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Abstract:

The total fertility rate in Russia has been fallioger the past several decades from above the
replacement fertility level in the early 1960°’s42.children) to significantly below the ‘safety zrin
2000 (1.20 children). The low fertility rate iscaenpanied by the highest death rate among all cesnt
with at least moderate development, suggestingogegied 30% decline in the Russian population by
2053. This research applies the rich longitudinafadfound in the Russia Longitudinal Monitoring
Survey (1994-2006) to study life-cycle fertilityadsions leading to the massive fertility reductiarthe
transition countries of Central and Eastern Eurd&pecifically, | estimate a comprehensive model of
female life-cycle behavior, which accounts exglcitor the interdependence of annual reproductive
choices, educational, employment, and marriagestbets as well as earnings outcomes and controls for
individual- and community-level heterogeneity. Imddd@ion to demonstrating the importance of
endogeneity correction, the findings indicate tlfetility policies should be directed away from
supplementation of non-labor income, as it is olEgmow, and toward macro-stabilization efforts and
the reconciliation of the incompatibility of therear demands of the new market system with the
requirements of motherhood.
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1. Introduction

Over the past several decades, Russia has expatiendramatic fertility decline, with
the total fertility rate falling from well above eéhreplacement level in 1962 (2.42 children) to
significantly below the ‘safety zone’ in 2000 (IcBildren)! A large decrease in fertility took
place in the 1960’s when the total fertility ratTé-R) declined to almost 2.01, which is consistent
with vital statistics for most developed countrie®tz et al., 19973.The most recent decline in
the number of children born originated in the ed®@0’s when the TFR decreased from 1.89 in
1990 to 1.34 in 1995 and then to 1.20 in 2000. Bimtrends are shared by most transition
economies of Central and Eastern Europe, whichinduonly a ten-year period, lost their
position as the region with the highest fertiliter in Europe and became the one with the lowest
(see Sobotka, 2004).

This low fertility rate is of significant concerorf Russia, which has also witnessed an
unusually high death rate from preventable causeas, (alcoholism). If current fertility and
mortality trends persist, the Russian populatioprigected to fall below 100 million by 2053,
from its 2003 level of 143 million (World Bank 2009n addition to record population declines,
the low fertility rate will threaten to alter thgeadistribution of Russian society, which may lead
to additional consequences, such as a growing depexy ratio (Becker, 2006), falling overall
saving and investment rates (World Bank 2005), arrdduction in labor productivity and in
incentives to invest in human and physical cagitdlF 2004). In other words, the economic
growth demonstrated by the Russian economy inasiefive years will not be sustainable under
such low fertility rates.

The Russian government defines the current birte es one of its most critical
problems, which is reflected in recent policy measuAs of January®1. 2007, Russian women
receive monthly child allowances during the fir® fnonths of a child’s life: an amount
equivalent to 60 US dollars for the first child ad@i20 for the second child (compared to an
average monthly income of $300). In addition to thenthly child allowance, mothers of the
second child receive supplementary financial supjpothe amount of $10,220, which can only

! The total fertility rate (TFR) is the number ofldnen born to the average woman over her lifetiowenputed as a
sum of the current age-specific fertility rates.eTieplacement fertility rate is considered to bk ¢hildren per

average woman of reproductive age that allowsuthréplacement of the population. The total féestils perceived

to be in the ‘safety zone’ when it is above 1.3drken per woman. In the case of a fertility rateeding 1.5, the
total population size can be sustained with thp béappropriate migration policies.

% This fall in the number of births can be partiadlysociated with the development and spread ofamepitive

methods taking place in all developed countriesiggdhe same period.
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be used for improvements in housing conditions @nthle educational needs of their children.
This law introduces sizable financial incentives lf@aving children and imposes a substantial
financial cost on taxpayers. However, as Beckef§2(oints out, Russia is not alone in its
concerns over the declining and aging populatiod, ‘éhe Russian experiment will be carefully

watched by many of the almost 100 countries withltertility rates that are below, many of

them far below, replacement levels”.

Even though fertility issues have received mucérditbn in the economics literature, the
massive fertility reduction in the transition cot@s$ of Central and Eastern Europe has only now
become a subject of micro-economic analysis. Duthmgy 90’s, Russia, like most transition
economies, experienced many changes in the areaslumfation, labor markets, and public
services that coincided with the observed fertiiégluction. The number of college graduates
almost tripled from 1990 to 2006 with especiallgesi growth after 1995. The fertility literature
supplies some evidence in support of a direct daadationship between career achievement
aspirations and waiting time until the first birtg highly-skilled occupations are associated with
a longer duration and higher intensity of humanitedaccumulation both in school and on the
job (Moffitt, 1984; Gustafsson, 2001; and Rindfessal., 2007). Traditionally, education is also
expected to have a negative impact on completeditfethrough the substitution effect. Since
children are considered to be time-intensive goddsages are positively related to education,
then women with more advanced education will chdossubstitute toward market-purchased
goods and away from time-intensive goods. Howeifeadvanced education is rewarded by
substantially higher wages, the income effect mitjieoretically overpower the substitution
effect, causing higher education to have pronataftpacts.

The transition to the market system in Russia cedrthe entire wage distribution and
the variability of non-labor incomeWages are no longer paid according to a centdsfined
grid, but instead are allowed to be determined hyket forces (Klasen and Launov, 2006). Such
a wage formation process is more likely to proneaeeer-motivated behavior and greater labor
force attachment among women and, without the prowiof appropriate accommodations for
working mothers, can result in lower fertility ldse Women’s wages have a complicated
influence on fertility with its direction and magmide depending on the relative importance of

the income and substitution effects of women’s ie@s (Arroyo and Zhang, 1997). Also, the

% From 1992 to 2004, percentage of men reportingrirefrom work for state-owned organizations moeath
halved, falling to 30.9% in 2004, whereas percent@ignen employed in private and combined ownership
organizations more than doubled reaching 32.9% £Mtal., 2005). Also, average income paid in pelyeowned
firms surpassed income paid in state-owned on&996% and became 35% larger in 2004.
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negative effect of increased educational attainnagit labor force attachment on childbearing
can be reinforced by a decline in the quality amdilability of subsidized child care, which
makes school enrollment and, later, employmentdesspatible with a mother’s role (Rindfuss
et al., 2007).

Taking into account the above considerations, inegeé a comprehensive model of
female life-cycle behavior, which incorporates éoiflly the interdependence of annual
reproductive choices, educational, employment, arariage decisions as well as earnings
outcomes. The determinants of these fertility-edlabutcomes are modeled jointly, by applying
a discrete factor random effects method with cdsitfor individual- and community-level
heterogeneity. Conversely, the estimation of theny and number of births as an independent
decision making process would result in biased ammbnsistent results if some factors
influencing all or some of the above decisions amobserved or unaccounted for by a
researcher. For example, unobserved career-orieamtglnitions may be realized in greater
investment in human capital accumulation as welhgsostponement of both marriage and the
onset of motherhood, resulting in overestimationthe effect of education on the timing of
conception. In addition to addressing the endoggpeoblem by controlling for both observable
and unobservable factors, this joint estimatiomigork allows for the examination of not only
immediate direct effects of the fertility-alterindeterminants, but also their indirect impact
through contemporaneous marital, employment, anda@nal endogenous decisions and their
long term effects. This study is conducted usimg Russia Longitudinal Monitoring Survey
(1994-2006), which is especially valuable for amady fertility since it links detailed individual
income, educational, employment and marital infdromawith fertility histories, household, and
community characteristics.

Additionally, this analysis considers reproducthehavior in the context of the socio-
economic environment, which is captured by a tieres of regional socio-economic indicators
(e.g., inflation and unemployment rates, marriagd divorce rates). Overall, these indicators
demonstrate high volatility during the transitioaripd in Russia. In particular, the economic
environment of the 1990’s can be characterizediply imflation, reaching 220% with respect to
the previous year in 1994 and rising again in 188&n annual rate of 84%. Also, real wages
fluctuated significantly, experiencing a 32% fallrohg financial crisis years (1998-99) and then
more than doubling by 2004.



My findings indicate that the attainment of a cgledegree interferes with the maternal
role of women, resulting in delayed childbearingd dower overall fertility. However, the
increasing proportion of college graduates emplapetthe economy has a pronatalist effect on
both parity transitions. Also, the substitutioneetf of female earnings is estimated to be more
powerful than the income effect, and its effecstionger for the second birth. Moreover, higher
regional wages create better earnings opporturigiesomen, reinforcing the negative maternal
wage effect on the transition to motherhood. Irdtingly, simulations of a one time payment of
$10,220 (enacted in 2007) produce only a 5.6% aserén the number of first births and actually
reduces the number of second births, indicatingttiecurrent fertility policy of supplementing
non-earned income of mothers is not able to gemdha desired result. Overall, my findings
show that fertility-stimulating efforts should beratted toward improvement of macro-
stabilization policies and the reconciliation oétimcompatibility of the career demands of the

market system with the requirements of motherhood.

2. Background Literature

Even though fertility issues have received muchnaibn in the economic literature, the
massive fertility reduction in the transition coues$ of Central and Eastern Europe is only now
becoming a subject of microeconomic analysis. | vknof only two relatively recent
microeconomic studies, Chase (2003) and Klasen lamghov (2006), which go beyond
descriptive statistics in their analysis of thdiléy-related aspects of the transition processrir
a centrally planned to a market econchiyhase (2003) studies fertility decline in the Grec
Republic and Slovakia during the transition periatifsibuting the reduction in births to altered
economic policies and institutions with new oppoities, costs and constraints (e.g., a reduction
of child-care subsidies and allowances). Accordiogprobit estimates of the static fertility
demand model, Chase (2003) comes to the concltisadrwages and non- labor income are not
responsible for the sharp decline in fertility ob®el during the transition period, whereas age,
job uncertainty, and number of older children masignificant role.

Klasen and Luanov (2006) study fertility dynamiesidg the economic transition in the
Czech Republic. They analyze the effect of two geoaf variables: socioeconomic variables,

such as education, employment history, housing ostmi@ and place of residence; and belief

“On the other hand, implementing descriptive methd@d&harov and Ivanova (1996) and Vishnevsky (1996)
discuss recent demographic changes in Russiafisp#gj reproductive trends, concluding that teading cause of
the decline in fertility rates is the second derapdic transition and is not social and economitalvifity.
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variables, on the timing of the births and earlif &@m childbearing for the first two parities. To
model a birth process, Klasen and Luanov (2006)aus®re flexible continuous time multistate
hazard model, allowing for the dependence of thentj of each birth on the fertility history,
partially, by incorporating unobserved individuaktérogeneity. The analyzed sample is
restricted to women between the ages of 16 and 4 es@mpleted education, ignoring the
simultaneity and potential endogeneity of educaticand reproductive decisions. Klasen and
Luanov (2006) find a negative marginal effect ofieation on the first birth, which is estimated
to be larger for the transition period, and incregwith educational attainment. Their results
demonstrate a reduced ability or willingness foitmeos to combine education and the onset of a
career with childbearing. They also find a sigrfit negative effect of residing in a rented
apartment on the probability of having a seconddathiiring the transition period (about a 10%
decline). Because of the lack of income data, tihaas are unable to directly estimate the
income effect of either earned or non-labor incoAiso, their empirical model is constrained by
an assumption of time-invariability of individuabserved characteristics, arising from their
utilization of a cross-sectional data set.

The existing life-cycle literature attempts to eaiplthe dynamic aspects of reproductive
behavior, such as the timing and spacing of birthysanalyzing income effects, educational
choices, and relevant policy interventions. In ipatar, Heckman and Walker (1990) study the
effects of female wages and male income on conplisility, timing and spacing of births,
and childlessness, by estimating 148 specificatidrassreduced form duration model of the birth
process employing the 1981 Swedish Fertility SuRi@keir paper was motivated by the lack of
agreement in the empirical findings regarding thwartance of female earnings and male
income on the decision to have children, due tosttacity of data sources combining earnings
information and birth histories. Even in their grséd, wage information is not at the individual
level, but it is represented by age-specific averagrnings at the national level. According to
almost all specifications, they find a significaretgative effect of female wages and a significant
positive effect of men’s income on the first thpaity transition rates and the total number of
conceptions. The latter effect declines when miasitatus is included in the model. In response
to Heckman and Walker (1990), Tasiran (1995) atsengts to estimate the impact of female

and male wages using the same survey, but with r@ mocurate approximation for earnings

® Earnings information used in Heckman and Walk&9() study is not individual-level data, but agesfic

national average income. The 1981 Swedish Fer@liilyvey did not record education information, seytdo not
control for education attainment. Hence, the egtchavage effects in this study can be picking upeseducation
effects as well.
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data. The wage and income effects flip signs acdifésrent parities and appear to be weaker
than in Heckman and Walker (1990). Hence, Tasirdmdings are not supportive of those
obtained by Heckman and Walker (1990), which leawesn for further analysis.

Rindfuss et al. (2007 and 2008) add to the liteeaty analyzing the effect of the
availability of high quality and affordable child@ as well as female educational attainment on
the timing of the first birth (2007) and subsequeirths up to the fifth parity (2008) in Norw4y.
The authors hypothesize that institutional chanfeg., greater availability of child-care
facilities) took place to accommodate the increasinmber of working mothers and, in turn,
these changes resulted in even higher fertility Ehdr force participation rates. As expected,
the improvement in the availability and accesdipitf high quality child care has a strong
pronatalist effect on women of all ages and, indase of Norway, can bring the total fertility
rate up to the replacement leVélhey also find that women’s school enrollment addcational
attainment have significant negative effects onttheng of the first birth, the magnitude of
which declines with age. The lack of information wark history, earnings, and marital status
necessitates the estimation of a reduced formlifigrimodel. Therefore, the findings on
education capture the total effect of a woman’scatlan rather than its effect through different
channels such as labor force participation, wagred marital outcomes.

Angeles, Guilkey, and Mroz (1998 and 2005a,b) stthly effectiveness of family
planning programs in the reduction of high fegilitates in a number of countries. In these
papers, along with the policy variables, they eatanthe effect of female education on
reproductive choices. In contrast to previous eirglirfindings, which treated education as an
exogenous outcome, Angeles, Guilkey, and Mroz (aDpQ&resent convincing evidence in
support of a positive relationship between eduoa#ind fertility outcomes, by estimating the
parameters for woman'’s education, age at first iaget and fertility equations jointf/They
also demonstrate that not controlling for unobsgrheterogeneity and the endogeneity of
education will result in significantly biased caoeiént estimates for policy variables by

underestimating the influence of family planningodt and overestimating the effect of

® In their empirical approach, they incorporatelbirtterval dependence for all coefficients of teetility equation
and model individual heterogeneity parametricalyng the Heckman-Singer procedure with correlabietween
different birth parities (see Heckman and Sing884).

’ According to Rindfuss et al. (2008) simulatiorigiild-care availability is increased from 0% (BI@vel) to 60%
(1991 or target level) for the entire reproductifetime of all cohorts, total fertility goes up 7 children per
woman on average.

8 The importance of endogenizing educational attaimnis reinforced by Angeles, Guilkey, and Mroz98%nd
2005b) estimation of a negative relationship betwagditional education and fertility when schooliedgreated as
an exogenous outcome.
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improvement of maternal education as an overpowesaiution for a wide range of developing
countries problems (e.g., high fertility rates, pa®alth and schooling outcomes). Angeles,
Guilkey, and Mroz (1998 and 2005a,b) do not confoollabor market outcomes of women;
therefore, their education estimates are partafyturing the wage and employment effects.

Overall, the existing studies on the countriesramsition provide some background on
the importance of different factors related to deeline in total fertility rates. However, further
research with an application of rich longitudinahtal such as the Russia Longitudinal
Monitoring Survey will allow for greater flexibiljtin the empirical formulation of the life-cycle
fertility model and, therefore, for more accuratsnclusions. My contribution to the fertility
literature is the estimation of a more comprehansmdel of female life-cycle behavior, which
accounts explicitly for the interdependence of atnteproductive choices; educational,
employment, and marriage decisions as well as mggnobutcomes and controls for the
individual- and community-level heterogeneity. Moxg these fertility-related outcomes jointly
also allows for a correction for the potential egeloeity of education, employment, and
marriage choices in the conception equation arisimigp the existence of unobserved individual
or community characteristics shaping all fertiliglated choices (e.g. family values or career-
oriented ambitions). Additionally, incorporation afetailed controls for socio-economic
circumstances, such as regional inflation, unempkyt, average earnings and production
indicators, as opposed to yearly and regional desmadds an additional dimension to the
analysis by showing the effect of the environmemtfertility outcomes directly and through
other life-altering choices.

3. Theoretical Motivation

To inform the specification of the empirical eqoas presented in the next section and to
establish pathways through which fertility-relatdtices interact within a dynamic framework,
| provide a theoretical model with explicit incorption of the timing aspects of a woman’s
decision making process. My model is a life-cycigeipretation of the standard neoclassical
model of consumer demand for reproductive decisiosoduced by Becker (1960) that
considers fertility outcomes as parental demanda fifetime number of children. The theoretical
model describes the timing and interdependencheofriother’'s educational, labor, and marital
choices and their impact on contemporaneous andefdiertility outcomes. Women are followed

from age 14, when they are about to graduate frandatory middle school and are starting to
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plan their future careers, including pursuit of éiddal education. At the same age, a woman is
assumed to enter her fecundity period, and heranife-cycle choices are traced throughout
her primary fertility years. In this model, pursoit an additional year of schooling positively
influences the future wages of the woman, but caespfr time with working and non-market
activities, including motherhood, via the time dvamt’ The labor market outcome at both the
intensive and extensive margins affects income labvai for adult- and child-related
consumption through the budget constraint and enftes the woman’s future earnings through
accumulation of experience and job tenure. Henoth the acquisition of additional education
and greater labor market attachment improve theardutvage that, in turn, increases the
opportunity cost of all alternative time allocatsosuch as childrearing and leisure. On the other
hand, higher wages will secure more financial reses for the same activities. Changes in
marital status impact the woman’s choices through pathways: the budget constraint and
contemporaneous utility. The decision to have ddcdhiings additional utility as soon as that
child is born. However, childrearing requires sfg@ant time and financial contributions, by
increasing demand for leisure time and for marketipased goods.

The woman derives utility from consumption of margerchased goods and services
(C,) (e.g., formal child care) and from her leisure mwn-market activities L§) (e.g.,
childrearing). The woman derives additional utilfisom her marital statusM;) and her
husband’s characteristics if she is married at tifleThe mother also obtains utility from her

children (N, ) and additional utility from a newbormy(_, ). The individual per-period utility also

depends on a time-varying schooling- and employrspatific taste shifter ), on an
unobserved time-invariant preference parametér), (reflecting individual family size

preferences, career-related ambitions and permd@eamdity, and on a set of exogenous socio-
demographic characteristics;{D
U, =U(C, L, M, N0y, 4, 6,Dy),
Women are assumed to derive increasing marginatyuéit a decreasing rate from
consumption and children. Also, the partial derivativetrd utility function with respect to

leisure increases with the total number of children and thi¢ presence of a newborn:

° Since tuition cost is zero in most public edugaioinstitutions in Russia, the only education-tesiacost
considered in this paper is the time cost.

9 Her husband’s characteristics are assumed todzearus since her marital status is modeled astaoroe as
opposed to a choice.
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These properties of the utility function indicateutlity 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 the marginal utilityafsumption of market-purchased goods and
services.

Every period, a woman decides whether to hawnarn in the next period or not. This
discrete conception choice variable is denoted;land takes on value 1 if the woman decides at
timet to have a newborn at tinte+ 1 or 0 otherwise. Women are assumed to have onhnptha
conceptions, and they control their fertility petfg and costlessl}*

In making her optimal fertility, time allocatiomnd consumption decisions, a woman
faces time and budget constraints. She dividesoha&lravailable timei) between leisurel, ),
work (H, ), and school T** s, ):

T=L, +H, +T**s,,
where T°®is time needed for acquiring an additional yeaeddication ands, indicates whether

the woman is currently a studerg, (=1) or not (s, =0). Time devoted to child upbringing is

accounted for in time spent in child-related norrkaet activities (), the value of which

increases with the total number of children andpressence of a newborn in the family through
the contemporaneous utility function. Overall, imgyvchildren, especially those under one year
old, leaves less time for work and school and, wneg disutility from work and school
increases with every child.

In addition, the total expenditure on annual acard child-related consumption is
financed from the woman'’s earned and non-earnezhmecoof the same year, and depends on the

realization of the income shock. The woman’s lalbmome is an increasing function of her

acquired education %), accumulated job tenurer,(), and work hours ,): W(S;, 7 )H, ;.

Non-earned income), (M,,s,,N,), depends on the woman’s marital stati¥)(through

" The estimation technique, employed in this paglas for sterility.
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husband’s income, educational statiss) (through stipend reception, and number of children
through the governmental child allowandg, (). In addition to being determined by individual

employment and educational decisions over theirfifetand current marital and educational

states as well as fertility history, total incorsesubject to a stochastic shagk, which captures

uncertainty about real income associated withréuesttion period and is present even in the case
of unemployment. The value of the income shockobes known to the woman after she
makes her employment and schooling decisions ansha@slearns more about her economic
environment (e.g., inflation, her and her familymieers’ payment structure, etc.). The following
per-period budget constraint assumes that capdetets are perfectly imperfect — no lending or
borrowing is permitted:

WS, 7 )H, +1,(M,,s,)+&, =C,.

According to the budget constraint, mothers incarametary cost associated with raising
children through an increase in the consumptiorthef child-related component of market-
purchased goods. Such an increase is driven hyoiéve dependence of the mother’s utility on
the amount of purchased goods consumed when ahilahe present in the family. Overall,
having children potentially reduces the mother'stemporaneous earned income through the
time constraint, by decreasing available time farky and the magnitude of the respective
earnings loss is determined by her current wageaduition to the immediate effect of high
demand for mother’s time, childrearing reduces anaw's earned income for the coming years
by possibly suppressing educational attainment labdr market attachment (e.g., lowering
current work hours and employment due to takinge caifr children). These considerations
describe the opportunity cost of motherhood in teainlost earnings and direct costs.

Marital status influences available funds for drelaring and consumption through the
budget constraint by supplementing non-earned iecoamd thus enters the woman’s
contemporaneous utility functih In every period the woman faces a probabilitybefng
married in this period, and it is formulated by thkowing function:

Pr(M, = = f (N, n, 1, S, W;,8;D;) -

it?

12 1n the fertility literature, marriage is traditially viewed as being mainly driven by a decisiorier parenthood
(Becker, 1973, 1974, and 1981). Transition to ph@rd within marriage is facilitated by pooling tfirancial
resources of the spouses. Moreover, male and fefinalecial contribution capacity for childrearingmodeled as a
main criterion for matching by Weiss and Willis 88), Willis (1995), and Lam (1988).
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whereM;; is an indicator of marital status, and it takesaovalue of 1 if the woman is married
and 0 otherwise. Hence, marital status is modetedraoutcome, as opposed to a choice, to
avoid the complexity of modeling joint marriage #mns with introduction of a husband as
separate utility-maximizing agent. The probabiliybeing married at timéis expected to be

higher if the woman has childremN() or a newborn fromr ,_,) from the current marriage, and
if she possesses unobserved preferences for familychildren @ ). Marital status also depends
on educational attainmeng(), earnings opportunities of the womaw,() and her community
socio-demographic characteristid3,() (e.g., the ratio of men to womén

The timeline of the woman'’s choices is summariasdollows. At the beginning of each
period, the woman learns her marital statdg) @long with her husband’s characteristics if she
is married and the realization of the time-varytagte shifters summarized in a vectqu,"*.
Hence, the information known to the woman at thgireng of periodt can be summarized in

the following vector:

Zit = (Hi,t—l7 Nit 7ni,t—l7 Mit 7St ! S,t—l’rit ! \Nit 7Iit 76i ' /Ji?’s; Dit)'

Given her knowledge, she decides how to allocatetihee optimally between workingH(),
schooling &), and leisurel(y). Then, the woman observes the value of the enanshock,e, ,
and makes her optimal fertility choice;). The objective of these individual life-cycle @gons

is to maximize the expected present value of dismal life-time utility, subject to time
allocation and budget constraints. After substiitior these constraints in the utility function,

the present value of lifetime utility associatedthwithe fertility alternativen; {0, 1},
conditional on realization of income shock, }, and given particular employmenH( ) and
schooling §:) choices in the current periods given by:

VI (Zi Hio s &) :U{W(St’ T Hi + 1 (My, s, Ny ) + &

T_Hit _TS*St’Nit’ni,t—l!Mit!:uit’Hi!Dit} !

1
+BE, D PM, 1IN 0.0, S0 Wi ,6.D,14) G (Z10)

M; ;=0

whereG(Z, ,,) is the total life-time expected utility at tim@ndp is a discount factor.

Baccording to Willis (1995) and Lam (1988), the diuium marriage outcomes depend on the numerical
proportion of women to men.
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Solving this expected utility maximization problemer the years of fecundity will yield

a period-specific demand function for conceptiopadunction o, H. , ands; and a demand

it

function for education as well as a labor supphction expressed in terms 4f.

4. Empirical Model

As was discussed in the theoretical model, fertidiecisions are closely interconnected
with other major life-changing choices such as atlon, employment, and marriage. Estimation
of the determinants of the fertility outcomes asiralependent decision making process will
result in biased and inconsistent results if soawoirs influencing all or some of the above
decisions are unobserved or unaccounted by a césar-or example, unobserved career-
oriented ambitions may be realized in greater itnaeat in human capital through acquisition of
an advanced academic degree as well as in postgohesh both marriage and the onset of
motherhood. Therefore, estimation techniques (kapgit, Probit, Ordinary Least Squares) that
ignore the endogeneity of education overestimate rthgative effect of education, by not
isolating unmeasured individual characteristicsmfradhe effect of an advanced degree
obtainment. Alternatively, if the woman’s familyiented values are most likely to be realized in
an early transition to motherhood, early and loaggthg marriage, low labor-market attachment,
and minimal investment in human capital then thsitpe effect of marriage and the negative
impacts of education and employment on the prolalof conception will be overestimated.
In my preferred estimation method, | simultaneousstimate the determinants of fertility,
maternal education, employment, work hours, andtataoutcomes, by applying a maximum
likelihood random effects method, with explicit nedidg of individual- and community-level
heterogeneity. Another approach used in the liieeato control for heterogeneity in panel-data
studies is to treat an unobserved factor as awnithdil fixed effect. There are several drawbacks
associated with this method. First, it requirekeast two observations for each individual and, in
the case of a nonlinear model, it needs an evegeilarumber of observations for each individual
in order to produce consistent results (Angele€98)9The fixed effects model results in a
significant loss in degrees of freedom due to the&oduction of additional parameters,
substantially exceeding those required for estmmatif the discrete random effects model. The
fixed effects approach also reduces the variabdftgxplanatory variables by employing only
over-time changes to identify a particular effewhich might yield imprecise estimates for
variables demonstrating little time variation swahacquired education and marital status. For
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similar reasons, the fixed effects method amplifiesasurement error problems. On the other
hand, in addition to addressing the endogeneitiglpro arising from the dependence of the life-
cycle individual choices on the unobserved permbpesference parameter, the joint estimation
framework (or discrete random effects model) alladtws examination of not only the direct
contemporaneous impact of all modeled choices athdypvariables on fertility outcomes, but
also their indirect effect through the various patiis described in the theoretical model.

The description of the empirical specification ¢mlis the timeline of per-period choices
as it is outlined in the theoretical model. Befdedining my equation of primary interest — the
fertility equation- | present the marital outcomm& dhen joint schooling, employment and hours

of work decisions. All empirical equatioes where e=K, M, S, L, and KBhare a similar error

structure, where unobserved determinants are demsedpinto permanent individual®, and

community,w®, components and an idiosyncratic tewpi, The individual heterogeneity term is

intended to capture individual-specific tastesfamily and children, career ambitions, and the
degree of fecundity. The community heterogeneitsap@ter embodies local beliefs regarding
family size and local values defining the sociatycepted role of a woman in the community.

Unobserved personal and community factors are asgtoncorrelate across equations.

4.1. Marriage Equation

Following the theoretical model, the marital statu®very yeai from the age of 14 is
modeled by a discrete time annual renewal hazadkhas a function of the one period lagged
choice variabled?

| PrM; =D A", "
n
Pr(M; =0)| A", &

— M M M, M M M
_Dijta +Zi,j,t—1/8 +Pjty +AN +w".

The dependent variable! , takes the value 1 if a womarfrom communityj is married

ijt
at timet, and O otherwise. The lagged variables reflect dbpendence of the probability

distribution of marital status in every peribdn the history of variables known at the beginning
of time t including previous decisions. All modeled choices made after learning the current

period’s marital status. The annual hazard of bemgried is influenced by exogenous

1 The logistic form of the marital equation spedifion relies on an assumption that the seriallysmetated error
term, ;. follows the Extreme Value distribution.
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individual and household variable®). , such as the woman’s age, ethnicity and dwelling

ijt 1
ownership, and previous endogenous outconzes, ,, such as the number of children ever

born, her fertility decision in the previous periodast year school enrollment, highest

educational degree obtained, and current potentede. Marital status also depends on

community and regional time-varying characteristiéﬁ", including ratios of marriages and

divorces to adult population, female to male ratitg. Termsl" and «" are individual and

community characteristics unobserved by researchwat are most likely correlated with
personal outcomes included in the equation.

Since labor earnings are not available for unemgdoyomen, potential wages are
predicted for all women to capture the shadow grktheir time. They are predicted based on
computed parameters of the offered wage estimatiedy) with labor force participation and
education equations. The education equation isudecd as part of the maximum likelihood
estimation to control for endogeneity of educatiothe wage equation, whereas the labor force
participation equation corrects for sample selecb@as since wages are observed only for the
working population of womefT. Following the theoretical model, the log wage fimtis given

by

.16

Inw.

ijt = ao + 0'18

2 w, W w W w
y T AT T AT +Pjty + A" +w /i

In addition to providing estimates of the effectdlee key variables on fertility through
their impact on marriage outcome, the marriage gguaontrols for the endogeneity of marital

status and non-earned income in the other equations

> A substantial number of working women do not ré@ory earnings. This number is the highest duriregfirst
three rounds reaching 35% in 1998, which to thgelategree can be attributed to the type of earnirfigemation
recorded in those years — money wages paid iragte80 days. After 1998, when a more complete meaguwvork
compensation becomes available, only 7-8% of wgrkinmen do not report their earnings. To accounirfissing
wage information in the estimation of potential wag! subdivide the sample of women in three catego
unemployed, employed with reported wages, and epaglovith missing wages. Therefore, the employment
equation is specified not as a simple logit, b asultinomial logit.

18 According to the labor-supply theory, a personosies employment over unemployment if her resemvatiage

is below the offered wage (or market wage), whieereservation wage represents earnings at whislpdnson is
indifferent between being employed and unemploykdlividual- and household-level variables summagzhe
cost of employment and alternative income sourceg.,( marital status, non-earned income, husband’'s
characteristics, number of children, dwelling ovaidp, etc.) define the reservation wage and, thezefthe
employment decision. On the other hand, offeredesage determined by a person’s productive skiiksiefore,
individual characteristics capturing cost of emph@nt and alternative income sources are excluded fne wage
equation.
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4.2. Education, Employment, and Hours of Work Eunest

In this section, | specify joint schoolin@)( employment I{) and hours of workH)
decisions. These joint decisions are influencea Isgt of individual and household exogenous

)17

covariates D, )™, a vector of endogenous state variablgg ), and time-varying community

ijt
and regional characteristic@ji, Pth and Pth, respectively). PjtS and Pth contain the same set

of characteristics including information capturadrectorP,” .

As it is described in the theoretical model, at &gehe woman completes her mandatory
schooling and starts planning her future careethvigman capital accumulation. For women of
age 14 and above, the education decision of whetheot to pursue additional schooling in the
current year is described by the following logidtian:

n Pr(s, =D|4°% &°
Pr(s; =0)|4°,a°

= Dijtas +Zijt/85 + Pjtsys +A° +ws.
The schooling decision is influenced by such endoge covariates4;, ) as the total number of

children born to the woman and the presence ofvebae in the family, the woman'’s total

educational attainment, the woman'’s marital stand, her non-earned income.
The log odds of the woman being employdd { >0) relative to being unemployed

(H i =0) at every year (age)during the surveyed years is specified as follows:

In{Pr(Hm >0)| A", ot

=D.a"+Z B +P-yt + A+t
Pr(Hijt:O)ML,wL} ! W Ry

Endogenous covariates included4r are the number of children ever born and the wosnan

fertility decision in the previous period, highestucation acquired, her marital status, and non-
earned income. The employment equation is includembrrect for sample selection bias in the
hours of work equation, which is estimated only loe working sub-sample of women. The
source of this bias stems from the potential diercg between the working sub-sample of
women and their counterparts with respect to unwkse characteristics, such as family
preferences or motivation. The employment equatisa addresses the potential endogeneity of

employment status in the fertility and marriage &pns.

' Individual and household exogenous covariates|ayescross equations with husbands’ characterisigisg
excluded from the educational equation since orgynall proportion of married women is observed eoshll in
school.
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Work supply intensity is measured by weekly hourd mrmulated by:

H, =D a" +Z.J.tﬁH +PinyH + A" + +/7i}j.

ijt i
N is a serially-uncorrelated error term followingnarmal distribution with mean O and

variancec,. The employment intensity decision depends on dileviing personal outcomes

(Z;;)number of children in the household, the previgesiod reproductive decision, the

woman’s completed education, her potential wage;eerned income, and the woman’s marital

status. The vectoIE’jtH shares the set of regional and community parasetéh Pth from the

employment equation, excluding employment agendicator, divorce and marriage rates, and

male to female ratio.

4.3. Fertility Equations

Having allocated her time and money for the curpartod, the woman decides whether

or not to have a child in the next period. Durihg twvoman’s primary fecundity years between

14 and 35, the timing of conception leading to finst and second live births is specified
separately by a discrete time hazard model:

Pring =1IN;, =k-1A ')

Pr(ng =O0IN; =k-1LA, &)

=s ¢ +H, @ +Dijtali\l +Zijt/8kN +Pj':\lyli\l +/1|’:l +(’-%<N

k=1, 2
The dependent variabley takes on a value of 1 if a womanfrom communityj
conceives &" child at time (age) or 0, otherwise. The conception probability atrgygeriod is

defined by observed individual characteristid3, (and Z; , respectively), and time-varying

ijt ?
community observablesR'). The set ofP; covariates overlaps with the vect®$, P, Py
and Pth. However, some regional and community parametax® fonly an indirect effect on

fertility behavior through other endogenous choicésnong these variables are regional
marriage and divorce rates, unemployment ratesdftierent educational groups, and the
presence of an unemployment agency in the popuolagmter. The effects of all personal- and

community-level characteristics are allowed to vavith parity. Also, the probability of

conceiving a child is influenced throughout fetyiliyears by permanent personal() and

community (') factors which are unobserved by the researcher.
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The decision to give birth in the next period ifluanced by all endogenous outcomes

associated with the current period, (H;; ), including employment status, hours of work and

ijt
tenure, and historiesZ(; ) such as school enrollment status and acquiredatidn, potential

wage, marital status, and non-earned income. Thecsoof the endogeneity of the above
variables is in the role of unobserved personatattaristics 4, ) in shaping all of the woman’s

fertility-related outcomes. Because of the corietabetween these variables and the permanent
preference parameter, estimation of the fertilipaion independently will yield biased and
inconsistent results. For these reasons, all destichoices are estimated jointly and unobserved
personal and community factors are assumed to lat@racross equations. In order to avoid
making assumptions regarding the actual distributdd the unobserved factors such as an
assumption of normality, the error term distribnscare approximated using a semi-parametric
discrete factor method (Heckman and Singer, 199 zMaind Guilkey, 1995 and Mroz, 1999).
The likelihood function specification can be foundhe Appendix.

For years prior to the Russia Longitudinal MonigriSurvey coverage or before reaching
18 years old, information on some variables isregbverable. Fertility, education, and marital
equations will be modeled on a modified set of omeles for those yeatd Also, for the years
before the woman’s participation in the survey timeing of first and second conceptions is
specified in a single equation and estimated oargel sample including all women in their
primary fecundity years regardless of their festilistory upon entering the study. The purpose
of this specification is to avoid sample selectlmas associated with the sample definition
dependence on the previous reproductive choicee sire analyzed sample is limited to women
entering the survey with less than two children.

5. Data

The empirical model is estimated using the Russagitudinal Monitoring Survey
(RLMS), which is a nationally representative londinal survey collected sixteen times since
1992'° The RLMS is designed to study the impact of reforom the wellbeing of households

and individuals. The RLMS is a household-basedesyrwhich covers a substantial number of

8 For the years before participation in the RLMS; thependent variable in the marriage equationvisleti into
three categories: married, not married, and missiagtal status. Such a definition of marital staisl determined
by failure to recover marital status for these yedd71 women have missing marital informationdoteast one
period.

¥ The Russia Longitudinal Monitoring Survey has besganized and coordinated by Dr. Barry M. PopKellow
of the Carolina Population Center at the Universitilorth Carolina at Chapel Hill.
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households including all individuals within the saied household® This longitudinal data set
is especially valuable for studying fertility sinitdinks detailed individual income, educational,
employment and marital information with fertilityistories, household, and community
characteristics. Data have been collected in twases on entirely different samples. This paper
analyzes data collected in Phase I, covering Rovnd994) to Round XIV (2005/06), and
includes 3,750 to 4,715 households with 8,342-1D &dults’* This survey employs a multi-
stage clustering design, which enables one to caphe great ethnic heterogeneity of the
Russian population and the substantial socio-ecandiversity of the country’s vast territory.
After excluding some remote areas, 1,850 regionsrey 95.6% of the population resides,

participate in the sampling procedure.

5.1. Sample Construction

The sample for this study is restricted to wometwben the ages of 18 and 35 in 1994-
2005. Since the primary focus of the analysis ighantiming of the first two conceptions, the
sample of women is additionally limited to yearslité before they have their second child. 45
women have unrecoverable missing information on esdmy variables and, therefore, are
dropped from the study. 4006 women aged 18-35 wiih or fewer children participated in at
least one out of ten rounds of the survey, resylim 13,340 woman-year observations (see
Table 5.1). Also, 1,825 individuals who have natipgated in at least three consecutive rounds
or in the last one are right censoféd.Missing information for non-response rounds ithes
recovered based on information provided in therledends or imputed, employing techniques
discussed later in this section. Women leaving #tigly for reasons related to the fertility
choices, which are not controlled for in the engaitimodel, might bias estimation results. The
attrition bias due to the right-censored observatis addressed in the empirical estimation by

inclusion of the attrition equation, modeling thecdsion to exit the RLMS.

% Original dwellings are visited every round withrél attempts to interview all adult-members, eviethe
household had refused to participate during previmunds, or if it is known that the household nubte a new
dwelling. Also, if the originally selected houseth@r some members of it change their address,atrejollowed to
a new dwelling.

! The choice of Phase Il is dictated by its longmetspan, improved quality of sampling proceduré aglusion
of the community questionnaire.

22 |f individuals do not respond to either the laseq246 women) or last two (477 women) rounds efghrvey,
they are included in the right censored category.d 4006 individuals in the sample, 309 womenehal/least one
single non-response, and 81 have missed two catngecounds of the survey at least once.
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Table 5.1 Summary Composition

Variables Mean
No. of individuals: 4006
Woman-year observations: 13345
-at risk with ' conception 6407
-at risk with 2° conception 6947
No. of first conceptions 596
No. of second conceptions 327

5.2. Variable Description

The RLMS contains detailed information on the tighof every individual’s birth in the
sampled households, including children. Linking hess with their children within the
household allows the construction of conceptiortoniss for each woman since age 14. The
dependent variable in the fertility equation indésawhether a conception leading to a live birth
took place in a given year. The conception everassociated with a particular survey year if the
respective birth occurred not earlier than one imafter the interview date and not later than a
month after the next interview. Since the time rivéd between two consecutive interviews
ranges from 9 to 15 month%this rule results in the conception date fallingttie interval 8
months before the interview or 7 months after theerview. In addition to retrospective
questions, the RLMS poses questions to capturegeisasince the last interview. Therefore, it is
critical in the definition of the conception evettt separate the child’s birth date and the
conception round. By doing so, individual and famiharacteristics, recorded in the interview,
embody the environment in which the decision toehawchild was made rather than reflecting
adjustments on the part of the woman and her faasbociated with the recent or upcoming
birth of the child. On the other hand, the intevwigate of the conception round is restricted to be
relevant to the corresponding conception decisfansummarized in Table 5.1, during years of
participation in the survey, a total of 6407 wonyaar observations belong to a group at risk of
pregnancy at age 18-35 with their first child, &8#7 with their second child. A total of 596
conception events leading to the first-child bippened during surveyed years and 45% fewer

conceptions of the second child (327 conceptionsyimed.

ZThe interval between interviews reached 54 morthsoind VII and VIII.
20



The key individual-level explanatory variables hetanalysis are age, marital status,
education, employment, and labor and non-labornreoThe construction of these variables,
including imputation rules for non-response yeaid a detailed description of the backdating of
marital and educational variables to age 14, aeseqmted in Appendix B. The structure of the
survey allows for identification of spouses withthe household and linking husbands’
characteristics to their wives. Hence, age, empéniand education characteristics of the
husbands are also included in the analysis, emudoythe same guidelines to define
corresponding explanatory variables.

Among household-level characteristics includedhm @analysis are the number of retired
adults residing in the dwelling, family ownershiptieir dwelling and some appliances, as well
as their access to public utilities (e.g., centrahting or water supply). These family-related
factors are intended to capture availability obmfal 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 preads literature on fertility in transition economies
Table 5.2 summarizes descriptive statistics for diseussed variables for all women in the
sample and offers a comparison between them argd tvomen who decide to conceive their
first child and second child.

Regional time-series data on 32 subdivisionsectdd by the Federal State Statistics
Service (Goskomstat), are merged with the RLMS, leynpg regional identifiers. The full list of
variables along with their definitions is presentedAppendix B, Table B5.3. These regional
indicators capture the socio-economic circumstan@esuding the impacts of government
policies) in which women make their reproductiveeid®ns. These socio-economic indicators
demonstrate high volatility across studied yearsaddition to the substantial heterogeneity of
the country’s vast territory, the socio-economiarpes do not manifest themselves to the same
degree in all regions, so there is an additionalatian in those indicators across different
regions. In particular, the 1998 financial cridid not bring the same impact to all corners of
Russia: inflation in 1998 relative to the previoysar ranged between 60.4% and 106%.
Average earnings dropped only 5% in some regionsplimmeted by 20% in others, and real
GDP experienced growth of up to 6.4% in some assds declined by 17% in others. Such
substantial differentiation in regional indicatdrsth across years and regions provides needed
variation in the socio-economic environment toraate the effects of the regional factors on

fertility behavior more accurately and allows fanslation of a wide spectrum of circumstances.
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Table 5.2: Descriptive Statistics

All women 1st conception 2nd conception

Variables Mean  Std.Dev. Mean Std. Dev. MeaBtd. Dev.
Age 18-20 0.21 (0.41) 0.33 (0.47) 0.07 (0.26)
Age 21-25 0.36 (0.48) 0.47 (0.50) 0.33 (0.47)
Age 26-30 0.25 (0.44) 0.16 (0.37) 041 (0.49)
Age 31-35 0.18 (0.38) 0.04 (0.18) 0.19 (0.39)
Married 0.59 (0.49) 0.77 (0.42) 0.91 (0.28)
1st child < 3 years 0.16 (0.37) 0.00 (0.00) 0.23 AZD
1st child 3 - 8 years old 0.21 (0.41) 0.00 (0.00) .530 (0.50)
Student 0.18 (0.38) 0.19 (0.40) 0.05 (0.22)
High school 0.32 (0.47) 0.35 (0.48) 0.34 (0.47)
Technical/medical school 0.32 0.47) 0.32 (0.47) 330. 0.47)
Some college 0.11 (0.32) 0.09 (0.28) 0.05 (0.212)
College degree 0.20 (0.40) 0.21 (0.40) 0.22 (0.41)
Employed 0.59 (0.49) 0.62 (0.49) 0.67 (0.47)
Hours of work 44.03 (15.82) 4395 (1552) 43.29 146
Earnings 2.04 (2.04) 1.94 (1.85) 1.79 (1.49)
Tenure 2.03 (3.23) 151 (2.23) 2.69 (3.39)
Slavic 0.88 (0.33) 0.88 (0.32) 0.84 (0.37)
European (excl.slavic) 0.01 (0.09) 0.01 (0.07) 0.01 (0.11)
Non-earned income 0.92 (1.69) 0.98 (1.93) 0.74 8)0.9
Own dwelling 0.84 (0.37) 0.83 (0.38) 0.81 (0.39)
Retired adults present 0.23 (0.42) 0.22 (0.41) 0.21 (0.41)
Index of assets 7.03 (2.11) 6.87 (2.12) 6.36 (2.32)
Husband's characteristics:
Age 28.94 (5.60) 25.40 (4.33) 29.36 (5.12)
High school diploma 0.20 (0.40) 0.18 (0.39) 0.18 39
Technical/medical school 0.47 (0.50) 0.47 (0.50) 480. (0.50)
Some college 0.06 (0.24) 0.08 (0.28) 0.04 (0.20)
College degree 0.21 (0.41) 0.19 (0.39) 0.23 (0.42)
Work hours 36.36 (24.52) 33.81 (24.88) 33.19 (2B.55
Employed 0.76 (0.43) 0.72 (0.45) 0.72 (0.45)
Community characteristics:
Urban 0.73 (0.44) 0.71 (0.45) 0.61 (0.49)
Settlement of urban type 0.06 (0.23) 0.05 (0.22) 050. (0.23)
Rural 0.21 (0.41) 0.24 (0.43) 0.33 (0.47)
Public nursery 0.65 (0.48) 0.65 (0.48) 0.57 (0.50)
Public preschool 0.86 (0.35) 0.87 (0.34) 0.85 ».36
Middle school 0.53 (0.50) 0.54 (0.50) 0.50 (0.50)
High school 0.37 (0.48) 0.36 (0.48) 0.30 (0.46)
Library 0.88 (0.32) 0.90 (0.30) 0.91 (0.29)
Employment agency 0.74 (0.44) 0.75 (0.44) 0.69 6.4
Sample size 13,345 595 329
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6. Results

This section presents and evaluates the estimatédseonine-equation system modeled

jointly with controls for community and individuaieterogeneity. The distributions of the

unobserved individual- and community-level factare estimated jointly with the rest of the

model's parameters by using the flexible semi-pa&tain discrete factor method. Their

underlying distribution is approximated using deter distributions with four points of support

for community heterogeneity and nine points for iwdlial heterogeneity that add 121

parameters and improve the log-likelihood functi@tue by 15,612 (see Table 6.1). For such an

increase in the log-likelihood value, the LikelilbRatio test yields P-value of approaching

zero, indicating strong significance of the hetergjty parameters. The estimated probabilities

of each point of support and respective heterotyeneefficients are presented in Table 6.1.

Table 6.1: Estimation Summary Value of the Loglikelihood Function Number of Paegters
Heterogeneity corrected model -84205.60 599
Simple Logit model -92011.67 478
Gain from heterogeneity correction 15612.14 121
Estimated heterogeneity distributions

Weights Unobserved heterogeneity effects

1st 2nd

Community Conception Conception Marriage Schooling Employment Work Hours
Pointl 0.25 0.00 0.00 0.00 0.00 0.00 0.00
Point2 0.9 020 (0.20) 0.07 (0.24) -0.02 (0.17).390 (0.22) 0.19 (0.14) 451 (0.77)
Point3 043 -028 (0.14) -0.37 (0.17) 045 (0.120.47 (0.13) -059 (0.08) 0.17 (0.46)
Point4 012 -0.84 (0.29) -0.03 (0.27) 156 (0.21)1.04 (0.28) 0.93 (0.18) -6.19 (0.93)
Individual
Pointl1 0.11 0.00 0.00 0.00 0.00 0.00 0.00
Point2 016 0.25 (0.27) 031 (0.34) -363 (0.19R.36 (0.21) 356 (0.19) 0.97 (1.36)
Point3 0.12 -0.15 (0.27) 054 (0.29) -2.02 (0.210.51 (0.25) 228 (0.18) -0.41 (1.43)
Point4 013 -169 (031) -0.63 (0.38) 3.28 (0.36)0.89 (0.27) 196 (0.21) 0.62 (1.51)
Point5 0.04 -0.21 (0.36) -052 (045) -0.64 (0.21)31.85 (0.26) 3.64 (0.22) 39.57 (1.49)
Point6 0.13 -0.75 (0.26) -0.44 (0.27) 1.71 (0.230.06 (0.24) 3.05 (0.15) 152 (1.43)
Point7 0.3 -1.24 (0.29) -0.10 (0.31) 1.09 (0.21%.29 (0.34) 485 (0.21) 0.09 (1.34)
Point8 0.08 -1.15 (0.39) -0.24 (0.41) -0.61 (0.3022.69 (0.28) 2.14 (0.24) 2.06 (1.80)
Point9 0.11 -234 (0.36) -0.90 (047) 3.77 (044239 (0.29) 315 (0.26) -0.28 (1.51)

6.1. Identification

Endogenous choices are identified by time-varyirggenous community and regional

variables which have only indirect effects on feytichoices via the respective endogenous

outcomes. In particular, the presence of an empdmyragency in the population center directly
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influences employment and education decisions,itopiacts fertility outcomes only through

altering educational and employment decisions. Qtlentification variables are unemployment
rates for different education attainments, inteoactbetween the availability of nursery and
preschool facilities and having children of theresponding age, cohabitation with a retired
adult interacted with having children of the presmhage® marriage and divorce rates, and
female to male ratio. Two specification tests aggfgrmed to assess joint significance of all
identification variables first in the conceptionuatjons, proving their joint insignificance with

P-value of 0.26, and then in all the rest of thaadigns, in which their insignificance can be
rejected with zero P-value (Table 6.2). Also, thgnamic structure of the model provides
additional identification since the previous-perigalues of exogenous time-varying variables
impact the current period endogenous outcomeseatljrthrough the previous-period values of
the latter (Bhargava, 1991). Moreover, the nondiitg property of the model is shown in Mroz

(1999) to be sufficient for its identification.

Table 6.2: Results of the Likelihood Ratio Tests

Null hypotheses: Statistics Degrees of freedom Ipeva
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 equations357.85 40 0

6.1. Fertility Equations

Tables 6.2 and 6.3 present estimated parameteasrafal first and second conception
outcomes, respectively, for two alternative estiomatechniques. The first column in both tables
contains estimates for the preferred random-effeaidel with correction for endogeneity and
heterogeneity, whereas the second one shows essirfitain a simple logit model, relying on the

assumption of error term independence.

*Indicators of the availability of nursery and mtesol facilities in the population center and cdtetton with a
retired adult are included only in the fertilityuggions as controls for child-care costs and &dtéres. However,
their interactions with the presence of a childha&frelevant age are included in all of the endogsrequations to
control for accommodation of the mother’s childecaeeds.

24



Table 6.2: Estimated Coefficients for the First Caption Equation

Random Effects Model

Simple Logit Model

Variables Coef. Std. Err. Coef. Std. Err.
Age 18-20 1.599 (0.501) 1.482 (0.480)
Age 21-25 1.366 (0.461) 1.284 (0.443)
Age 26-30 1.116 (0.426) 1.022 (0.404)
Technical school -0.297 (0.344) 0.326 (0.2712)
High school 0.069 (0.315) 0.334 (0.291)
Some college -0.361 (0.361) -0.158 (0.316)
College 1.319 (0.599) 1.817 (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 of assets -0.041 (0.030) -0.038 (0.037)
Slavic 0.269 (0.181) 0.297 (0.201)
European (excl.slavic) 1.328 (0.951) 0.999 (0.682)
Urban 0.018 (0.197) -0.037 (0.218)
Settlement of urban type 0.002 (0.271) -0.159 §6)2
Own dwelling 0.212 (0.137) 0.229 (0.140)
Husband characteristics:
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)
Community variables:
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)
Regional variables:
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 (@)o
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)o07
Unemployment 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)
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Table 6.2 (Continued) -0.066 (0.033) -0.075 (0)029
Technical grads employment  0.104 (0.023) 0.097 0.026)
College grads employment 0.055 (0.020) 0.051 02M.

Hs grads employment 0.077 (0.020) 0.075 (0.021)
College graduates -0.066 (0.033) -0.075 (0.029)
Tech. graduates 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 Yes No

Table 6.3: Estimated coefficients for the secomteption equation

Random Effects Model

Simple Logit Model

Variables Coef.
18-20 0.447
21-25 0.058
26-30 0.234
Technical school -0.690
High school -0.739
Some college -0.410
College -0.610
Index of assets -0.087
1st child < 3 years -1.357
1st child 3 - 8 years old -0.545
Married 2.104
Student -0.024
Other income -0.056
Earnings -0.213
Employed -0.032
Tenure 0.014
Work hours 0.004
Retired adult 0.189
Slavic -0.440
European (excl.slavic) -0.393
Urban -0.029
Settlement of urban type 0.078
Own dwelling -0.074
Husband’s characteristics:
Age -0.022
Technical school 0.369
High school 0.222
Some college 0.341
College 0.599
Work hours -0.009
Employed 0.209
Community variables:
Nursery -0.032
Preschool -0.048
Capacity -0.025
Capacity*<8 yrs old kids 0.015
Middle school -0.031

Std. Err.
(0.508)
(0.345)
(0.237)

(0.365)
(0.329)

(0.445)
(0.440)

(0.036)

(0.443)

(0.435)
(0.600)
(0.300)
(0.057)
(0.207)
(0.281)
(0.020)
(0.005)
(0.154)
(0.196)

(0.611)
(0.220)

(0.308)

(0.157)

(0.016)
(0.350)
(0.314)
(0.451)
(0.358)
(0.005)
(0.279)

(0.156)
(0.283)
(0.011)
(0.008)
(0.150)

Coef. Std. Err.
0.479 (0.453)
0.105 (0.309)
0.246 (0.213)
-0.520 (0.294)
-0.605 (0.282)
-0.301 (0.352)
-0.293 (0.329)
-0.084 (0.033)
-1.345 (0.444)
-0.550 .429)
1.689 (0.635)
-0.028 (0.290)
-0.058 (0.050)
-0.245 (0.162)
0.056 (0.235)
0.012 (0.018)
0.001 (0.004)
0.179 (0.142)
-0.358 (0.243)

-0.226  (@)59
-0.082  (0.188)
-0.114  5D)2

-0.082  (0.148)

-0.021  (0.019)
0.360  (0.300)
0.224  (0.252)
0.269  (0.415)
0541  (0.295)
-0.009  (0.005)
0.127  (0.266)

-0.023  (0.153)
-0.018  (0.287)
-0.014  (0.009)
0.015 .O(I¥)
-0.072  (0.153)
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Table 6.3 (Continued)

High school -0.395 (0.362) -0.423 (0.321)
Library 0.306 (0.367) 0.302 (0.344)
Regional variables:
Average wage 0.400 (0.162) 0.401 (0.144)
Wage growth -0.060 (0.069) -0.054 (0.084)
Wage growth over 2yrs -0.0083  (0.0043) -0.00810.0044)
Real GDP growth -0.004 (0.006) -0.003 (0.005)
GDP in agricultural sector -0.334 (0.306) -32 (0.329)
GDP in industrial sector -0.014 (0.004) -0.016 (0.005)
Unemployment rate 0.010 (0.021) 0.018 (0.021)
Fertility rate 0.149 (0.068) 0.125 (0.057)
Inflation -0.468 (0.212) -0.446 (0.254)
Technical grads employment  0.065 (0.028) 0.063(0.033)
College grads employment 0.012 (0.021) 0.011 .02Q®
Hs grads employment 0.037 (0.024) 0.046 (0.031)
Cohort 1 0.158 (0.554) 0.331 (0.418)
Cohort 2 0.190 (0.434) 0.325 (0.342)
Cohort 3 0.283 (0.322) 0.406 (0.243)
Constant -6.391 (1.844) -7.297 (2.909)
Unobserved heterogeneity effect Yes No

Inspection of the estimates for the first and sdcparities from the two models reveals
divergence in the effects of most endogenous viasaleven after adjusting for arbitrary
normalization, by comparing ratios of the effe@mploying the precisely estimated age 18-20
coefficient for the first birth interval and thedex coefficient for the second interval as
normalization factors} Ignoring endogeneity and heterogeneity problerasideto downward
bias of the marriage effect on the fertility rat@s. expected, being a student has a discouraging
effect on reproductive decisions, and it gains ificgnce and becomes twice as powerful in the
preferred model for the first conception. Tenure apositive and significant effect on the
annual probability of having a first child and malse across specifications. More detailed
comparison of the predictions derived from the tmodels is presented in the simulation
section; direct interpretation of the effects ofshoovariates of interest is complicated by the
presence of their interaction terms or relatedaldes. Also, after controlling for community
heterogeneity in the first conception equation,dffects of regional child-care capacity, fertility
rate and average earned income decrease in magrand lose significance. In the second

fertility equation, incorporating community-specifipermanent effects leads to a gain in

% Quantitative direct comparison between two moigetomplicated by the differing structure of thieigistic error
terms, which in the case of the simple logit masd includes the heterogeneity parameter. Sire®tit model

imposes an error term variance@? 3 by arbitrary normalizing of estimated coeffidigronly ratios of the
estimates can be used for comparison across models.
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significance for such regional factors as capagcftpreschool facilities, inflation, and average

earnings. The estimates for the remaining seveat@ms can be found in Appendix C.

6.2. Simulation Results

The discussion of the estimated coefficients isomplete for it presents only the
immediate effects of the fertility-altering detenants, ignoring their indirect impact through the
contemporaneous marital, employment, and educatemtbgenous decisions and the long-term
aspect of the analyzed choices. Also, this modelaios interaction terms as well as categorical
variables, for which interpretation is not strafghtvard based on logit coefficients.

To answer these concerns, life-cycle simulatioesparformed by tracing all estimated women’s
choices back from age 14 following the timing gliites described in the theoretical model.
Starting at age 14, using estimated parameterdydimg mass points, and the woman’s
exogenous characteristics, | simulate all of helogenous choices for every year of her life until
she either leaves the survey or gives birth to @ors# child. First, the computed annual
probabilities, including conception, schooling, mege, and employment probabilities, are
compared to a corresponding random draw from aoumifdistribution with endpoints zero and
one, to assign a particular value to her endogerboges. Then, all time-varying variables
related to these decisions are updated accordiighen the woman completes her high school
studies, she chooses between attending collegecbnital school, conditional on her selecting
to acquire additional education. She is assigneaktacular educational pathway according to the
prevalence of the respective educational pursuiiénobserved population of women with high
school diplomas. Since only women observed to bgiedahave the husband’s characteristics
recorded, | generate these characteristics, baseobserved sample statistics, separately for
women in different age categories. For example,hiigband’s age is generated by a random
draw from a normal distribution with mean and vade of the observed sample of men married
to women in a particular age category. The endogemutcomes are then averaged over the
sample of women. This process is replicated 2584gito calculate standard errors of predictions,
by perturbing the structural parameters accordinthé estimated covariance matrix assuming
multivariate normality. Univariate simulations grerformed by assigning one of the exogenous
or endogenous covariates a particular value wilssguent simulation of life-cycle conception,
educational, employment, and marital choices. Wliidated summaries presented in this section

isolate the probabilities of the first and secomdity transitions for years of participation in the
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survey since many covariates of interest, bothviddal and regional, are available only for
those years. Table 6.4 assesses the performartbe tife-cycle simulation to fit the observed
process. Taking into account the standard deviatibthe sample statistics, the simulated

statistics are very close to the actual statistics.

Table 6.4: Distribution of life-cycle conceptionopabilities 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 5.169 (0.044) 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

Based on the previous discussion, schooling asdiwidual choice has a strong effect on
reproductive decisions since it influences the shagrice of the woman’s time. On the other
hand, nation-wide attainment of college degree atntigpled over the decade since 1994, in
response to the emerging modern sector with itatgredemand for highly skilled labor.
Therefore, the trend toward a more educated lalroefhas at least two dimensions. Firstly, it
captures the pace of introduction of the new masistem or the development of the region, and
secondly, it reflects changes in the personal stracof incentive® The following Figure 6.1

compares the long-term effects of college, highoethand incomplete high school degrees and

% Higher levels of education in the transition eaqoydecame more attractive, compared to the commpai#d,
because of higher returns to education both ingdesfra wage premium (particularly through employtrianthe
emerging foreign/modern sector) and insurance againemployment (Klasen and Luanov, 2006 and Kaatro
2003).
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their attainment on the likelihood of the first amdcond conception at different agedhe
negative effect of attainment of college educatonthe onset of motherhood is only observed
for women before their 20’s during the schoolingnge In particular, high school graduates are
170% and 11% more likely to start motherhood befge 21 than college graduates and high
school dropouts, respectively. By the early 20 tifference between high school graduates
and dropouts almost closes, and college graduatestihe lead in occurrence of the first births,
which goes up to 207% in the early 30’s. Howevwetlege graduates never catch up with high
school graduates with respect to frequency of twisths; the overall probability for college
degree holders is 60% smaller. University educatethers demonstrate the lowest frequency of
second births, whereas mothers with incomplete Bigiool diplomas are associated with the
highest simulated probability of a second concepfar all age categories; the latter (relative to
the former) have twice as large of a probabilitjobe reaching age 25 and almost 1.5 times
afterwards. Comparison of the timing of having dldcHor various educational degrees,
conditional on having a child, shows that acqioisibf advanced degree not only reduces total
fertility but also delays substantially entrancemotherhood before age 21 (see Figure €.2).
The age structure of the second conceptions is gigitly influenced by education with some
fertility shift from teen years to the late 20’shdrefore, the advanced education pursuit
interferes with the mother role of women; howeas,can be seen from Figure 6.3, increasing
the number of college graduates employed in thea@oy has a pronatalist effect on both parity
transitions. In particular, when the proportion auflege graduates employed in the regional
economy increases from the lowest observed levél,, Qo the highest, 0.44, for all surveyed
years, the likelihood of the first and second cqtiogs improves by 77% and by 41%,
respectively’’ The emergence of the modern sector creates aroameént encouraging fertility,
but acquiring a college degree is not combinabté warly childbearing and, moreover, creates
disincentives for women to have children even aftempleting their education due to the

increased opportunity cost of child-raising asseciavith higher human capital.

" In the education simulations, | follow the timelipresented in the theoretical model. In doingtts®woman is
assigned college degree not immediately after iegcmge 14, but after she completes her high saleaplirements
and four years of college education.

% These findings find support in conclusions madektigsen and Luanov (2006) and Sobotka (2001) iir the
analysis of Czech Republic.

» The relative effect of more educated labor fonsehe likelihood of the first conception is partanly strong for
the youngest and oldest categories of women, nhaire 20% improvement in fertility probabilities. Rive second
parity, it is the strongest for the youngest gr¢gt?o increase) and is fading with age down to 28fgrovement.
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Figure 6.1: The Effect of Education on the Probgbdf First (Left Panel) and Second
(Right Panel) Births at Different Ages
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Figure 6.2: Effect of Education on Timing of Fitkeft Panel) and Second (Right Panel) Births

0.6
0.5 A
0.4 -
0.3
0.2 -
0.1 -

Conditional on their Realizations

—#— No high school

—— High school
—aA— College

—*— No high school
—m— High school
—A— College

© o o o o
= N w N o

18-20

21-25

26-30 31-35 18-20 21-25 26-30 31-35

Figure 6.3: The Effect of Regional Employment Rait€ollege Graduates on the Probability of
First (Left Panel) and Second (Right Panel) BirthsAge Groups
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Also, a comparison of the simulated frequenciesth& conception events by age

categories across the two models is presentedgmréi6.4. As can be seen in Figure 6.4, the

results with endogeneity controls and without tham significantly different for the first and
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second birth intervals, and t-test suggests thatréspective probabilities of conception at
different ages are statistically different everl %t level of significancé® According to the total
probabilities of the first and second conceptionsrd) the survey years, ignoring endogeneity
and heterogeneity substantially biases down thatiegeffect of a college degree relative to an
incomplete high school educatidh.lt appears that the importance of human capital
accumulation is so prevalent that women who haveumobserved inclination toward high
fertility curtail it in favor of advanced educatiowhich, in turn, increases opportunity cost of
childbearing in excess of the cost estimated bydingple logit model. As a result, women
exhibiting family-oriented preferences find themssl acquiring higher education and
reevaluating their fertility, but they still havegeeater probability of choosing in favor of having
a child than their counterparts than is observetierbiased down logit estimates.

Figure 6.4: The Effect of Education on the Probgbdf First (Left Panel) and Second
(Right Panel) Births at Different Ages
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According to Figure 6.5 (right panel), the effe€tnmarriage on the first birth probability
varies greatly with age; in particular, married waomare 6.8 times more likely to have their first
born child in their teens and 2.5 times more likalyheir early 20’s. Interestingly, this disparity
is reversed when women reach age 26: never mamoatken have a 1.28 times higher likelihood
to start a family than their counterparts. Hencarital status shifts the timing of the onset of
motherhood toward younger years. Marital statusamasven more substantial pronatalist impact

on the second birth. Its relative size is the gjest for women in their 20’s (increasing 38 times

% Even though the effect of a college degree isaligwery similar across the two models excepttfierteen years
when the negative effect of education (or collegarsg) is underestimated, the difference in the Isited
probabilities is still significantly different atlages with a P-value approaching zero.

IAccording to the preferred model , the first cortimep probability for the surveyed years declines0hg38 from
0.204 level in response to obtaining college degegsus incomplete secondary education, as opgosaetline in
conception probability only by 0.008 in the logjitecification.
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the frequency of conception events) and fallind 88 times for the oldest category (see Figure
6.5). The simulated logit probabilities provide refggantly different estimates of the marriage
effect: all of the age-specific probabilities atatistically different at the 1% significance level
Overall, marital status is estimated to play a msubstantial role in reproductive decision
making if unobserved individual characteristics @oé¢ accounted for; if individual heterogeneity
is modeled, being married in all periods versesenbeing married increases the first conception
occurrence by 0.14 and by 0.33 points if not. Téspective numbers for the second conception
are 0.093 and 0.122. A potential explanation fas thivergence in the results is that the logit
specification essentially compares fertility ratefsthose who have entered marriage to those
women who have decided against it, ignoring thahesavomen made their nuptial decision

based on fertility-related unobserved preferences.

Figure 6.5: The Effect of Marriage on the Prob&pilif First (Right Panel) and Second
(Left Panel) Births at Different Ages
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In the literature, the transition period is widelgsociated with the reduced availability
and quality of public services, including formalildrcare. Two levels of child-care capacity,
38% (the lowest observed) and 81% (the highestrabdeacross regions) are simulated to be
available throughout participation in the survencreased child-care availability leads to earlier
childbearing and higher first conception fertiligsee Figure 6.6). As expected, improved child-
care capacity has a stronger impact on younger wo(@e20% increase in the conception
probability for the 18-20 year olds) since it codes with a period of more intense human
capital accumulation both in school and on the Jiese findings are consistent with Rindfuss
et al. (2007). The effect of day care capacity reee for the second birth interval and becomes

negative. One possible explanation could be thgt laiccessibility of child care facilitates an
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early transition to motherhood without sacrificitng mother’s career aspirations, but it does not
provide her with sufficiently favorable conditioris resolve the time conflict between her
established career demands and a two-child fafdylow child-care accessibility, motherhood
interferes substantially with the woman’s caredrjolv is captured in low first conception rates
as well as in a relatively low opportunity costidgrthe second birth interval if a woman decides
to have a first born. Interestingly, women seemetg more on informal child-care availability,
captured by the presence of a retired adult infah@ly, when making their decision regarding
having a second chif§.

Figure 6.6: The Simulated Effects of Low and Higip@city of Child Care Facilities on the
Probability of First (Left Panel) and Second (Riflainel) Births at Different Ages
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To assess the effect of potential wages on fgrtitensitions, women’s hourly earnings
are fixed at three levels, 1.84, 1.24, and 2.94egjbbepresenting sample averages before, during
and after the 1998 crisis. A reduction in both tesli fertility rates as wages grow, proves that
the substitution effect of women’s wages is morevgxdul than the income effect (see Figure
6.7). In particular, when women’s earnings imprdraen the crisis level to 2.94 rubles, 135%
growth, women reduce their willingness to haverat fchild by 17% and a second child by
31%3 According to simulations of 25%, 50%, 100%, anfi%bchanges in hourly earnings of
women, the wage elasticity of the annual fertiitpbability is found to vary between -0.14 and -
0.17 for the first conception and between -0.27 &hd2 for the second one. Therefore, the

negative wage effect is stronger for the secontsttian rate.

%|f a retired adult is residing in the same housghamwoman is 9% more likely to have a secondichil
3 All related fertility probabilities are preciselgstimated with boot-strapped standard errors ranbietween
0.00010 and 0.00016.
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Figure 6.7: The Simulated Effects of Regional R&¥ages on the Probability of First (Left
Panel) and Second (Right Panel) Births at Diffe/sgds
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Most child allowance programs in Russia operateubin supplementing non-earned
income, which motivates simulation of a one-timgmant in the amount of $10,220, enacted in
January 2007. According to the expected probadslitthis substantial financial contribution to
the family income leads to only a small 5.6% insedn first conception occurrences that is
mostly attributed to growth in teenage pregnan¢e40% increase). Moreover, it has a small
negative impact on second transition rates, redutlie overall probability by 6.6%. Sizable
financial subsidies do not appear to be an effectray to encourage fertility, especially for the
second birth. | also conducted simulations of ineathanges by 25%, 50%, 100% and -50%,
yielding income elasticities of annual probabiltief 0.006 and -0.034 for the first and second
parities, respectively.

Analysis of reproductive decisions cannot be coteplithout consideration of the
socio-economic environment in which these decisimesmade, especially taking into account
the volatility of the Russian economy during thensgition period. The economic environment of
the 1990’s, as it was described in the introductioan be characterized by high inflation
reaching 220% with respect to the previous yeat984 and 84% in 1998. Also, real wages
fluctuated significantly, experiencing a 32% falirthg 1998-99 and more than doubling by
2004. To isolate the effect of these economic ceanpperform a simulation of six economic
environments defined by different regional inflaticates and monthly earned income. Higher
average wages create better earnings opportufati@men, which translates to low transition
rates to motherhood (with a regional wage elagtitannual transition rate of -0.23); however,

conditional on having a first child, the likeliho@d having a second one is improving greatly in
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the high income regions (with a 1.07 regional walgessticity of annual transition rate). Younger
mothers are particularly responsive to the regioaal income changes; in particular, a 50% rise
in wages leads to a 54% increase in frequenciésahg a second child before age 21 and 38%
increase for women in their early 20’s (see Tab®.6Also, as a result of such a rise in real
income, annual probabilities of continuing eduaatiand employment experience a relative
decline by 11% and 6%, respectively, whereas thbairility of being married demonstrates an
increase by 4% with respect to the baseline caseed¥er, based on the estimated earnings
growth impact, a 21% growth in real wages over argerepresenting a modest growth for
Russia at the turn of this century, as compare@togrowth scenario over the studied period,
leads to an 11% relative decline in the total nundféirths, with a 9% decrease in the number
of first parity transitions and a 14% decreaseecoad (see Table 6.8)On the other hand, the
1998 crisis level of slowdown in economic activstis expected to result in 18% more births and

earlier childbearing.

Table 6.5 The Effect of Average Regional Wage Changes
Variable baseline 0.5 time 1.5 times 2 times
Annual probabilities
1st conception 0114 (0.026) 0.210 (0.038) 0.174 (0.034) 0.154 (0.037)
2nd conception 0042 (0.017) 0.060 (0.023) 0.114 (0.033) 0.138 (0.039)
Student 0190 (0.006) 0.216 (0.013) 0.168 (0.013) 0.149 (0.021)
Employment 0518 (0.028) 0548 (0.030) 0.488 (0.032) 0.457 (0.039)
Marriage 0561 (0.009) 0.529 (0.017) 0.583 (0.014) 0.594 (0.024)
The Effect of Economic Growth over 2 Year Period

Annual probabilites  -33% 0% 21% 45%
1st conception 0232 (0.039) 0.202 (0.034) 0.183 (0.033) 0.163 (0.033)
2nd conception 0.116 (0.036) 0.093 (0.029) 0.080 (0.026) 0.068 (0.024)
Student 0192 (0.012) 0.191 (0.007) 0.190 (0.007) 0.189 (0.010)
Employment 0515 (0.028) 0517 (0.028) 0518 (0.028) 0520 (0.028)
Marriage 0.565 (0.009) 0.562 (0.009) 0.560 (0.009) 0.558 (0.009)

The Effect of Inflation Rates (relative to the previous year)

Annual probabilities baseline 220% 84% 0%
1st conception 0114 (0.026) 0.093 (0.029) 0.109 (0.026) 0.121 (0.028)
2nd conception 0.042 (0.017) 0.021 (0.011) 0.038 (0.015) 0.054 (0.022)
Student 0.190 (0.006) 0.275 (0.020) 0.207 (0.007) 0.172 (0.007)
Employment 0518 (0.028) 0.413 (0.033) 0.498 (0.028) 0.549 (0.028)
Marriage 0561 (0.009) 0.477 (0.023) 0.545 (0.010) 0.586 (0.010)

Note: Standard errors are given in parentheses

% The growth rate over two years reached 45% in 20@0did not fall below 22% over the next 5 years.
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High inflation rates bring uncertainty to economiellbeing and reduce the real value of
earnings. As shown in Table 6.5, inflation is potelil to have a sizable negative influence on
fertility. If birth rates are compared for the eoomy with 84% inflation (1998 crisis level)
against the 0% inflation case, women appear toceethe total number of children they have by
14%, the number of first-borns by 7% and the nundfesecond children by 27%. The decrease
in fertility rates is observed for all ages with awverall delay in the timing of the births. The
direct effect of high inflation is reinforced by @treased annual probability of schooling (20%
increase) and decreased probability of marriage 1) and employment (by 9%). | also
observe a substantial positive peer effect whicpadicularly strong for the second parity, a
relatively small positive effect of regional unemmyinent on the second transition rate, and a

positive effect of tenure accumulation.

7. Conclusion

This paper offers a comprehensive analysis of #terchinants of low fertility in Russia.
It disentangles complex pathways through whichdifele personal choices exert themselves on
fertility behavior. This study also analyzes theteat to which socio-demographic
circumstances, including fertility policies, shaperoductive decisions both directly and through
other related choices. My findings demonstrate that recent increased demand for highly-
skilled labor by the emerging modern sector infesnfertility outcomes through two pathways:
individual human capital accumulation and regionallege graduates representation in the
employed population, capturing the pace of thesitmm to the new market system. As
expected, attainment of a college degree interferdsthe maternal role of women, resulting in
delayed childbearing and lower overall fertilitypveever, an increasing proportion of college
graduates employed in the economy has a pronag#fiesit on both parity transitions. Hence, the
emergence of the modern sector creates an envirdnemeouraging fertility, but pursuit of a
college degree is not combinable with early chiltiveg and, moreover, creates disincentives to
have children even after completing education bseeat the increased opportunity cost of child-
raising associated with higher human capital. Alsimulations of the effects of individual
choices, such as educational attainment and mayiteddome, underline the importance of
modeling unobserved individual- and community-sfieg@arameters. Ignoring endogeneity of

fertility-related individual choices significantieduced the negative effect of a college degree
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relative to an incomplete secondary education. diditeon, the simple logit estimation
overestimates the willingness or ability of marri@dmen to have children, as compared to
never-married women.

The increasing shadow value of female time, as measured by potential earnings, is
estimated to have a significant negative effecfestility, with the wage elasticity of the annual
fertility probability ranging between -0.14 and48.for the first conception and between -0.27
and -0.42 for the second one. It appears that tiestisution effect of female earnings is
estimated to be more powerful than the income geffeed its effect is stronger for the second
birth. Moreover, higher regional wages create be#arnings opportunities for women,
reinforcing the negative maternal wage effect om titansition to motherhood (regional wage
elasticity of the annual birth probability of -0)23owever, conditional on having a first child,
high income regions create a pronatalist envirortmaéth estimated regional income elasticity
of annual transition rate of 1.07. My findingsaaladicate that current fertility policy, operating
through supplementing non-earned income of mothersot able to generate the desired effect.
Even a sizable one-time payment of $10,220 (enant@@07) produces only a 5.6% increase in
the first conception occurrences and reduces thieuof second births by 6.6%.

As discussed above, high inflation was a significctor in defining the Russian
economic environment during the 1990’s and in brigggreat uncertainty regarding individual
economic wellbeing. As expected, in highly uncertaconomic circumstances, women
significantly reduce their fertility. The direct gative effect of high inflation is reinforced b it
indirect impact through greater school attendaloeeer marriage and employment probabilities.

Overall, my findings show that fertility-stimulagnefforts should be directed away from
the supplementation of non-labor income, as ibisdeicted now, but toward the improvement of
macro-stabilization policies and the reconciliatminthe incompatibility of the career demands

of the market system with the requirements of mdithed.
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Appendix A: Likelihood Function Specification

In order to avoid making assumptions regardingattteial distribution of the unobserved
factors such as an assumption of normality, therdéerm distributions are approximated using a
semi-parametric discrete factor method (Heckman Singer, 1994; Mroz and Guilkey, 1995
and Mroz, 1999). The joint distribution of the iadiual unobserved terms for a womairs
given by

T (0) =PriA) = A5, A% = A, , A = A2 A" = A A7 = A0 A = A,

AN = ALAS = A0 AN = A = A,

for b=1, 2,..., B, where B is the number of massi1®il denotes unobserved terms associated

with the corresponding modified equations for ygarer to the survey period.
Then, the distribution of the permanent communitghservable with Q points of support is

— N _— N N — N S _— S M _ H _— H L — L
() =Prw =w,,w, =0, W =W, 0" =W, 0" =0, ,0 =,

OV " forg=1, 2,..., Q7
W' =W w0 =" W =w,'"?),

The parameters of the above distributions are astithalong with the other unknown
parameters of the model using a maximum likelihgomdcedure. Omitting the observed
explanatory variables for notational simplicityetbontribution of woman from communityj to

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

A2 N e
Ly (A, @,) = l(“'[Pr(nijtk =1A, @ )™ L= Pring, = 1A, @, ) ]
=14 k=

2
Pr(Sjt = 1|/1§’1 (qu)Sjt [1- Pr(%jt = 1|/1§’1 qu)]l ] Pr(v it — ml/‘t;wm ) qum)l[Mijt =]
E 2

[ ﬂ [Pr(nijtk =1 Ny =k =1 A, @)™ 1= Pr(ng =1 Ny =k =14, “ﬁ;)]l—nmk]
t=A k=1
Pr(s, =145, &)™ [1-Pr(s, =1|A5, W)™ PrMy, =14, )™ [1-Pr(M,, =1 A, )]

Pr(H > 0|25, &) 16H x > Ofi-Pr(H & > 0] A%, @} )1H & so}]aiqn(qijt A )
n
where
Ai = max18, age of woman at the first surveyed year},

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

3 @ denotes unobserved community parameters assowidtethe corresponding modified equations for years
prior to the survey period (or initial conditionwegions).
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® denotes a standard normal cumulative function stiémdard deviatiom,] )

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

conditional on the community heterogeneity terms is

B

L; (wqa7T|) = Zﬂ. (b)Lij Ay, wq)

b=1

The unconditional likelihood function for all womewer all communities is
J Q N
L, (7, 11,) = @[] L (@ 7).
j 1,7%J IJ:I ; J D j q |

where N is the total number of women and J is ¢i&@ humber of communities£154).

Appendix B: Variables Construction

The entire sample is divided into four age categgndentified by four dummy variables.
The average age of the women in the sample is & y#d.The marital status indicator records
whether a woman is currently in a registered oregistered marriag&. As part of the adult
guestionnaire, the RLMS also collects informationwhether an adult was ever married, which
is supplemented in rounds X and XllI, by the fensarual history questionnaire, containing data
on age at first marriage and duration of the curmearriage. These variables constitute all
available information for backdating marital statasage 14. If information on marital status is
missing for up to two periods and not recoveralsiag the previously described variables, then
a woman is assumed to stay married (divorced)ef ishmarried (divorced) a year before and
after. In the case of changing marital status duher one-period absence from the survey, |
assume that her transition to the new marital stitak place in the missing period. On average,
these women are married 59% of the time.

Next, two types of education dummies are defindue Tirst one identifies the current
educational status and takes on a value of onkeifindividual reports being a student in a
particular survey year. Also, a set of five dummaesines the highest completed degree:
mandatory incomplete secondary school degree (8a9sy, high school degree (10-12 years),
some college attended, but not completed, technmadlical, or pedagogical school diploma,

and college degré® Moreover, the RLMS records information on theadion of enrollment in

3 This distinction between types of marriages isreobrded in the study before 1998.
% Degrees are stated in the order of advancement.
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the educational institutions and on graduation y®aoken down by their typ®.Using the
standard primary school enrollment age, 7 years afdthe starting age of schooling, and
assuming that schooling at all institutions is amterrupted process, all education variables can
be reconstructed for non-response years and b#fersurveyed years. When the duration of
enrollment is missing, it is imputed by the averalygation of attendance at the respective
school type. In cases of unknown graduation dat assumption of continuity of education is
applied. 18% of person-round observations are hosic

The RLMS contains an extensive section on employnveimich yields the following set
of work-related variables: employment status andtoly, hours of work, and earnings
information. A woman is considered to be employleshie either works positive hours or is on
maternity leave without interruption of her emplaymb. Employment history variables contain
information on tenure at the current primary jobaswwed in days, total employment duration,
and an indicator recording whether the woman ewvarked or nof! In addition to the above
described employment characteristics, duration oé&noployment as well as duration of
schooling are used for imputation of missing vdaabFor employment information recovery,
schooling and working are assumed to be not corblenavhich is supported by the data: only
one woman is observed to work while studying in3,98is number increases to 7 for 1996 and
1998 and drops again to two female working studen2000. When tenure information is not
reported, years of uninterrupted employment is ragslito constitute tenure at the current job.
The hours of work variable measures usual hourstsperking at the primary job per week. In
cases of missing usual hours, including 1994 (Rouhdvhen this variable is not recorded,
hours of work are predicted based on reported hfmurshe last 30 day¥. For non-response
years, for which employment status is recovereoeasg employed, hours of work are computed
as an average of two surrounding rounds.

The earnings data contain information on afterfieonetary wages paid in the last 30
days by the primary employer and on a more apptgmeasure of earnings — average monthly

after-tax wages — based on the last 12 months' paisit Moreover, the latter measure

9 Information on enrollment is not collected in Rdu¥ and records on graduation dates from all edmal
institutions become available starting in Round Récords regarding ever studying in a particulaosttype are
collected for all rounds.

“LFor V-VIII rounds, records of total years of emptrent are available only for those currently uneyet!.

“2 Other explanatory variables used in OLS estimatifomsual hours of work predictor are second deggse
polynomial, education, marital status, geographatettifiers, settlement type, and year dummies.

“31f a person has been employed with the curreni@yapfor less than 12 months, average monthly visge
computed based on the time with this employer.
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summarizes monthly earnings regardless of whetier were paid on time or not, and it is not
restricted to monetary payments. During the tréovsiperiod, payments in goods as well as
arrearage of wages became prevalent in Russia.réiogpto the sample statistics, goods are
received as payments for work by 3-10% of womenirgggatny compensation for their work in

the last 30 days. Moreover, payments in kind wéee dnly compensation for some of these
women in a particular month. An even greater proporof people faced delayed payments:
35% of working age women report owed earnings l&yghmary employer in 1994, and this

number peaks at 62.8% in 1998 with a subsequendindem 12.6 % in 2004. Unfortunately,

information on the preferred measure of earningsyage wages, is not collected for the first
three rounds. Instead, it is predicted based oretaoy and in kind earnings in the last 30 d4ys.

For non-response rounds, average wages are ap@texinby the means of two neighboring
values if they are non-missing.

A measure of non-earned income is constructedhaglifference between total family
monetary income in the last 30 days, including payta from a primary or additional place of
work in the form of money or goods, any kind of piems, stipends, alimony, rental and interest
income, and total personal earnings from all jobghe form of money or goods over the same
period of time. Missing non-earned income for upgwo periods is imputed by the averages of
two neighboring values, still leaving 290 familiwgh missing household income information in
at least one period. These missing values are gieelliusing OLS estimates of household
income as a function of a second degree age pol@hoeducation, marital status, household
composition, dwelling and appliances ownership,ggaphical identifiers, settlement type, and
year dummies. All monetary values are adjustedrffbation using monthly CPI with 1995 as a
base year.

All geographical locations are classified as bglog to one of the three settlement types:
urban, settlement of urban type, and rural. Rediafentifiers are used to group all sampled
sites into 8 aggregated regions such as Metropolgeas (Moscow and St. Petersburg),
Northern and North Western, Ural, Western Siberidarth Caucasian, etc. The RLMS also
records information on the availability of formalmsery and pre-school child care facilities and

the presence of middle and high schools in a pdatipopulation centér.

“4 Other explanatory variables used in OLS estimatioaverage wage predictor are second degree ageopual,
education, marital status, geographical identifisestlement type, and year dummies.

5437 individuals are missing pre-school formaldtubre information as well as all other charactiesof their
population center. In the empirical work, an indlicaidentifying these population centers, is inled.
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Table B5.3: Definitions and Descriptive StatistidsRegional Variables

Variable Description Mean  Std. Dev.
Average wage Average monthly real wage 2.84 (1.60)
Wage growth Real wage growth, this year's wagepms@entage of last year's wage 103.65 (16.43)
Wage growth over 2 years Real wage growth, thisy@age as a percentage of before-last year's wage 106.58 (27.20)
Real GDP Real GDP per capita 41.72 (27.67)
GDP in agricultural sector Real per-capita GDPgriaultural sector 0.22 (0.26)
GDP in industrial sector Real per-capita GDP irustdal sector 35.07 (44.90)
Real GDP growth Real GDP per capita as percentilgstojear's GDP 100.01 (11.00)
Real GDP growth over 2 yrs  Real GDP per capitaeasgmtage of before-last year's GDP 99.09 (19.55)
Unemployment rate Unemployment rate, percent 9.79 (3.66)
Fertility rate Number of newborns per 1000 peoplesf year 9.19 (1.42)
Inflation CPl inflation, year-on-year price changeycent 0.46 (0.59)
Income belowe minimum Population below minimum imeoas percentage of total population 27.52 (10.33)
Technical grads employment  Employment ratio (re¢ato total employed) of technical and medical stlypaduates 30.47 (4.22)
College grads employment Employment ratio (relativeotal employed) of college graduates 20.34 0O7p.

HS grads employment Employment ratio (relativeotaltemployed) of high school graduates 36.20 86.3
College graduates College graduates per 1000 aflaigmn 5.04 (3.22)
Tech graduates Technical and medical school gradysedr 1000 of population 5.11 (1.39)
Capacity Number of 1-6 year-olds in pre-school pementage of total 57.70 (9.51)
Divorce rate Divorces per 1000 of adult (16+) papioh 5.64 (1.42)
Marriage rate Marriages per 1000 of adult popufatio 8.51 (1.14)
Female/male ratio Ratio of adult women to men 1.20 (0.06)
College grads unemployment Unemployed college griasuas a percentage of total unemployed 1058 6)5.3
Technical grads unempl. Unemployed technical andicaéschool graduates as a percentage of totahploged 26.00 (5.37)

HS grads unemployment Unemployed high school gitadues a percentage of total unemployed 47.57 )X7.11
City college Number of college students in a closestropolitan area, in 1000s 19.77 (23.32)
City technical Number of technical and medical sdtstudents in a closest metropolitan area, in 8000 6.35 (7.18)




Appendix C: Estimation Results
Table C6.6: Estimated Coefficients for the Marriggducation, Employment and Work Hours Equations

Marriage Education Employment Work Hours
Variables Coef. Std. Err.  Coef.  Std. Err.  Coef. .&d. Coef. Std. Err.
18-20 -0.849 (0.227) 1.358 (0.313) -1.529 (0.161)2.472 (0.945)
21-25 0.102 (0.179) 0.204 (0.277) -0.437 (0.128) .136 (0.701)
26-30 0.288 (0.131) -0.157 (0.240) -0.140 (0.096).668 (0.533)
Technical school 0.760 (0.235) -0.540 (0.244) 1.39(0.168) -4.838 (1.230)
High school 0.505 (0.223) 0.181 (0.232) 0.190 (B)15-2.099 (1.159)
Some college -0.023 (0.247) 2996 (0.252) -0.63117® -5.185 (1.335)
College 1.106 (0.278) -1.650 (0.280) 1.827 (0.1889.371 (1.368)
Index of assets 0.029 (0.022) 0.048 (0.025) 0.110.016)
No.kids 1.965 (0.284) -0.600 (0.362) 0.317 (0.229)3.075 (1.025)
1st child < 3 years 1541 (0.294) -0.657 (0.369) .77@ (0.228) 0.455 (1.054)
1st child 3 - 8 years old 0.592 (0.352) -0.682 18 -0.668 (0.258) -1.675 (1.260)
Married -0.595 (0.135) 0.231 (0.264) -1.248 (BR7
Student{-1) -0.407  (0.103)
Other income 0.020 (0.022) -0.067 (0.015) 0.1210.098)
Earnings -0.272  (0.124) 0.415 (0.514)
Employed 0.108 (0.095)
Tenure -0.020 (0.013)
Retired adult -0.368  (0.120) -0.209 (0.083)
Own dwelling -0.663 (0.100) 0.168 (0.115) -0.220.0@@) -0.513 (0.414)
Slavic 0.485 (0.136) -0.073 (0.151) 0.551 (0.100).012 (0.578)

European (excl.slavic) 0.356 (0.386) 0.637 (0.4579.400 (0.281) -0.770 (1.086)
Husband's characteristics:

Age -0.012 (0.007) 0.074 (0.036)
Technical degree -0.132 (0.179) 0.261 (0.861)
High school 0.073 (0.162) 0.177 (0.792)
Some college 0.023 (0.211) -1.083 (1.145)
College -0.048 (0.182) -1.410 (0.876)
Work hours -0.004 (0.002) 0.053 (0.015)
Employed 0.502 (0.140) -3.506 (0.902)
Community variables:

Urban 0.081 (0.152) -0.036 (0.215) -0.218 (0.135).332 (0.675)

Settlement of urban type -0.607 (0.208) -0.392 H0)2 -0.271 (0.161) 0.594 (0.894)
Nursery* child <3 years  -0.987 (0.101) 0.142 (@30 -0.116 (0.071) -0.230 (0.462)
Preschool*child < 8 yrs -0.867 (0.242) 0.053 (04200.326 (0.168) 3.009 (0.903)
Capacity* child < 8 years  0.013 (0.005) 0.007 (60 0.002 (0.004) -0.007 (0.017)
Retired adult*child<8 yrs  -0.326  (0.162) 0.567 @Bl 0.092 (0.117) -0.377 (0.513)

Middle school -0.037 (0.085) -0.041 (0.101) 0.1550.063) 0.504 (0.396)
High school 0.647 (0.222) 0.390 (0.311) -0.137 9@)1 -1.135 (0.932)
Library 0.325 (0.231) 0.578 (0.339) 0.053 (0.183).946 (0.974)
Employment agency 0.380 (0.212) 0.136 (0.150)

Regional variables:

Average wage 0.282 (0.106) -0.213 (0.095) -0.13606@ 1.255 (0.453)
Wage growth -0.083 (0.034) 0.074 (0.041) -0.1120Z08) 0.648 (0.174)
Wage growth over 2yrs -0.001 (0.003) 0.001 (D)O1
Real GDP 0.001 (0.003) 0.004 (0.004) 0.012 (0.003p.042 (0.015)
GDP growth -0.004 (0.010) -0.006 (0.004) 0.005 .0%8)
GDP growth over 2yrs 0.009 (0.005) 0.003 (0.006) 0.065 (0.025)
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Table C6.6 (Continued)

GDP in agr.sector -0.262 (0.153) -0.606 (0.196) 58.0 (0.119) 0.044 (0.769)
GDP in ind.sector -0.007 (0.002) 0.000 (0.003) 8.00(0.001) -0.009 (0.008)
Unemployment rate 0.003 (0.014) 0.067 (0.016) ©.080.010) -0.081 (0.062)
Fertility rate -0.006 (0.047) 0.031 (0.061) -0.07@.039) -0.243 (0.220)
Inflation -0.503 (0.120) 0.577 (0.124) -0.483 (@7 3.392 (0.496)
Divorce rate 0.066 (0.043) 0.325 (0.053) 0.153 38)0
Marriage rate -0.042 (0.060) -0.302 (0.072) -0.1@8.045)
Female/male ratio 2.820 (1.205) 1.155 (1.374) 0.789.969)
Income below minimum 0.007 (0.006) -0.002 (0.007)0.004 (0.004) -0.093 (0.025)
College grads unempl. 0.035 (0.015) -0.022 (0.009P.050 (0.054)
Technical grads unempl. 0.031 (0.010) -0.009 (®.00-0.094 (0.038)
HS grads unempl 0.016 (0.010) -0.006 (0.006) 4®.0(0.040)
Technical grads empl. -0.069 (0.019) -0.033 (0.023P.006 (0.015) -0.127 (0.094)
College grads empl. -0.052 (0.015) -0.045 (0.021p.006 (0.013) -0.137 (0.082)
HS grads empl. -0.058 (0.018) -0.065 (0.021) 0.01®@.014) -0.176 (0.087)
College graduates -0.061 (0.028) 0.024 (0.017).01@ (0.095)
Tech. graduates -0.028 (0.039) 0.066 (0.026) 0@.5(0.152)
Cohort 1 -0.447  (0.164)
Cohort 2 -0.347 (0.203) 1.263 (0.267) -0.141 (0)1150.335 (0.583)
Cohort 3 -1.418 (0.283) 1.811 (0.310) 0.048 (0.1390.867 (0.713)
Cohort 4 2.388 (0.386) -0.108 (0.194) 0.411 (3)00
Constant -0.031  (1.923) -2.298 (2.484) -1.504 (@61 54.729 (7.958)
Unobserved heterogeneity effect  Yes Yes Yes Yes

Table C6.7 Estimated Coefficients for the Marriggeucation, and Fertility Equations (for Before the

Surveyed Years)

Marriage Education Fertility

Married Status Missing
Variables Coef.  Std.Err. Coef. Std.ErCoef. Std.Err. Coef.  Std.Err.
Age 14-15 -2.450 (0.314) 4.618 (0.437) 6.659 (0)3311.085 (0.224)
Age 16-17 -0.769 (0.266) -0.531 (0.418) 4.037 (0)270.626  (0.168)
Age 18-20 0.607 (0.244) 1.771 (0.351) 1.565 (0.250)107  (0.142)
Age 21-25 0.672  (0.226) 0.775 (0.316) 0.330 (0.229)934  (0.128)
Age 26-30 0.178 (0.220) 0.189 (0.305) -0.084 (0)218.492 (0.125)
Technical school 0.786  (0.111) 0.658 (0.225) -5.2910.150) 0.428 (0.097)
High school 0.581 (0.092) 0.829 (0.202) -3.288 Z@)1L 0.400 (0.084)
Some college 0.052 (0.122) 0.224 (0.269) 0.812 5@.1 0.145 (0.105)
College 0.865 (0.149) 0.857 (0.275) -6.810 (0.192)450 (0.112)
Slavic 0.286  (0.087) 0.074 (0.149) 0.288 (0.103).168 (0.059)
European (excl.slavic) 0.373 (0.269) 0.713 (0.428)723 (0.392) -0.051 (0.187)
Conceptiontt1) 0.937 (0.181) 1.687 (0.235) 0.194 (0.103) - -
No.kids 1.183 (0.128) 0.426 (0.173) -1.034 (0.082) -
Married missing -3.098 (0.244) -12.931 (0.288) 8.72 (0.095) -1.037 (0.074)
Married ¢-1) 4529 (0.111) 7.662 (0.202) -0.371 (0.080) 2.3390.072)
Student - - - - -0.313  (0.065)
Student-1) 0.000 (0.000) 0.001 (0.000) - - - -
Community:
Urban -0.200 (0.075) 0.546 (0.134) 1.027 (0.111).290 (0.054)
Settlement of urban type -0.185 (0.126) 0.173 (®8).230.305 (0.179) -0.205 (0.091)
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Table C6.7 (Continued)

Metropolitan areas -0.678 (0.144) -0.305 (0.217)08B. (0.171) -0.044 (0.101)
Northern and N Werstern -0.013 (0.147) -1.159 (0)230.681 (0.278) 0.048 (0.103)
Central and Central Black-

Earth -0.214 (0.134) -0.984 (0.225) -0.232 (0.161) 0.03Z0.096)
Volga-Vyastski and Volga

Basin -0.248 (0.106) -0.551 (0.178) 0.180 (0.1639.025 (0.079)
North Caucasian -0.114 (0.125) -1.196 (0.207) 0.9490.159) 0.103 (0.087)
Ural -0.090 (0.113) -0.764 (0.181) 0.101 (0.164)130. (0.080)
Western Siberian -0.216 (0.113) -0.226  (0.177) D.06 (0.134) 0.098 (0.079)
Year 1980-84 0.298 (0.114) -0.222 (0.149) -0.324 .1@9) 0.551 (0.121)
Year 1985-89 0.402 (0.125) -0.757 (0.194) -0.695 .139) 0.794 (0.123)
Year 1990-94 0.289 (0.159) -1.652 (0.251) -1.470 .169) 0.328 (0.139)
Year 1995-96 0.378 (0.194) -1.842 (0.331) -1.636 .209) 0.440 (0.162)
Year 1998-00 0.666 (0.219) -2.325 (0.393) -1.175 .238) 0.367 (0.181)
Year 2001-04 0.247 (0.262) -2.295 (0.479) -1.290 .27®) -0.175 (0.209)
Regional:

City college 0.005 (0.005) -0.026 (0.009) 0.000 003) -0.002 (0.004)
City technical -0.019 (0.019) 0.120 (0.032) 0.048 0.019) 0.007 (0.015)
Constant 0.476  (0.407) 6.400 (0.612) -0.727 (0.438.885 (0.244)
Cohort 2 -0.282 (0.101) 0.680 (0.152) 0.998 (0.12?)136  (0.069)
Cohort 3 -0.238 (0.136) 0.202 (0.205) 1.636 (0.1510)437  (0.094)
Cohort 4 -0.665 (0.228) -1.740 (0.411) 0.629 (0)24D0.673  (0.170)
Unobserved heterogeneity effect

Community: Point 1 0.000 0.000 0.000 0.000

Point 2 0.056 (0.113) -1.293 (0.226) 0.830 (0.2349.021 (0.081)
Point 3 0.096 (0.090) -1.173 (0.126) 0.744 (0.1019.111 (0.057)
Point 4 0413 (0.152) -0.149 (0.272) -0.072 (0.196(.032 (0.110)
Individual: Point 1 0.000 0.000 0.000 0.000

Point 2 -1.696 (0.134) 1.030 (0.299) -0.157 (0.24D.150 (0.118)
Point 3 -0.623 (0.132) 1.229 (0.301) 4.666 (0.23®)263  (0.130)
Point 4 -22.60 (1.000) 7.592 (0.445) 1.800 (0.22®)243  (0.123)
Point 5 -0.377 (0.174) 0.743 (0.367) 0.774 (0.259)348  (0.156)
Point 6 0.192 (0.119) -0.996 (0.337) 2.418 (0.1850.347 (0.121)
Point 7 0.286  (0.123) -1.409 (0.337) -1.165 (0.2520.433 (0.117)
Point 8 -0.140 (0.164) 1.214 (0.334) -5.396 (0.22@.420 (0.147)
Point 9 2419 (0.283) 5.846 (0.391) -1.914 (0.24M)190 (0.124)
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