample consisted of 6,333
households (16,623 individuals), out of which 5,468seholds (or 14,282 individuals)
participated in the last survey of Phase |. Thisgpanalyzes data collected in the Phase I,
covering Round V (1994) to Round XIV (2005/06) aadging from 3,750 households with
8,342 adults and 2,123 children (Round VII) to 4 hbuseholds with 10,670 adults and 1,981
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children (Round XII). The choice of the Phase ldistated by its longer time span, improved
quality of sampling procedufeand inclusion of the community questionnaire.

This survey employs a multi-stage clustering desigrich enables one to capture the
great ethnic heterogeneity of the Russian populatimd the substantial socio-economic diversity
of the country’s vast territory. After excludingrse remote areas, 1,850 regions, where 95.6%
of the population resides, are grouped into 38astacording to geographical characteristics and
level of urbanization. Three of them, Moscow cgscow Oblast, and St. Petersburg city, are
self-representing strata and selected with cextairite remaining 35 primary sampling units
(PSU’s) are non-self-representifigegions drawn from 35 equal-sized strata with pbolity
proportional to its population size. Secondary senupit€® (SSU) within every PSU are
randomly selected such that the proportion of thralito urban population is preserved. In the
last stage of sampling, ten households are drawm fhe ordered list of all households in each
SSU, by selecting randomly the first household @mabsing the rest of the households, using a
equidistance principle. The total number of housh the sample representing each PSU is
approximately equal with an average of 108 houskshdlhe RLMS is a household-based
survey, which covers a substantial number of hanigshncluding all individuals within the
sampled households. Original dwellings are visgeery round with three attempts to interview
all adult-members, even if the household had reftisgarticipate during previous rounds, or if
it is known that the household moved out to a newllihg. Also, if the originally selected

household or some members of it change their additesy are followed to a new dwelling.

5.1. Sample Description

The sample for this study is restricted to womevben the ages of 18 and 35 in 1994-
2005. Since the primary focus of my analysis igtantiming of the first two conceptions, the
sample of women is additionally limited to yeardifef before they have their second child.
Also, individuals who have not participated in @ more consecutive rounds of the survey
are right censoréd 45 women have unrecoverable missing informatiosome key variables

and, therefore, are dropped from the study. TaldlsGmmarizes response characteristics of the

8 The number of the sampled clusters is almost @wlinl Phase I1.

9t represents not only itself but the entire sinat

?n rural areas, SSU is represented by a village iarurban areas, SSU is defined by the boundafitee census
districts.

2L|f individuals do not respond to either last 04§ women) or last two (477 women) rounds of theesy they
are included in the right censored category.
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women. 4006 women age 18-35 with one or fewer odlgharticipated at least in one out of ten
rounds of the survey, resulting in 13,340 woman-ydservations. Summary statistics of the
key characteristics of these 13,340 observatiopsgeisented in Table 5.2, showing that the
average age of the women in the sample is 25 yddur©n average, these women are married
59% of the time and employed in 60% of the periéddxording to Table 5.1, out of 4006
individuals in the sample, 309 women have at leastsingle non-response, and 81 also have
missed two consecutive rounds of the survey at wase. In addition, 1825 women have not
participated in three or more consecutive yeatb®fstudy, or the last one or two rounds. The
observations falling under the last category aghtrcensored immediately before missing three
consecutive rounds. Missing information for nonp@sse rounds is either recovered based on
information provided in the later rounds or impytethploying technigues discussed later in this
section.

Table 5.1 Sample Description

1stand 2nd
birth parities
No. of woman-year observations 13340
No. of individuals: 4006
- single round missing 309
- two consecutive rounds missing 81
- right censored:
o Total 1825
0 Missed two last rounds 477
0 Missed the last round 246

Table 5.2 Summary Statistics - Pooled sample

Variables Mean

Age 25.06 (4.86)
Married 0.59 (0.49)
Student currently 0.18 (0.38)
Employed 0.60 (0.49)
No. of observations 13340
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5.2. Variable Descriptions

The RLMS contains detailed information on the tighof every individual’s birth in the
sampled households, including children. Linking hesgs with their children within the
household allows the construction of conceptiotohiss for each woman. The dependent
variable in the main equation of interest — thé&lfgr equation, indicates whether a conception
leading to a live birth took place in a given yed@he conception event is associated with a
particular survey year if the respective birth aced not earlier than one month after the
interview date and not later than a month aftemigwet interview. Since the time interval
between two consecutive interviews ranges from Btononth¥, this rule results in the
conception date falling in the interval 8 month$obe the interview or 7 months after the
interview. In addition to retrospective questiaifie RLMS poses questions to capture changes
since the last interview including questions speally targeting the last 30 days time period.
Therefore, it is critical in the definition of tro®nception event to separate the child’s birth date
and the conception round. By doing so, individual gamily characteristics, recorded in the
interview, embody the environment in which the dewi to have and to keep a child was made
rather than reflecting adjustments on the pamefivoman and her family associated with the
recent or upcoming birth of the child. On the othand, the interview date of the conception
round is restricted to be relevant to the corredpanconception decision. As summarized in
Table 5.4, during 1994-2004, a total of 14,775 wosypear observations belong to a group at
risk of pregnancy at age 18-35 with their firstidhand 5664 of them are attributed to the years
being in the survey. Similar numbers for the second-child pregnaney8#47 and 6164,
respectively. A total of 539 conception events ilegdo the first-child birth happened during
years of participation in the survey and 54% fewarceptions of the second child (290

conceptions) occurred.

“’The interval between interviews reached 54 momthsaiund VIl and VIIL.

23 For women, who entered the survey in later routigsconception round is computed based on bitid @é@ords
in the later rounds. Missing interview dates fas tiroup of women are imputed by using mean oftrapled
dates for the respective round.

29



Table 5.4 Sample Characteristics (Conceptions).

No. of observations with imputations No. of obsgions without imputations
Birth parities Conceptions Birth parities Coptiens

Year 1st 2nd Total 1st 2nd 1st 2nd Total 1st 2nd
1994 2024 943 2967 120 20 486 547 1051 40 20
1995 1920 902 2822 114 21 501 538 967 41 21
1996 1861 902 2763 220 47 502 571 1001 75 47
1998 1876 926 2802 215 49 511 614 1067 66 49
2000 1793 961 2754 125 20 601 654 1202 66 20
2001 1668 979 2647 115 30 723 756 1424 68 30
2002 1441 977 2418 108 30 754 801 1499 69 30
2003 1220 958 2178 88 35 787 834 1570 63 35
2004 972 899 1871 62 38 799 849 1574 51 38

Total 14775 8447 23222 1167 290 5664 6164 11828 539 290

The key individual-level explanatory variables iy analysis are age, marital status,
education, and employment. The entire sample ig&ivinto four age categories, identified by
four dummy variables with the youngest group belregreference. The marital status indicator
records whether a woman is currently in a registereunregistered marriatfeAs part of the
adult questionnaire, the RLMS also collects infaioraon whether an adult was ever married,
which is supplemented in rounds X and XlI, by taméle sexual history questionnaire,
containing data on age at first marriage and domatdf the current marriage. These variables
constitute all available information for backdatim@rital status. If information on marital status
is missing for up to two periods and not recoveralding the previously described variables,
then a woman is assumed to stay married (divoitstie is married (divorced) a year before
and after. In the case of changing marital statugd her one-period absence from the survey, |
assume that her transition to the new marital stiattok place in the missing period. If the
woman changes her marital status, after her marir@fgrmation has been missing for two

periods, then she is assigned a new marital s#eisthe first missing periéd

4 This distinction between types of marriages isreobrded in the study before 1998.
251471 women have unrecoverable marital informaiiorsome years after their $4irthday and prior to their
surveyed years.
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Next, two types of education dummies are defindgb flrst one identifies the current
educational status and takes on a value of ome iindividual reports being a student in a
particular survey year. Also, a set of dummiesrdefithe highest completed degree: mandatory
incomplete secondary school degree (8-9 yeard),sugool degree (10-12 years), some college
attended, but not completed, technical, medicgbealagogical school diploma, and college
degreé®. Moreover, the RLMS records information on dunatéf enroliment in the educational
institutions and on graduation year, broken dowithisyr typé’. Using the standard primary
school enroliment age, 7 years old, as startingpdgehooling, and assuming that schooling at
all institutions is an uninterrupted process, dlietion variables can be reconstructed for non-
response years and outside of the surveyed yedwsn \duration of enrollment is missing, it is
imputed by the average duration of attendanceeata$pective school type. In cases of unknown
graduation date, the assumption of continuity afaadion is applied.

The RLMS contains an extensive section on employnwerich yields the following set
of work-related variables: employment status astbiny, hours of work, earnings information,
and ownership categories of the primary employexofan is considered to be employed if she
either works positive hours or is on maternity keaithout interruption of her employment.
Employment history variables contain informationtenure at the current primary work
measured in days, total employment duration, aniddinator recording whether the woman
ever worked or nét In addition to the above described employmeatatteristics, duration of
unemployment as well as duration of schooling aeduor backdating employment status and
imputation of missing variables. For employmenbmiation recovery, schooling and working
are assumed to be not combinable, which is suppbstehe data: only one woman is observed
to work while studying in 1995, this number incres$o 7 for 1996 and 1998 and drops again to
two female working students in 2000. When tenuferimation is not reported, years of
uninterrupted employment is assumed to constirtare at the current job. The hours of work
variable measures usual hours spent working gtrilreary job per week. In cases of missing
usual hours, including 1994 (Round V) when thisalae is not recorded, hours of work are

predicted based on reported hours for the lase38 (see Appendix B for more details). For

® Degrees are stated in the order of advancement.

" Information on enroliment is not collected in Rdwi and records on graduation dates from all edralt
institutions become available starting in Round®écords regarding ever studying in a particulapsttype are
collected for all rounds.

8 For V-VIIl rounds, records of total years of emytoent are available only for currently unemployed.
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non-response years, for which employment stattecsvered as being employed, hours of work
are computed as an average of two surrounding sound

Earnings data contains information on after-tax etary wages paid in the last 30 days
by the primary employers and on a more appropnaasure of earnings — average monthly
after-tax wages, based on the last 12 months pagfevioreover, the latter measure
summarizes monthly earnings regardless of wheliegrwere paid on time or not, and it is not
restricted to monetary payments. During the trarsperiod, payments in goods as well as
arrearage of wages became prevalent in Russia.rédiagpto the sample statistics, goods are
received as payments for work by 3-10% of wometirggeany compensation for their work in
the last 30 days. Moreover, payments in kind wieeednly compensation for some of these
women in a particular month. An even greater progoiof people faced delayed payments: 35
% of working age women report owed earnings bypttrmary employer in 1994, and this
number peaks at 62.8% in 1998 with a subsequefihddo 12.6 % in 2004. Unfortunately,
information on the preferred measure of earningstage wages, is not collected for the first
three rounds. Instead, it is predicted based oretaoy and in kind earnings in the last 30 days
(see Appendix Table B2 for more detdlfls) For non-response rounds, average wages are
approximated by the means of two neighboring vailagy are non-missing.

A measure of non-earned income is constructed ustagfamily monetary income in
the last 30 day$and total personal earnings from all jobs in tenfof money or goods over
the same period of time. Missing non-earned inctomep to two periods is imputed by the
averages of two neighboring values, still leavi@§ 2amilies with missing household income
information at least in one period. These missialg@s are predicted using OLS estimates of
household income reported in the Appendix TableABmonetary values are adjusted for
inflation using monthly CPI with 1995 as a baseryBanploying enterprises are classified as
being foreign if owned or co-owned by foreignergovernmental if owned or co-owned by
government and not co-owned by foreigners. To recthe firm’s ownership type for missing

rounds, the firms are assumed not to change Yyt

?f a person has been employed with the curreni@yapfor less than 12 months, average monthly wage
computed based on the time with this employer.

%0 Other explanatory variables used in OLS estimatioaverage wage predictor are second degree ageopual,
geographical identifiers, education, settlemené fyimd marital status.

3L Missing total income was constructed based omiimdtion available on payments from a primary oritiaioal
place of work in the form of money or goods, on &img of pensions, stipends, alimony, and rentdliaterest
income.
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The structure of the survey allows for identificatiof spouses within the household and
linking husbands’ characteristics to their wivesnde, age, employment and education
characteristics of the husbands are also includéde analysis, employing the same guidelines
to define corresponding explanatory variaffles

Among household-level characteristics includechm analysis are the number of all and
only retired adults residing in the dwelling, ligispace in meters per adult, family ownership of
their dwelling and some appliances as well as taiess to public utilities (e.g., central heating
or water supply). In the case of missing inforroaton the above variables, a gradual transition
is assumet. If values are missing for the first or last pesmf the participation in the survey,
such values are imputed by a response in the tlegesrted period. These family-related
factors are intended to capture availability obmmfial child-care, the family’s overall economic
wellbeing, and existence of any living space caists. The latter was shown to play a
significant role in fertility planning in the prenis literature on fertility in transition economies

Also, regional time-series data on 32 subdivisiaodiected by the Federal State
Statistics Service (Goskomstat), are merged wghRhMS, employing regional identifiers. In
my analysis, | use information on the regional upEryment rate, regional capacity of formal
child-care, number of marriages and divorces inréiggon adjusted to the total regional
population above 16 and ratio of women to men I®plus year olds), proportion of employed
in the region, by their degree, real monetary ine@rowth, gross domestic product per capita,
average real monthly earnings in the region, peéaggnof population with income below
subsistence level, product per capita amount afstments in capital in the region, and regional
real output of the following sectors: servicesusily, and agriculture, etc. These additional

variables provide for identification of the empa@ienodel and embody some policy instruments.

5.3. Descriptive Statistics Analysis
Tables 5.5a through 5.8d display descriptive stegigor 1995, 2000 and 2084n the
variables included in the model for two differeatrgples: a broadly defined sample of all

women in the age group from 18 to 35 and the samagkeicted to women with fewer than two

32341 women are identified as married but have misspousal information in some years. In the ewgiri
section, an indicator of missing at least one lgusal variable in a given year is incorporatedstimations.

% For instance, if family ownership information isssing for two periods and, in the last periodytheported not
having a refrigerator and, in the first period ytheappear, they report on possessing one, thatu@ is assigned to
the first missing period and 1 to the second

3 The choice of years to be presented in the Tablesrely defined by the intent to keep equal tintervals.
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children. The tables labeled with letters b, c, dmesent comparison between women who
decide to conceive a baby in a particular yeartande who do not. Table 5.5a shows some
noticeable changes in fertility behavior among Rarssvomen. Women of age 18-35 have
decreasing numbers of kids starting at 0.95 peravoim 1995 and falling to 0.77 over 9 years
with the interval between the births of the firatlasecond children is increasing from 3.46 years
in 1995 to 4.68 years in 2004, which is consistéittt the previously stated nation-wide
statistics. Also, Tables 5.5b-d report a substhdé&eline in the proportion of women conceiving
their first child at age18-20 by 29% from 49% leteB5% during only 5 years since 1995,
whereas the proportion of women having their fitsitd between age 26 and 30 rises by 50%
during the same period.

Even though, on average, the number of childretirgecsignificantly, the fraction of
women being married drops only slightly from 0.680t63°, while a more sizable 20 percent
increase in the proportion of women belonging ®dhtegory of never married is observed.
However, marriages are more than twice@mmon among women who are planning to have
their first child than among those who choose tstpane their fertility. However, such disparity
in marriage rates declines in 2004. Overall, mggais not perceived to be a necessary condition
to have children: only 67-81% of women planningedred motherhood are married. No
significant changes in the total and retired nunddexdults as well as in dwelling area and
ownership take place across nine years. The ednedtittainment indicators exemplify the
overall trend for pursuing more education: thetfracof women for whom a high school
diploma is the highest degree drops over nine yaaithe number of women with some and
completed college education increases by 70% a¥g féspectively, during the same time
spanAs reported in Table 5.5a, all real incomealdeis exhibit a fall in 2000 relative to the 1995
level, at least partially reflecting the aftermafithe 1998 financial crisis, and show full
recovery with sizable growth by 2004 (e.g., abd3growth in household income and 80%
rise in wages since 1995). It is also interestingdte that, even though husbands’ real wages
follow the same trend as women’s wages, the maggitd their wage growth is substantially
smaller — 52%, comparing to 80% for women over y@a's. The employment rate among
women is fairly stable across years, whereas tht& week becomes longer. In particular, from
1995 to 2000, it extends on average by three hdumeng other changes in labor-related

% This drop might be mitigated by the more explistiusion in the category of married in the lateass those who
are living together but not registered.
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characteristics, which can be attributed to thevduction of a more dynamic market system, are
declines in tenure by ten months and in governreemloyment by 26 percent across nine
years. Comparison of these employment statistitgdsn women, who make their fertility
decision in favor of having a child and those wiegide against it, yields evidence that currently
employed woman are more likely to decide on haemdild, both their first and second child
(reported in Tables 5.5b-d). However, in all exdepthe after crises years, their employment is
less intense in terms of work hours, and, for #ead birth interval, this difference reaches five
hours per week. Mothers-to-be are observed to eater non-earned income, which is, in
almost all years, supplemented by above averagesvagwomen just entering motherhood. In
1995 and 2000, women expecting their second cleifldahstrate significantly lower earnings
potential than their counterparts’.

In rural areas, proportionally larger number of wvsmdecide to have a child, but the
disparity in frequencies of second conceptions agveomen residing in rural settlements versus
urban are drastically greater. Moreover, womeneetpg their second child, live, on average,
in less developed communities. One of the disthecieatures of transitioning from the centrally
planned economy to the market-oriented one is actexh of publicly provided services and
increasing supplementation of them by the privateriders. In particular, provision of public
nurseries and preschools has experienced a datline number of population centers serviced:
in 1995, 73% and 96% of women lived in populatienters where public nurseries and
preschools, respectively, were offered and thesebews fell to 65% and 89%, respectively until
2000. Notice that the provision of public preschemivices exhibits some improvement after
2000. The given types of formal child-care are éasingly supplemented by private sector
providers, whose coverage rose by 35% for nursieyings and 52% for preschool services.
Surprisingly, the women expecting a child resideammunities with a lower supply of
nurseries and preschools, both public and private.

Overall, the summary statistics comparison dematesrthe existence of major
differences between different fertility groups syt are captured by the key explanatory

variables.
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Table 5.5a Sample Statistics (all birth paritiebjdividual and Family Characteristics

1995 2000 2004

Variables Mean Mean Mean
Age 26.60 (5.31) 26.02 (5.09) 26.21 (5.10)
Age categories: 18-20 0.16 (0.37) 0.17 (0.38) 0.17 (0.38)
21-25 0.28 (0.45) 0.31 (0.46) 0.30 (0.46)
26-30 0.26 (0.44) 0.28 (0.45) 0.27 (0.45)
31-35 0.30 (0.46) 0.24 (043) 0.25 (0.44)
Married 0.68 (0.47) 068 (0.47) 0.63 (0.48)
Never married 0.24 (0.43) 0.27 (0.44) 0.29 (0.45)
No. of kids 095 (0.93) 0.83 (0.84) 0.77 (0.82)
Age of 1st child 533 (5.24) 571 (5.18) 6.87 (4.78)
Age of 2nd child 3.70 (5.49) 4.07 (5.31) 526 (4.46)
Interval between two births 3.46 (3.42) 435 (3.77) 4.68 (3.76)
Retired adults present 0.25(0.43) 0.21 (0.41) 0.212 (0.41)
Adults 265 (1.07) 263 (1.13) 271 (1.28)
Retired adults 0.32 (0.61) 0.27 (0.57) 0.27 (0.57)
Own dwelling 0.86 (0.35) 0.83 (0.38) 0.83 (0.37)
Living space per adult 13.97 (6.91) 14.33 (7.63) 13.93 (7.38)
Index of wellbeing 6.72 (2.14) 6.65 (2.20) 7.07 (2.16)
Education:
Student currently 0.12 (0.33) 0.17 (0.38) 0.13 (0.33)
High school diploma 0.35 (0.48) 035 (0.48) 0.32 (0.47)
Some college 0.07 (0.25) 0.09 (0.29) 0.12 (0.32)
Technical/medical school 0.36 (0.48) 0.34 (0.48) 0.31 (0.46)
College degree 0.19 (0.39) 0.18 (0.38) 0.21 (0.41)
Employment and income:
Other income 849 (1649) 608 (836) 1,106 (1716)
Ever worked 0.85 (0.36) 0.83 (0.38) 0.84 (0.36)
Employed 0.63 (0.48) 059 (0.49) 0.64 (0.48)
Primary work hours 41.77 (14.64) 44.18 (16.41) 44.17 (16.36)
Earnings 145 (1.07) 128 (1.24) 260 (2.31)
Tenure 53.43 (51.80) 46.35 (47.32) 43.05 (44.98)
Gov. employer 0.75 (0.43) 0.70 (0.46) 0.56 (0.50)
Foreign employer 0.05 (0.21) 0.04 (0.19) 0.04 (0.19)
No. of observations 1,483 1,596 1,973
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Table 5.5b Sample Statistics - Individual and Fai@iharacteristics, 1995

1st Birth Interval

2nd Birth Interval

Conception Occurred Yes No Yes No
Variables Mean Mean Mean Mean
Age 21.68 (3.50) 23.08 (4.67) 25.43 (4.33) 26.68 (4.57)
Age categories: 18-20 0.49(0.51) 0.38 (0.48) 0.14 (0.36) 0.09 (0.28)
21-25 0.37 (0.49) 0.37 (0.48) 0.38 (0.50) 0.37 (0.48)
26-30 0.12 (0.33) 0.14 (0.35) 0.33 (0.48) 0.30 (0.46)
31-35 0.02 (0.16) 0.11 (0.31) 0.14 (0.36) 0.25 (0.43)
Married 0.78 (0.42) 030 (0.46) 0.81 (0.40) 0.79 (0.41)
Never married 0.24 (0.43) 0.66 (0.48) 0.14 (0.36) 0.08 (0.26)
Retired adults present 0.17(0.38) 0.28 (0.45) 0.62 (0.50) 0.27 (0.44)
Adults 295 (0.95) 298 (1.11) 3.33 (1.28) 256 (1.08)
Retired adults 0.27 (0.63) 0.36 (0.63) 0.95 (0.86) 0.35 (0.64)
Age of the 1st child 3.97 (2.34) 5.08 (3.76)
Own dwelling 095 (0.22) 0.88 (0.32) 0.81 (0.40) 0.84 (0.37)
Living space per adult 11.73 (4.56) 12.72 (6.03) 12.15 (4.65) 13.23 (6.59)
Index of wellbeing 6.95 (1.84) 7.07 (2.12) 6.14 (2.39) 6.86 (2.02)
Education:
Student currently 0.10 (0.30) 0.31 (0.46) 0.05 (0.22) 0.05 (0.21)
High school diploma 0.44 (0.50) 0.34 (047) 033 (0.48) 0.29 (0.45)
Some college 0.05 (0.22) 0.16 (0.36) 0.10 (0.30) 0.03 (0.17)
Technical/medical school 0.34 (0.48) 0.29 (0.45) 0.33 (0.48) 0.43 (0.50)
College degree 0.15 (0.36) 0.17 (0.38) 0.19 (0.40) 0.22 (0.41)
Employment and income:
Other income 896 (906) 992 (1993) 909 (1149) 800 (1320)
Ever worked 0.78 (0.42) 0.72 (0.45) 0.86 (0.36) 0.89 (0.31)
Employed 068 (0.47) 051 (0.50) 0.67 (0.48) 0.68 (0.47)
Primary work hours 41.11(16.12) 42.76 (15.33) 38.57 (11.34) 41.57 (14.10)
Earnings 175 (1.56) 156 (1.14) 0.80 (0.42) 1.43 (1.06)
Tenure 26.83 (22.77) 34.01 (40.50) 64.74 (45.39) 50.80 (45.39)
Gov. employer 0.61 (0.50) 0.69 (0.46) 0.79 (0.43) 0.79 (0.40)
Foreign employer 0.18 (0.39) 0.06 (0.23) 0.00 (0.00) 0.05 (0.21)
No. of observations 41 460 21 517
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Table 5.6a Sample Statistics (all parities) - ComityuCharacteristics

1995 2000 2004
Variables Mean Mean Mean

Region:

Northern and North Werstern 0.08 (0.27)0.08 (0.27) 0.07 (0.26)
Cental and Central Black-Earth 0.16 (0.370p.17 (0.38) 0.16 (0.37)
Volga-Vyastski and Volga Basin 0.16 (0.37)0.18 (0.38) 0.16 (0.37)
North Caucasian 0.15 (0.36)0.15 (0.36) 0.14 (0.34)
Ural 0.15 (0.35) 0.15 (0.36) 0.15 (0.36)
Western Siberian 0.11 (0.31)0.11 (0.31) 0.08 (0.28)
Eastern Siberian and Far Eastern 0.10 (0.3@.11 (0.32) 0.10 (0.31)
Settlement of urban type 0.06 (0.23)0.07 (0.25) 0.06 (0.23)
Rural 0.22 (0.41) 0.26 (0.44) 0.24 (0.43)
Index of wellbeing 7.38 (2.24) 731 (2.29) 755 (2.28)
Public nursery 0.73 (0.44) 0.65 (0.48) 0.64 (0.48)
Private nursery 0.17 (0.37) 0.22 (0.41) 0.23 (0.42)
Public preschool 0.96 (0.20) 0.89 (0.31) 0.93 (0.26)
Private preschool 0.21 (0.41)0.27 (0.45) 0.32 (0.47)
Public incomplete sec. school 0.64 (0.48p.60 (0.49) 0.46 (0.50)
Public complete sec. school 0.95 (0.21p.93 (0.25) 0.93 (0.25)
Private schools 0.37 (0.48)0.34 (0.47) 0.33 (0.47)
Public high school 0.61 (0.49) 0.58 (0.49) 0.62 (0.49)
Private high school 0.23 (0.42)0.26 (0.44) 0.30 (0.46)
Library 0.97 (0.17) 0.95 (0.21) 0.96 (0.20)
Local daily newspaper 0.90 (0.31)0.91 (0.28) 0.93 (0.26)
Regional daily newspaper 0.67 (0.47)0.77 (0.42) 0.70 (0.46)
Employment agency 0.80 (0.40)0.77 (0.42) 0.77 (0.42)
training services 0.94 (0.23) 0.96 (0.20) 0.96 (0.20)
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Table 5.6b Sample Statistics - Community Charesties, 1995

1st Birth Interval

2nd Birth Interval

Conception Occurred Yes No Yes No
Variables Mean Mean Mean Mean
Region:
Northern and North Werstern 0.140.33) 0.06 (0.24) 0.10 (0.30) 0.09 (0.28)
Cental and Central Black-Earth 0.170.38) 0.18 (0.39) 0.10 (0.30) 0.17 (0.37)
Volga-Vyastski and Volga
Basin 0.15 (0.36) 0.14 (0.35) 0.24 (0.44) 0.17 (0.37)
North Caucasian 0.17(0.38) 0.13 (0.34) 0.29 (0.46) 0.12 (0.33)
Ural 0.10 (0.30) 0.14 (0.35) 0.14 (0.36) 0.15 (0.36)
Western Siberian 0.10(0.30) 0.09 (0.29) 0.10 (0.30) 0.12 (0.32)
Eastern Siberian and Far
Eastern 0.12 (0.33) 0.12 (0.32) 0.00 (0.00) 0.09 (0.29)
Settlement of urban type 0.0Z0.16) 0.04 (0.19) 0.14 (0.36) 0.05 (0.22)
Rural 0.10 (0.30) 0.15 (0.36) 0.38 (0.50) 0.17 (0.38)
Index of wellbeing 767 (1.98) 7.72 (2.22) 6.83 (2.46) 7.55 (2.12)
Public nursery 0.79(0.41) 0.78 (0.41) 0.67 (0.48) 0.77 (0.42)
Private nursery 0.13(0.34) 0.21 (0.41) 0.14 (0.36) 0.17 (0.37)
Public preschool 0.97(0.16) 0.97 (0.18) 0.90 (0.30) 0.96 (0.20)
Private preschool 0.21(0.41) 0.29 (0.46) 0.19 (0.40) 0.20 (0.40)
Public incomplete sec. school 0.770.43) 0.69 (0.46) 0.76 (0.44) 0.66 (0.48)
Public complete sec. school 0.970.16) 0.96 (0.19) 0.86 (0.36) 0.95 (0.21)
Private schools 0.44(0.50) 0.46 (0.50) 0.14 (0.36) 0.40 (0.49)
Public high school 0.67(0.48) 0.70 (0.46) 0.38 (0.50) 0.64 (0.48)
Private high school 0.21(0.41) 0.28 (0.45) 0.14 (0.36) 0.25 (0.43)
Library 1.00 (0.00) 0.98 (0.14) 0.95 (0.22) 0.97 (0.16)
Local daily newspaper 0.95(0.22) 0.93 (0.26) 0.81 (0.40) 0.92 (0.27)
Regional daily newspaper 0.740.44) 0.71 (0.46) 0.62 (0.50) 0.72 (0.45)
Employment agency 0.90(0.31) 0.85 (0.36) 0.71 (0.46) 0.84 (0.37)
training services 0.97(0.17) 0.96 (0.19) 0.87 (0.35) 0.96 (0.19)
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Table 5.8a Sample Statistics (all pariti- Husband's characterist

1995 2000 2004

Variables Mean Mean Mean
Age 30.55 (5.93) 30.09 (5.78) 3059 (5.84)
Student currently 0.05 (0.21) 0.04 (0.21) 0.03 (0.17)
High school diploma 0.50 (0.50) 0,51 (0.50) 0.47 (0.50)
Some college 0.04 (0.20) 0.04 (0.19) 0.06 (0.24)
Technical/medical school 0.21 (0.41) 0.22 (0.41) 0.20 (0.40)
College degree 0.22 (0.41) 0.18 (0.39) 0.21 (0.41)
Employed 0.78 (0.41) 0.74 (0.44) 0.80 (0.40)
Primary work hours 45.93(14.68) 48.41 (15.95) 49.14 (16.21)
Earnings 268 (2.04) 241 (3.46) 4.08 (4.00)
Gov. employer 0.66 (0.47) 058 (0.49) 048 (0.50)
Foreign employer 0.06 (0.23) 0.06 (0.24) 0.05 (0.22)
Finding a new job like current:
certain 0.39 (0.49) 043 (0.50) 050 (0.50)
both yes and no 0.16 (0.37) 0.20 (0.40) 0.20 (0.40)
absolutely not 0.45 (0.50) 0.37 (0.48) 0.30 (0.46)
Concern about job loss:
very concerned 0.31 (0.46) 0.29 (0.45) 0.20 (0.40)
both yes and no 0.37 (0.48) 0.37 (0.48) 042 (0.49)
not concerned 0.32 (0.47) 0.34 (0.48) 0.38 (0.49)
No. of observations 943 995 1,140
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6. Results

This section presents and evaluates estimateg ofitte-equation system modeled jointly
with controls for community and individual heterogéy. This method allows for a correction
for the potential endogeneity of the previous artemporaneous life-cycle fertility, educational,
marital, and employment choices as well as foniigdial and community specific permanent
effects. The distributions of the unobserved irdlinl- and community-level factors are
estimated jointly with the rest of the model's pa&ders by using flexible semi-parametric
discrete factor method. Their underlying distribatis approximated using discrete distribution
with four points of support for community heterogéy and nine points for individual
heterogeneity that adds 121 parameters and imptbedeg-likelihood function values by
15,612 (see Table 6.1). For such increase in tdikelihood values, the Likelihood-Ratio test
yields p-value of basically zero, indicating straignificance of the heterogeneity parameters.
The estimated probabilities of each point of suppm presented in Table 6.1. Two additional
specification tests are performed to asses jogmifstance of all identification variables first in
the conception equations, proving their joint imsigance with p-value of 0.26 and then in all

the rest equations, in which their insignificanea be rejected with zero p-value (Table 6.2).

Table 6.1 Value of the Loglikelihood

Function No. of Parameters
Heterogeneity corrected model -84205.60 599
Simple Logit model -92011.67 478
Gain from heterogeneity correction 15612.14 121

Estimated heterogeneity distributions:

Community-Level Probability Weights

point 1 0.248
point 2 0.195
point 3 0.434
point 4 0.124
Individual-Level Probability Weights

point 1 0.114
point 2 0.162
point 3 0.117
point 4 0.126
point 5 0.036
point 6 0.130
point 7 0.126
point 8 0.079
point 9 0.108
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Table 6.2 Results of the Likelihood Ratio Tests

Null hypothesis: Statistics  Degrees of freedom lweva
All heterogeneity parameters are jointly

insignificant 15612.14 121 0
Identification variables are jointly insignificant

in fertility equations 24.52 21 0.26
Identification variables are jointly insignificant

in marriage, education, and employment equations 7.855 40 0

6.1. Fertility Equations

Tables 6.4-5 present estimated parameters of afimiaind second conception outcomes,
respectively, following two alternative techniqu&be first column in both tables contains
estimates of the preferred, random-effects, modél @orrection for endogeneity and
heterogeneity, whereas the second one shows essimesimple logit model, relying on
assumption of independence. Inspection of the agtisfrom the two models reveals divergence
in the effects of most endogenous variables euven afljusting for arbitrary normalization, by
comparing ratios of the effects employing precigsimated 18-20 age coefficient as a
normalization factor. Ignoring endogeneity and hadeneity problems leads to an upward bias
of education and downward bias of marriage effentthe onset of fertility. Relative to
incomplete high school education, college degresetiinia most sizable and significant pronatalist
impact in both procedures, but its magnitude isregéed to be almost 50% larger using
independence assumption. As expected, being ardgthee a discouraging effect on entering
motherhood, which gains its significance and betwice as powerful in the preferred model.
Tenure has a positive and significant effect ornuahprobability of having a first child and is
stable across specifications. According to thegsretl model, employment and non-earned
income increase annual conception probability, whehours of work and earnings have the
opposite impact on fertility. However, these estesaave relatively large standard errors and
are not stable across two models. Also after cdimgofor community heterogeneity, regional
child-care capacity, fertility rate and averagenedrincome lose their significance and
magnitude.

Unlike in the first conception event, women wititomplete secondary education are
most likely to conceive a second child, followedvieymen with some college education.
Mothers with high school or technical degrees hthedowest yearly probability of conception.
The logit specification underestimates the negatiygact of acquiring education with the effect

of college degree being twice as small. The simpdelel also exhibits a downward bias in the
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impact of marriagé® Controlling for community specific permanent effeleads to a gain in
significance for such regional factors as capatfifyreschool facilities, inflation, and average
earnings. In the preferred second conception masiebmpared to the first one, non-labor
income and employment status estimates switch signis to negative, but remain insignificant.
Also, women married to more educated and employastidnds are more likely to expect a
second child. The above comparison of the findowsing from two alternative specifications
suggests that ignoring of the endogeneity of tidifg- related life-cycle choices as well as
permanent heterogeneity biases the simple logmests. The estimates for the remaining seven
equations can be found in the Appendix.

Table 6.3 Estimated coefficients for the first cgpiion equation
Random effects model  Simple logit model

Variables Coef. Std. Err. Coef. Std. Err.
18-20 1599 (0.501) 1482 (0.480)
21-25 1366 (0.461) 1.284 (0.443)
26-30 1116  (0.426) 1.022 (0.404)
Technical school -0.297 (0.344) 0.326 (0.271)
High school 0.069 (0.315) 0.334 (0.291)
Some college -0.361 (0.361) -0.158 (0.316)
College 1319 (0.599) 1817 (0.559)
College*18-20 -2.708  (1.000) -2.582 (1.159)
College*21-25 -1.565 (0.488) -1.437 (0.524)
College*26-30 -1.386  (0.519) -1.158 (0.504)
Married 4132  (0.515) 3.184 (0.356)
Student -0.493 (0.168) -0.255 (0.174)
Other income 0.012 (0.027) -0.002 (0.025)
Earnings -0.068 (0.159) -0.078 (0.123)
Employed 0.200 (0.237) -0.091 (0.220)
Tenure 0.099 (0.027) 0.087 (0.026)
Work hours -0.004  (0.004) 0.001 (0.004)
Retired adult 0.091 (0.121) 0.092 (0.126)
Index -0.041  (0.030) -0.038 (0.037)
Own dwelling 0.212 (0.137) 0.229 (0.140)
Husband's age -0.051 (0.016) -0.054 (0.013)
Technical school -0.047 (0.294) 0.091 (0.273)
High school 0.285 (0.269) 0.324 (0.246)
Some college 0.095 (0.338) 0.075 (0.244)
College 0.274  (0.303) 0.425 (0.260)
Work hours 0.002 (0.005) 0.002 (0.004)
Employed 0.211 (0.263) 0.145 (0.247)
Slavic 0.269  (0.181) 0.297 (0.201)
Urban 0.018 (0.197) -0.037 (0.218)
Urban type 0.002 (0.271) -0.159 (0.286)

% The coefficients of the annual probability of #ezond conception can be compared directly sintteeicase of
their normalization by asset index, an accuratstyreted parameter, the coefficients relative siaald remain
practically unchanged.
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Nursery -0.205  (0.139) -0.218 (0.133)

Preschool -0.140 (0.272) -0.097 (0.224)
Capacity 0.002 (0.007) 0.012 (0.005)
Middle school 0.136  (0.128) 0.121 (0.144)
High school -0.472 (0.312) -0.533 (0.332)
Library 0.246 (0.330) 0.294 (0.315)
Average wage -0.185 (0.112) -0.289 (0.110)
Wage growth 0.118 (0.052) 0.128 (0.050)
Wage growth over 2yrs -0.009 (0.004) -0.009 (0.003)
Real GDP 0.004 (0.005) 0.007 (0.005)
Real GDP growth -0.015 (0.012) -0.019 (0.012)
GDP growth over 2 yrs 0.004 (0.008) 0.007 (0.007)
Uneployment rate 0.001 (0.018) -0.005 (0.016)
Fertility rate 0.100 (0.065) 0.138 (0.071)
Inflation 0.057 (0.150) -0.028 (0.142)
Income below min -0.006  (0.008) -0.003 (0.008)
Technical grads empl 0.104 (0.023) 0.097 (0.025)
College grads empl 0.055 (0.020) 0.051 (0.020)
Hs grads empl 0.077 (0.020) 0.075 (0.021)
College grads -0.066 (0.033) -0.075 (0.029)
Tech. grads 0.006 (0.047) 0.043 (0.049)
Cohort 1 -1.362  (0.496) -0.948 (0.440)
Cohort 2 -0.609 (0.312) -0.270 (0.289)
Cohort 3 -0.205 (0.180) 0.050 (0.177)
Constant -12.535 (1.513) -13.584 (2.176)
Unobserved heterogeneity effect
Community: point 1 0.000 -- normalized

point 2 0.202 (0.195)

point 3 -0.278 (0.135)

point 4 -0.840 (0.289)
Individual:point 1 0.000 -- normalized

point 2 0.252 (0.267)

point 3 -0.147 (0.272)

point 4 -1.695 (0.308)

point 5 -0.205 (0.360)

point 6 -0.753  (0.263)

point 7 -1.237  (0.290)

point 8 -1.152  (0.391)

point 9 -2.338  (0.358)

Table 6.4 Estimated coefficients for the secondception equation

Simple logit
Random effects model model
Variables Coef. Std. Err. Coef. Std. Err.
18-20 0.447 (0.508) 0.479 (0.453)
21-25 0.058 (0.345) 0.105 (0.309)
26-30 0.234 (0.237) 0.246 (0.213)
Technical school -0.690 (0.365) -0.520 (0.294)
High school -0.739 (0.329) -0.605 (0.282)

Some college -0.410 (0.445) -0.301 (0.352)



College

Index

Kids (<3 yrs old)

Kids (3 and 8 yrs old)

Married

Student

Other income

Earnings

Employed

Tenure

Work hours

Retired adult

Own dwelling

Husband's age
Technical school
High school
Some college
College
Work hours
Employed

Slavic

Community variables:

Urban

Urban type

Nursery

Preschool

Capacity

Capacity*<8 yrs old kids

Middle school

High school

Library

Regional:

Average wage

Wage growth

Wage growth over 2yrs

Real GDP growth

GDP in agr.sector

GDP in ind.sector

Uneployment rate

Fertility rate

Inflation

Technical grads empl

College grads empl

Hs grads empl

Cohort 1

Cohort 2

Cohort 3

Constant

-0.610
-0.087
-1.357
-0.545
2.104
-0.024
-0.056
-0.213
-0.032
0.014
0.004
0.189
-0.074
-0.022
0.369
0.222
0.341
0.599
-0.009
0.209
-0.440

-0.029
0.078
-0.032
-0.048
-0.025
0.015
-0.031
-0.395
0.306

0.400
-0.060
-0.0083

-0.004
-0.334
-0.014
0.010
0.149
-0.468
0.065
0.012
0.037
0.158
0.190
0.283
-6.391

Unobserved heterogeneity effect

Community: point 1
point 2

0.000
0.075

(0.440) -0.293 (0.329)
(0.036) -0.084 (0.033)
(0.443) -1.345 (0.444)
(0.435) -0.550 (0.429)
(0.600) 1.689 (0.635)
(0.300) -0.028 (0.290)
(0.057) -0.058 (0.050)
(0.207) -0.245 (0.162)
(0.281) 0.056 (0.235)
(0.020) 0.012 (0.018)
(0.005) 0.001 (0.004)
(0.154) 0.179 (0.142)
(0.157) -0.082 (0.148)
(0.016) -0.021 (0.019)
(0.350) 0.360 (0.300)
(0.314) 0.224 (0.252)
(0.451) 0.269 (0.415)
(0.358) 0.541 (0.295)
(0.005) -0.009 (0.005)
(0.279) 0.127 (0.266)
(0.196) -0.358 (0.243)
(0.220) -0.082 (0.188)
(0.308) -0.114 (0.251)
(0.156) -0.023 (0.153)
(0.283) -0.018 (0.287)
(0.011) -0.014 (0.009)
(0.008) 0.015 (0.007)
(0.150) -0.072 (0.153)
(0.362) -0.423 (0.321)
(0.367) 0.302 (0.344)
(0.162) 0.401 (0.144)
(0.069) -0.054 (0.084)
(0.0043) -0.0081 (0.0044)
(0.006) -0.003 (0.005)
(0.306) -0.321 (0.329)
(0.004) -0.016 (0.005)
(0.021) 0.018 (0.021)
(0.068) 0.125 (0.057)
(0.212) -0.446 (0.254)
(0.028) 0.063 (0.033)
(0.021) 0.011 (0.023)
(0.024) 0.046 (0.031)
(0.554) 0.331 (0.418)
(0.434) 0.325 (0.342)
(0.322) 0.406 (0.243)
(1.844) -7.297 (2.909)
-- normalized
(0.241)
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point 3 -0.369 (0.172)

point 4 -0.029 (0.269)
Individual:point 1 0.000 -- normalized
point 2 0.315 (0.339)
point 3 0.544 (0.285)
point 4 -0.627 (0.378)
point 5 -0.520 (0.449)
point 6 -0.440 (0.275)
point 7 -0.100 (0.312)
point 8 -0.242 (0.406)
point 9 -0.899 (0.472)

7. Simulation Results

The above discussion is incomplete for it presentg immediate effects of the fertility
altering determinants ignoring their indirect imptimough the contemporaneous matrital,
employment, and education endogenous decisiontharidng term aspect of the analyzed
endogenous choices. Also, this model containsantem terms as well as categorical variables
which interpretation is not straightforward basedayit coefficients.

To answer these concerns, the life-cycle simulateme performed, by tracing women'’s
choices back from age 14 following the timing guimkes described in the theoretical model.
Starting at age 14, using estimated parameteisiding mass points, and a woman’s exogenous
characteristics, | simulate all of her endogendwsces for every year of her life until she either
leaves the survey or gives birth to a second chlidst, the computed annual probabilities are
compared to a corresponding random draw from atmiflistribution with endpoints zero and
one, to assign a particular value to her endogecboises. Then, all time-varying variables
related to these decisions are updated accordiigien the woman completes her high school
studies, she chooses between attending collegelonital school, conditional on her selecting
to acquire additional education. Such decisionnaigg her educational pathway is guided by
the prevalence of the respective educational puiSunice only women observed to be married
have the husband’s characteristics recorded, Irgenthese characteristics, based on observed
sample statistics separately for women in diffeeage categories. For example, husband’s age is
generated by a random draw from a normal distdouvith mean and variance of the observed
sample of husbands married to women in a parti@garcategory. The endogenous outcomes
are then averaged over the sample of women. Thieps is replicated 250 times to calculate
standard errors of predictions, by perturbing tinecsural parameters according to the estimated

covariance matrix. Univariate simulations are penfed by assigning one of the exogenous or

46



endogenous covariates a particular value with gpesg simulation of her life-cycle choices.
Table 7.1 assesses performance of the life-cynialation to fit the observed process. Taking
into account the standard deviation of the sanpléstics, the simulated statistics is very close

to the actual one.

Table 7.1 Distribution of life-cycle conception pabilities by age groups:
Baseline Actual

First parity 14-20  0.317(0.018) 0.281 (0.450)
21-25 0.195 (0.013) 0.234 (0.423)
26-30  0.054 (0.005) 0.060 (0.238)
31-35  0.009 (0.002) 0.011 (0.106)

Second parity 14-20  0.044(0.005) 0.035 (0.184)
21-25 0.099 (0.012) 0.111 (0.315)
26-30  0.055 (0.008) 0.071 (0.257)
31-35 0.016 (0.005) 0.022 (0.147)

Total number of conceptions:

0.791 (0.048) 0.821 (0.753)
Life-cycle education attainment:

Years in school after 14 5.1690.044) 5.490 (2.208)
High school 0.320 (0.009) 0.324 (0.468)
Technical school 0.294(0.007) 0.286 (0.452)
Some college 0.092(0.002) 0.104 (0.306)
College 0.238 (0.004) 0.208 (0.406)

Note: Standard deviations are given in parentheses

The following figures 7.1-2 compare the life-timigeets of college, high school, and
incomplete high school degrees and their attainmenie likelihood of the first and second
conception at different ages. High school graduate$4% and 16% more likely to start
motherhood before their 20’s than college graduaneshigh school dropouts, respectively. By
early 20’s, difference between high school graduated dropouts almost closes and college
graduates take a lead in occurrence of the firghdiMothers with high school diplomas are
also associated with the highest probability ofing\a second birth before they reach age 25
with the 60% lead over college graduates at aged0145% over high school dropouts) that
goes down to 20% at ages 21-25. The differencesdldisappears when women reach their late

20’s. Overall, mothers with high school diplomaséia second child 20% more frequently.
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Figure 7.1

The effect of education on the probability of first birth at
different age
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Figure 7.2

The effect of education on the probability of second birth at
different age
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Also, comparison of the simulated frequencies efdbnception events by age categories
across two models is presented for the survey yedigures 7.3-4. Figure 7.3 demonstrates that
logit model underestimates the long-term effedhobmplete high school degree on likelihood
of having a first child, especially before early2®urprisingly, the effect of college degree is

very similar across two models except for teengeaccording to figure 7.4, the simulated
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effects of college degree on the likelihood of seeond conception are significantly upward
biased particularly for women in their 20’s. Simi@nclusions are applicable to mothers with
incomplete high school degrees.

Figure 7.3

The effect of education on the probability of first birth at different age
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Figure 7.4

The effect of education on the probability of first birth at different age
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Figure 7.5 captures the effect of marriage on bigh probability. Overall, married

women are more likely to have a first child thaweremarried women; in particular, 10 times
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more likely in their teens and 7 times more likiglyearly 20’s. This disparity is falling to 5 times
when women reach their 30’s. Marital status alsbdaubstantial pronatalist impact on the
second birth, being the strongest for women inrth@is (see Figure 7.6). The simulated logit
probabilities significantly overestimate the impa€ttmarriage status on decision to have a

second child and underestimates its impact on arisebtherhood.

Figure 7.5
The effect of marital status on first birth probability at
different ages
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Figure 7.6

The effect of marital status on second birth probability at
different ages
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Economic environment of the 90’s, as it was désctiin the introduction, can be
characterized by high inflation reaching 220% wehkpect to the previous year in 1994 and
coming back up to 84% level in 1998. Also, real emfuctuated significantly, experiencing
50% fall in 1998 and more than doubling by 2002 isSidate the effect of these economic
changes, | perform simulation of six economic emwmnents defined by different inflation rates

and regional earned income changes.

Figure 7.7
The effect of inflation on first conception probabilites,
by age groups
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Figure 7.8
The effect of inflation on second conception
probabilites, by age groups —— 220%
—+—84%
0.045 0%
0.04
0.035 /\\\
0.03  —
0.025
0.02
0.015 . . -
0.01 ‘ s
. 7 —s
0.005 -
0
18-20 21-25 26-30 31-35

51



Vari abl e
Annual
probabilities

1st conception
2nd conception
student
employment
marriage
Duration in years
schooling
marriage
tenure
employment

Inflation (relative to the previous year)
220%
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1.

©oooo0o
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Note: Standard deviations are given in parentheses
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The effect of changes in regional wages on the probality of the
first birth, by age
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The following figures graph the effect of low aniginfertility environments on individual
fertility choices.

The effect of regional number of births on probability of the
first conception, by age
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Appendix A: Attrition Analysis

Table 5.3 provides information regarding reasomsefaving the study (missing at least
three consecutive rounds). This information isexitd for the censored individuals with some
household members still participating in the suntetaling 495 women out of 1825 right
censored observations. 75 (0r15.15%) of them coatia reside in the sampled dwellings, 73.33
percent have moved out to a new dwelling, 5.66qrdrbas formed a new sub-household in the
original dwelling units and 5 women died.

Table 5.3 Summary of Provided Reasons for LeavnegSurvey
(Right Censored Observations)

1st and 2nd birth parities

Freq. Percent
Reasons:
Present 75 15.15
Changed Address 363 73.33
Sub HH 28 5.66
Died 5 101
Other 18 3.64
Don't Know 6 1.21
Total 495 100

Women leaving this study for reasons related tdehdity choices, which are not
controlled for in the empirical model, might biadimation results. To address such attrition-
related concerns, | first analyze one subgrouparhen who are known to have moved out from
their original dwelling. | test whether changedhair marital or educational statuses are
sufficient explanations for their relocation. lighhypothesis proves to be true, then attrition of
this segment of the censored observations wilbiet my estimates since educational, marital,
and fertility choices are included in the modele®&ttrition bias due to the remaining right-
censored observations is addressed in the empastiahation by inclusion of the attrition

equation, modeling the decision to exit the RLMS.
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Table A3 displays test results of the hypothesas women move out from their original
household either to pursue advanced educationaaulse of changes in their marital status.
Proportions of women age 18 to 35, who have egbé&en divorced, married, or become a
student between two consecutive rounds, are comfortéwo samples. The first sample
contains only women present in two consecutiveeygyand the second one also includes
women leaving the survey in the second round fgrraasons. When calculating the total
proportion of the women changing their marital dueational status based on the latter sample,
women who have moved out from their original dwejlare assumed to have done so for one of
the tested reasons. Therefore, they are includétkitotal number of women who have gotten
divorced, married, or become a student betweercomgecutive rounds. According to the table,
the total proportions of women making these deosiare similar for the two samples for the
same years; hence, one can conclude that the legstholds true.

Table A3 Attrition Analysis for Women of 18-35 Years Old before the Birth of their Second Child

Extended sample (inc. right-

Women present in two consecutive survey rounds censored obs. in second round)
X Became a . Address
Year N Got divorced Got married student Total Total N changes
1994 673 0.040 0.058 0.003 0.101  0.098 1014 0.030
1995 678 0.032 0.056 0.012 0.100 0.107 940 0.031
1996 624 0.040 0.099 0.010 0.149  0.145 970 0.044
1998 719 0.061 0.094 0.014 0.169 0.163 1027 0.035
2000 956 0.036 0.066 0.004 0.106 0.122 1173 0.034
2001 1137 0.034 0.056 0.011 0.102 0.111 1387 0.027
2002 1216 0.033 0.062 0.011 0.105 0.116 1454 0.027
Total 6003 7965

*Last two rounds are not included since the cenganile is different for them, which leads to ogiraation of the
right-censored sample size.

** |n the computation of the total proportions, wemwho have changed their addresses are assumedto
because of the changes in their marital or edutatstates.
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Appendix B: Imputation of work-related variableglarousehold income

Table B1 shows OLS estimates used for imputatiamsafl hours of work for women
and men based on work hours for the last 30 ddys sample used for this estimation is limited
to women aged 18-35, who work between 5 and 10@shmer week. Usual hours of work
information is not recorded for 1994 (Round V) tike sample excludes observations from 1994.
The following table also reports similar estimatesa sample of 18-60 year old men working
from 5 to 100 hours a week.
Table Bl reports OLS estimates used for predictidmsissing real average wages for women
and men. Both regressions are estimated for yéanting form 1998 that is dictated by
unavailability of average wages data prior to 1¥8reme outliers are excluded form

estimations.

Table B1. OLS Estimates for Usual Hours

Women (18-35 year olds) Men (18-60 year olds)
Coefficient t-statistics Coefficient t-statistics

Last month work hours 0.480 37.42 0.348 54.23
Year:

1995 0.234 04 0.091 0.31
1996 -0.361 -0.63 - -
1998 - - 0.374 1.21
2000 1.039 1.82 0.913 2.93
2001 1.466 2.57 1.635 547
2002 0.770 1.44 1.070 3.63
2003 1.129 2.11 1.060 3.62
2004 1.516 2.94 1.402 496
2005 2.075 3.99 1.228 437
Age 0.620 1.92 0.068 1.43
Age2 -0.013 2.3 -0.001 -2.32
Northern and North Werstern 1.365 2.25 2.523 7.32
Cental and Central Black-Earth -0.315 -0.71 -0.028 -0.11
Volga-Vyastski and Volga

Basin -0.837 -1.84 -0.578 -2.23
North Caucasian -0.665 -1.31 1.000 341
Ural -0.116 -0.25 -0.571 -2.24
Western Siberian -0.699 -1.34 0.805 261
Eastern Siberian and Far

Eastern -0.208 -0.38 0.574 1.86
Settlement of urban type -1.491 -2.91 -1.066 -3.11
Rural -4.099 -12.05 -2.348 -13.03
Married -0.416 -1.58 1.073 5.33
High school diploma -0.288 -0.28 -0.223 -0.71
Technical/medical school -2.008 -1.98 -0.194 -0.58
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(Table B1. OLS Estimates for Usual Hours, corgdju

Some college -2.711 -2.43 -0.122 -0.23
College degree -5.632 -5.54 -1.603 -4.84
Constant 20.248 4.54 28.537 30.6

No. of observations 7178 16483

R-squared 0.29 0.23

Table B2 reports OLS estimates used for predistafmmissing real average wages for
women and men. Both regressions are estimatecefs\starting form 1998 that is dictated by
unavailability of average wages data prior to 188reme outliers are excluded from the

estimations.

Table B2. OLS Estimates for Real Average Wages

Women (18-35 year olds) Men (18-60 year olds)

Coefficient t-statistics Coefficient t-statistics
Last month real wages 0.603 45.15 0.603 66.08
Year:
1998 0.072 2.46 - -
2000 - - -0.076 -3.83
2001 0.104 4,02 -0.020 -1.01
2002 0.197 7.76 0.063 3.29
2003 0.234 9.52 0.118 6.14
2004 0.295 11.84 0.168 8.73
2005 0.327 13.15 0.188 9.85
Age 0.014 0.81 0.009 3.02
Age2 0.000 -0.54 0.000 -3.81
Northern and North Werstern 0.019 0.64 0.110 5.22
Cental and Central Black-Earth -0.176 -7.58 -0.159 -12.43
Volga-Vyastski and Volga Basin -0.296 -11.99 -0.257  -18.09
North Caucasian -0.237 -8.28 -0.224 -13.29
Ural -0.217 -8.85 -0.140 -11.03
Western Siberian -0.170 -5.64 -0.148 -7.88
Eastern Siberian and Far Eastern -0.141 -5.3 -0.034 -1.98
Settlement of urban type -0.056 -2.36 -0.076 -4.24
Rural -0.184 -9.31 -0.262 -17.79
Married -0.006 -0.47 0.086 7.19
High school diploma 0.014 0.24 0.074 2.97
Technical/medical school 0.074 1.33 0.096 3.72
Some college 0.072 1.22 0.064 2.04
College degree 0.163 29 0.160 6.22
Constant 1.955 8.3 2.278 30.07
No. of observations 5409 11580
R-squared 0.70 0.71

60



Table B3. OLS Estimates for Household Incom&omen (18-35 year olds)

Year:

1994

1995

1996

1998

2000

2001

2002

2003

2004

2005

Age

Age2

Northern and North Werstern
Cental and Central Black-Earth
Volga-Vyastski and Volga Basin
North Caucasian

Ural

Western Siberian

Eastern Siberian and Far Eastern
Settlement of urban type
Rural

Married

High school diploma
Technical/medical school
Some college

College degree

Own dwelling

No. of female adults

No. of male adults

No. of retired female adults
No. of retired male adults
Own washer

Central heating

Central cold water

Central hot water

Living space per adult
Constant

No. of observations
R-squared

Coefficient t-statistics
0.196 5.7
-0.009 -0.24
-0.457 -12.64
-0.140 -4.06
0.031 0.96
0.197 6.13
0.278 8.71
0.438 13.97
0.545 17.37
0.014 0.9
0.000 -0.84

-0.094 -3.05
-0.392 -16.57
-0.628 -25.99
-0.376 -13.19
-0.439 -18.66
-0.442 -14.26
-0.395 -13.92
-0.107 -3.36
-0.395 -17.89
0.129 7.02
0.209 55
0.376 9.83
0.486 11.9
0.588 14.79
0.074 3.79
0.191 13.87
0.309 23.36
0.122 7.92
0.276 12.02
0.152 7.89
0.100 3.92
0.132 5.17
0.186 9.35
0.005 4.41
5.158 24 .99
15515
0.34
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