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Abstract:

The total fertility rate in Russia has been falling over the past several decades from above the
replacement fertility | evel in the early 19606s
2000 (1.20 children).The low fertility rate is acompanied by the highest death rate among all countries
with at least moderateegtelopmentsuggeshg a projected30% declire in the Russian population by
2053. This researchapplies therich longitudinal datafound in the Russia Longitudinal Monitoring
Survey (19942006)to studylife-cycle fertility decisions leading to the massive fertility reduction in the
transition countries of Central and Eastern Europe. Specifidaigtimate a comprehensive model of
female lifecycle behavior, which accounts dixjily for the interdependence of annual reproductive
choices, educational, employment, and marriage decisions as well ageauticomes and controls for
individuak and communitytevel heterogeneity.ln addition to demonstratinghe importance of
endogeneity correctionthe findings indicate that fertility policies should be directedvay from
supplementation of nelabor ircome, as it is observed now, atodvard macrestabilization efforts and
the reconciliation ofthe incompatibility of the caree demands of the new market system with the
requirements of motherhood.
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1. Introduction

Over the past several decadBsissia hagxperienced a dramatic fertility declingith
the total fertility ratefalling from well abovethe replacementevel in 1962 (2.42 children) to
significantltyy bzed20edil.Ribmidrerd sAdafge decreasi fertility took
place inthe1960 dwsenthetotal fertility rate(TFR) declined to almost 2.01, which is consistent
with vital statistics for most developed countries (Hotz et al., 199%e most recentleclinein
the number of children bormriginatedin the earlyl99 0 whenthe TFR decreased from 1.89 in
1990 to 1.34 in1995 and then to 1.20 in 200Gimilar trendsare shared bynost transition
economies of Central and Eastern Europe, which, during only -getenperiod, lost their
position as the region with the highest fertility rate in Europe and betteanae withthe lowest
(see Sobotka, 2004).

This low fertility rate is of significant concern for Russiahich has also witnessed an
unusually high death rate from preventable causes, @anpholism) If current fertility and
mortality trends persisthe Russianpopulation is projected ttall below 100 million by 2053,
from its 2003 level of 143 million (Wadl Bank 2005). In addition teecord population declise
thelow fertility rate will threaten to alter the age distributiohRussiansociety, whichmay leal
to additionalconsequencesuch asa growing dependency ratio (Becker, 2006), falling overall
saving and investment rates (World Bank 2005), amdduction in labor productivity and in
incentives to invest in human and physical capital (IMF 2004).therowords,the economic
growth demonstrated by the Russemonomy in the last five yeawvdll not be sustainable under
such low fertility rates.

The Russian government defindbe current birthrate as one of its most critical
problems which is refleced n recentpolicy measuresAs of January T, 2007 Russianwomen
receive monthly child allowances during the first 18 masmth o f a Ccéniamaiiis | i
equivalentto 60 US dollars for the first child and $120r fine second child (compared to an
averagemonthly income of $30Q In additionto the monthly child allowan¢emothers of the

second child receive pplementary financial support the amount of $10,220vhich canonly

! The total fertility rate (TFR) is the number of children born to the average woman over her lifetime, computed as a
sum of the current aggpecific fertility rates. The replacement fertility rate is considered to be 2.1 children per
average woman afeproductive agehat allows for full replacement of the population. The total fertility rate is
perceived to be in the 06s afperwgomar lothedise ofta éenilityirate eXceediregb o v e
1.5, the total population size can be sustained with the help of appropriate migration policies.

2 This fall in the number of births can be partially associated with the development and spread oépmiivera

methods taking place in all developed countries around the same period.
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be used for improvemesnin housing conditions and/or tleeucatiomal needs of their fwldren.
This law introducesizable financial incentives for having childrendamposes a substantial
financial coston taxpayersHowever, as Beckef2006) points out, Russia is not alone in its
concerns over the declining and aging dapu o n , he Rusgian éxperiment will be carefully
watched by many of the almost 100 countries with total fertility rates that are below, many of
themfarke | o w, replacement | evel so

Even thougHertility issues have received much attention in the eoocs literature the
massive fertility reductiom the transition countries of Central and Eastern Eun@seonly now
becomea subject of micr&economicanalysis. Duringhe 1® 0 6 s , R uro& traasitionl i k e
economies, experienced manfianges in theareas of education, labor markets, and public
servicesthat coincidedwith the observedertility reduction. The number of college graduates
almost tripled from 1990 to 2006 with especially steep growth after 1995 eftigyf literature
supples someevidencein support ofa direct causalrelationship between careachievement
aspirations and waiting time until the first birtshighly-skilled occupations are associated with
a longerdurationand higher intensity of human capital accumulation botechool and othe
job (Moffitt, 1984; Gustafsson, 2001; and Rindfuss et al., 2007aditionally, education igalso
expected to have a negative impact on completed fertility through the substitution effect. Since
children are considered to be tifimersive goods, if wageare positively related to education,
then women with more advanced education will choose to substitute toward -mantiedsed
goods and away from timiatensive goods. However, if advanced education is rewarded by
substantially highemwages, the income effect might theoretically overpower the substitution
effect, causing higher education to have pronatalist impacts.

The transition tothe market systerm Russiachanged the entire wage distribution and
the variability of nonlabor incane® Wages are no longer paid according to a centrally defined
grid, but instead are allowed to be determined by market f@ktesen and Launov, 2006%uch
a wage formation process is more likely to promote carestivated behavior and greater labor
force attachment among women and, without the provision of appropriate accommodations for
wor king mot her s, can result i n | ower fertildi
influenceon fertility with its direction andmagnitudedepenthg on the relative importance of
the income and substitutionfef ect s of woAmeyo ansl Zharg1987). Asy,she (

% From 1992 to 2004, the percentage of men reporting income from work fepwtagel organizations more than

halved, falling to 30.9% in 2004, whereas percentage of men getpio private and combined ownership

organizations more than doubled reaching 32.9% (Mroz et al., 2005). Also, average income paid in privately owned
firms surpassed income paid in statgned ones in 1996 and became 35% larger in 2004.
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negative effect of increasestiucaional attainment and labor force attachment on childbearing
can bereinforced bya decline inthe quality and avaability of subsidized childcare, which
makes schol enroliment andater, employmeniesscompatible withamo t h e r (Riadfusso | e
et al., 2007)

Taking into account the above considerationgstimate a comprehensive model of
female lifecycle behavior, whichincorporates explicitlythe interdependence of annual
reproductive hoices, educational, employment, and marriage decisions as well as earnings
outcomesThe determinants of these feitiitrelated outcomes are modeled jointly, by applying
a discrete factor random effectnethod with controls for individualand communityevel
heterogeneityConversely, lte estimation of the timing and number of births as an indeménd
decision making mcess wouldresult in biased and inconsistent results if some factors
influencing all or some of the above decisions are unobserved or unaccdantbyg a
researchie For example, unobserved careriented ambitions may be realized in greater
investmentin human capitahccumulatioras well as in postponement of both marriage and the
onset of motherhood, resulting in overestimation of the effect of education on the timing of
conceptionln addition to addressing the endogeneity proldbgneontrolling forboth observable
and unobservable factorhis joint estimation framework allowisr the examination of not only
immediatedirect effects of the fertilidaltering determinants, but alsbeir indirect impact
throughcontemporaneous marital, employmenmtg @&ducatioal endogenous decisions and their
long term effects. This study is conducted using the Russia Longitudinal Monitoring Survey
(19942006), which isespecially valuable for analyzirgrtility since it links detailed individual
income, educatiad, employment and marital information with fertility histories, household, and
community characteristics.

Additionally, this analysis considers reproductiwehaviorin the context othe socic
economicenvironment, whichs capturedy a timeseries ofregional socieeconomic indicators
(e.g, inflation and unemployment rates, marriage and divorce rafagrall, these indicators
demonstrate high volatilitguring the transition period in Russia. In particutzie ecoromic
environment caobe charhcterizdddyhigh isflatioreaching 220% with respect to
the previous year in 1994 amding again in 1998 tan annual rate of 84%Also, real wages
fluctuated significantly, experiencir32% fall during financial cris years (19989) and hen

more than doubling by 2004



My findings indicate thathe attainment ofa college degree interferes withe maternal
role of women, resulting in delayed childbegr and lower overall fertility. Kdwever, the
increasing proportion of college graduaggsployed in the economy has a pronatalist effect on
both parity transitionsAlso, the substitution effect of female earnings is estimated to be more
powerful thantheincome effect, and its effect is stronger for the second birth. Moreover, higher
regiond wages create better earnings opportunities for womegmforcingthe negative maternal
wage effect orthe transition to motherhoodnterestingly, snulations of a one time payment of
$10,220 (enacted in 2007) produce oab.6% increase in the numbefrfirst births andactually
reduces the number of second birihsljcating thatthe current fertility policyof supplementing
nortearned income of mothers is not abldegenerate the desired resiverall, my findings
show that fertilitystimulating eforts should be directed toward improvement of macro
stabilization policies anthe reconciliation ofthe incompatibility ofthe careerdemands of the

market system with the requirements of motherhood.

2. Background Literature

Even thougtfertility issues have received much attention in the economic literébere
massive fertility reductiomm the transition countries of Central and Eastern Eur®paly now
becoming a subject of micreconomic analysis | know of only two relatively recent
microe@nomic studies Chase (2003)and Klasen and Luanov (2006which go beyond
descriptive statistics their analysis of the fertilityelated aspects of the transition process from
a centrally planned t@ market econom§.Chase (2003) studies fertility dem in the Czech
Republic and Slovakia during the transition period, attributiregeduction in births to altered
economic policies and institutions with new opportunities, costs and constrainta {edyiction
of child-care subsidies and allowanceg)cording to probit estimates of thsatic fertility
demand modelChase (2003) comes the conclusion that wageand non labor incomeare not
responsible for the sharp decline in fertildgservedduring the transition period, whereas age,
job uncetainty, and number of older children play a significant.role

Klasen and Luanov (2008judyfertility dynamics durig the economic transition ime
Czech Republic. They analyze thdeet of two groups of variablesocioeconomicariables

such as edutian, employment history, housing aership, and place of resideneaid belief

“On the other hand, implementing descriptive methods, Zakharov and Ivanova (1996) and Vishnevsky (1996)
discuss recent demographic changes in Russia, specifically, reproductive trends, concluding that the leading cause of
the decline in fertility rates i1t second demographic transition and is not social and economic instability.
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variables, on the timingf the births and early exitom childbearing for théirst two parities. To
model abirth process, Klasen and Luanov (2006) aseore flexiblecontinuous time multistate
hazardmodel, allowing for the dependence of timaing of each birth on the fertility history,
partially, by incorporating unobserved individual heterogeneithe analyzed sample is
restricted to womerbetween theagesof 16 and 44with completed educatigrignoring the
simultaneityand potentiakendogeneityof educational and reproductiecisions. Klasen and
Luanov (2006) finca negative marginal effect of education on the first hivthichis estimated
to be larger for the transition period, amgreasingwith educatioal attainment. Their results
demonstrata reduced ability or willingnestr motherso combine education and the onsetof
career with childbearing. They also find a siigant negative effect of residing ia rented
apartmenbn the probability of having second child durinthe transition period (abow 10%
decline). Becausef the lack ofincome data, the authors are unabldit@ctly estimate the
income effect of gher earned ononlaborincome. Also, their empirical model is constrained by
an assumption ofime-invariability of individual observed characteristicarising from their
utilization of acrosssectional dataet

The «isting life-cycle literatue atempts to explaithe dynamicaspects of reproductive
behavior such asthe timing and spacing of births, by analyzing income effects, educational
choices and relevant policy interventions. In particular, Heckman and Walker (1990) study the
effects of femke wage and male income on completed fertility, timing and spacing of births
and childlessness, by estimating 148 specifications of a reduced foatrodumodel othe birth
process employinthe 1981 Swedish Fertility Survéyrheir paper was motivatebly the lack of
agreement in the empirical findings regarditng importance ofemale earnings and male
income on the decision to have childrelne tothe scarcity of data sourcesmbiningearnings
information and birth historie€ven in theiranalysis, wage information is nat theindividual
level, butit is represented bggespecific average earnings thie national level. According to
almost all specifications, they find a significant negative effiééemale wages and a sifjcant
posiive effectof meb s | nc o me o rparity thaesitidnirates and thehtatad reimber of
conceptions. The latter effect declines when marital status is included in the model. In response
to Heckman and Walker (1990), Tasiran (1995) also attemptditoaés the impact of feale

and male wagessing the same survey, towith a more accurate approximation fearnings

® Earnings information used in Heckman and Walker (1990) study is not inditeiedl data, but agepecific

national average income. The 1981 Swedish Fertility Survey didegotd education information, so they do not
control for education attainment. Hence, the estimated wage effects in this study can be picking up some education
effects as well.
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data. Thesigns ofwage and income effectshangeacross different parities and appear to be
weaker than in Heckman and Walker (1999¢ce, Tasi rands findings are
those obtained by Heckman and Walker (1990), which leaves room for further analysis.

Rindfuss et al. (200And 2008 add to the literature by analyzing the eeff of the
availability of highquality and affordale child cae as well as femaleducatiomal attainment on
the timing of the first birt{2007)and subsequent births up to the fifth parity (2068Yorway®
The authors hypothesize that institutional changes (e.g., greater availability ofcareild
facilities) took place to accommodatiee increasing number of working mothers and, in turn,
these changes resulted in even higher fertility and labor force participation rates. As expected,
the improvement in the avalbility and accessibility ohigh qualty child care has a strong
pronatalist effect on women ofl agesand, in the case of Norway, can bring the total fertility
rate up to the replacement levalheyalsofind thatwomen dsshoolenrollment and educatian
attainment havesignificant negative effed on the timing 6 the first birth, the magnitudef
which declines with agelhe lack of information on work history, earnings, and marital status
necessitates the estimation of raduced form fertility model. Therefore, the findings on
edwcation capture the total effectafvo mandés educati on rather than
channels such as labor force participation, waged marital outcomes.

Angeles, Guilkey, and Mroz (1998 and 2005a,b) study the effectiveness of family
planning programs irthe reduction of high fertility rates in aanumber of countries. In these
papers, along witithe policy variables, they estimatthe effect of female edugah on
reproductive choices. In contrast to previous empirical findimdsch treated education as an
exogenous outcomeAngeles, Guilkey, and Mroz (2005a) present convincing evidence in
support ofa positive relationship between education and fertilitgcomes, by estimatinthe
parameters fooo manés education, age at firSfThemarri a
also demonstrate that not controlling famobservedheterogeneity andhe endogeneity of
education will result in significantly biad coefficient estimates for policy variabldsy

underestimatingthe influence of family planning efforts and overestimatirige teffect of

® In their empirical approach, they incorporate birth interval dependencd fmedficients of the fertility equation

and model individual heterogeneity parametrically using the Heci®mager procedure with correlation between
different birth parities (see Heckman and Singer, 1984).

" According to Rindfuss et al. (2008) simulatioiif child-care availability is increased from 0% (1973 level) to 60%
(1991 or target level) for the entire reproductive lifetime of all cohorts, total fertility goes up by 0.7 children per
woman on average.

® The importance of endogenizing education#iament is reinforced by Angeles, Guilkey, and Mroz (1998 and
2005b) estimation o& negative relationship between additional education and fertility when schooling is treated as
an exogenous outcome.
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improvement of maternaducation as an overpowerisglution for a wide range afeveloping
countrie® problems (e.g high fertility rates, poor health and schooling outcomes). Angeles,
Guilkey, and Mroz (1998 and 2005a,b) do not control for labor market outcomes of women;
therefore, their education estibes are partially capturirigewage and employment effects.

Overall, the existing studies on the countriestrianstion provide some background on
theimportance of different factoreelated to thedeclire in total fertility rates. Howevefurther
research withan applicationof rich longitudinal data, such as thHeussia Longitudinal
Monitoring Surveywill allow for greater flexibility inthe empirical formulation of the lifeycle
fertility model and, thereforefor more accurate conclusions. My contribution to the fertility
literature is the estimation of a moreomprehensive model of female légcle behavior, which
accounts explicitly for the interdependence of annual reproductive choices; educational,
employment, and marriage decisions as well as earnings outcomes and controls for the
individual and communitytevel heterogeneity. Modeling these fertititglated outcomes jointly
also allows for acorrection for the potential endogeneity of education, employment, and
marriage choices in the conception equation arising from the existence of unobserved individual
or community characteristics shaping all fertiislated choices (e.g. family values or career
oriented ambitions). Additionally, incorporation of detailed controls for secamomic
circumstancessuch as regional inflation, unemployment, average imggnand production
indicators, as opposed to yearly and regional dummies, adds an additional dimension to the
analysis by showing theffect of the environment ofertility outcomes directly and through

other life-altering choices.

3. Theoretical Motivabn

To inform thespecification of the empiricaquationgpresented in the next section and to
establish pathways through whitdrtility -relatedchoices interactwithin a dynamic framework
| provide a theoretical modeVith explicit incorporation of thdiming aspedofa womané s
decision making procesdly model is a lifecycle interpretation othe standard neoclasal
model of consumer demand for reproductidecisions introduced by Becker (1960) that
consides fertility outcomes as paretdemandor alifetime number of children. The theoretical
modeldescribs thetiming and interdependencdt he mot her 6s educati onal
choices and their impact @ontemporaneous and future fertility outcomesnén are followed

from age 14, whe they are about to gradte fran mandatorymiddle school andarestaring to
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plantheir future careersncludingthe pursuit of additionaéducation At the same age,v@oman
is assume to enter her fecundity peripendher annual lifecycle choices are traced throughout
her primary fertility years.In this model, mrsuit of an additional year of schoolipgsitively
influencesthe future wages of the woman, but competes for time with working andnawket
activities, including motherhoodjasthe timeconstrainf The labor market outcome at both the
intensive and extensivenargins affects income available for adultand childrelated
consumption through the buelg constr ai nt andfuturedainings througls t he
accumulation oexperience and job tenure. Hence, bibiacquisition ofadditional education
and greater labor market attachment imprdke future wage that, in turn, increas¢he
opportunity cost of all alternative time allocations such as childrearing and l€sutbe other
hand, higher wagewill secure more financial resoes: for the same activities. Chasgin
mar it al status i mpact the womands <chpbandes th
contemporaneous utility. Theedision to have a child bringedditional utility as soon as that
child is born.However, tildrearing requires significant time and financial contribngioby
increasing demanfr leisure time andor marketpurchased goods

The woman derivestility from consumption ofmarketpurchased goods and services (
C,) (e.g., formal child carg and from her leisure or nemarket activities l(;) (e.g.,
childrearing) The woman derives additional utility from her marital stafi) and her
husbandd ssticgiftste risanarriesl mtitime'® The mother also obtains utility from her

children (N;;) and additional utility froma newborn(n , ;). The individual peiperiod utility also

depends ora time-varying schooling and employmenspecific taste shifter (u*), on an
unobserved timénvariant preference parameterd, ), reflecting individual family size

preferencescareesrelated ambitionand permanerfecundity and on a set afxogenous socio
demographic characteristicsi{)D
U, =U(C;, L .My, Noon oy, 24, 6:5Dy),
Women are assumed to derive increasing marginal utility at a decreasing rate from
consumption and childrerAlso, the partial derivativeof the utility function with respect to

leisureincreases withthe total number of childreand withthe presence of a newbarn

° Since tuition cost is zero in most public educatiomstitutions in Russia, the only educatimelated cost

considered in this paper is the time cost.

Y“Herhusbandés character i st isince heamastal staus is moeleled asan duteome aso g e N 0 U
opposed to a choice
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dUit > dUit

N =n, d L“

,Vn andn, e N
N =ny

i»st.n <n,

dL,
and

dUiI > dUiI
dLit ni,t—1:1 dL\t

Theseproperties of the utility function indicate a utility gain from time spent on non

M t1=0

market activities if the woman has children and even greater gain if she has a newborn. The same
assumptions are imposed the margiral utility of consumption ofnarké-purchased goods and
services.

Every period, avoman decides whether to have a newborn in the next period or not. This
discrete conception choice variable is denoteddand takes on value 1 if the woman decides at
timet to have a newborn at tinte+ 1 or O otherwise. Women are assumedh&ve only planned
conceptionsand theycontrol their fertility perfectly and costlessl.

In making heroptimal fertility, time allocationand consumptiorecisiors, awoman

facestime and budgetonstrains. She dividesher total available time‘li) between leisurel(, ),
work (H, ), and school T** s, ):

-I_- =L, +H +T°* s,
where T°®is time needed for acquiring an atiual year of education ang| indicates whether

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

accounted for intime spent in childelated nomarket activities [, ), the value of which

increases with the total numberdfildrenand the presence of a newborn in the family through
the contemporaneous utility function. Overall, having children, espetiaBe under ongear
old, leaves less timéor work and school and, moreover, disutility from work and school
increasesvith every child.

In addition, the total expenditure orannual adult and chidelated consumptions
financed f r ceamnedideonreamedannoins of the same year, dedend onthe

realization of the income shock The woman s an iackeasing functicnoofmler i s

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

Non-earned incomel,(M,s,,N,), depend on t he wo man(®g throughr i t al

" The estimation teatique employed in this paper allows for sterility.
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husbands income, educational statuss() through stipendreception and number of children
throughthe governmerdl child allowance (. ). In addition to beingletermined byndividual

employmentand educationatlecisions ovethe lifetime andcurrent marital and educational

statesas well as fertility historytotal income is subject to a stochastic shackwhich captures

uncertainty abouteal income assodiad with the transition period andpsesent even in the case
of unemployment. The value of the income shock becomes known to the woman after she
makes her enipyment and schooling decisions aad she learns more about her economic
ervironment (e.g., inflation, her and fera mi | y me mb sructur@, eto. Ahe fokowing
perperiod budget constraint assumes that capital markefsedextly imperfect no lending or
borrowing is permitted

WS, 7)) Hi + 1 (My, 8¢, Ny ) + 5, =C,, .

According to he budget constraint, mothers ineunonetary cost associated with raising
children throughan increase in the consumption ofetlchildrelated component ofarket
purchased goods. Suehi ncr ease i s driven by the pyositive
the amount of purchased goods consumed when children are present in the family. Overall,
having childrenpotentially reduceshe mo t h eonténgporaneousarned income through the
time constraint, by decreasing available time for work, andngnitude of the respective
eanings loss is determined bhyer current wageln additionto the immedia effect of high
demand fomot her 6s ti me, awhbimadrdoesa reiamrgn erde d nncceosme f or
by possibly suppressing educatiah attainnment and labor market attachment (e.g.wésing
current work hours anémployment due to taking care of children). These considerations
describe the opportunity cost of motherhood in terms of lost earnings and direct costs.

Marital status influences avable funds for childrearing and consumption through the
budge constraint by supplementing nearned income andhus ent er s t he WO m
contemporaneous utilitjunction®. In every period the woman faces a probability of being
married in this periodandit is formulated by the following function:

PrM;, =1) = f (N, NS W,,6,;Dy) .

2|n the fertility literature, marriage is traditionally viewed as being mainly driven by a decision to enter parenthood
(Becker, 1973, 1974, and 1981). Transition to parenthood within marigafaciltated by poolingthe financial
resources of the spouses. Moreover, male and female financial contribution capacity for childrearing is modeled as a
main criterion for matching by Weiss and Willis (1985), Willis (1995), and Lam (1988).
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whereM;; is an indicator omarital status, and it takes arvalueof 1 if the woman is married
and 0 otherwiseHence, marital status is modeled as an outc@seopposed to a chojc®

avoid the complexity of modeling joint marriage decis®with introduction of a husband as
separate utilitymaximizing agentThe pobability of being married at timeis expected to be

higher if the woman has childré¢m, ) or a newborrfrom (n ) fromthe current marriage, and
if she possesses unobserved preferences for family and cHi@l)eMarital status also depds
on educatioal attainment(S, ), earnings oportunities of the womaftiw, ) and her community

socicdemographic characteristi¢®, ) (e.g.,theratio of men to womer?).

The imelineof t he womanés c laofollons $t the $egisningnoheach z e d
period, the woman learns her marital statdg)( al ong wi th her husband?o:
is married andhe realization of the timevarying taste shiftes summarized in a vectory,*.

Hence, e information known to the woman thie beginning of periotican be summarized in

the following vector:

Z, = (Hi,t—l’ O\ M, S, S t1Ties Wes i 61, ﬂirt]'s; D,).

Given her knowledge, she decides how to allocate her time optimally between watkng (

schooling &:), and leisurel(;). Then, the woman observes the value of the economic shpck,

and makes her optimal fertility choice:). The objective of these individual lHeycle decisions
is to maximize he expected present value discounted ife-time utlity, subject totime
allocation and budget constraints. After substitufimgthese constraints in the utility function
the present value ofifetime utility associated withthe fertility alternative ny {0, 1},

conditional on reatation of income shocke( ), and given particular employmenH( ) and

schooling §;) choices in the current periads given by:

Vi,r:n (Zit’ Hit’SNgit):U { VV(SI’Tit)Hit +Iit(Mit’St’Nit)+git’
T_Hit _TS*Sn!Nit!ni,t—v Mit’:uit’ei’Dit}

1
+ ﬂ Ey,t Z Pr(M it+1 | Ni,t+1’ I”|it ’ S|,t+11\Ni,t+1 ’Hi ’ Di,t+1) G (Zi,t+1)

M; =0

whereG(Z, ,,) is the total lifetime expected utility attimeand b i s a di scount f

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

a periodspecific demand function faonceptionas a function bz, H . , ands; and a demand

it ?

function for education as well as a labor supply function expressed in te#ns of

4. Empirical Model

As was discussed in the theoretical model, fertility decisions are ylowgelconnected
with other major lifechanging choices such as education, employment, and marriage. Estimation
of the determinants of the fertility outcomes as an independent decision making process will
result in biasedand inconsistentesults if some factors influencingl @r some of the above
decisions are unobserved or unaccounted by a reseaFateexample, nobservedcareer
oriented ambitions may be realized in greater investment in human capital through acquisition of
an advanced academilegreeas well as inpostpmement of both marriage and the onset of
motherhood Therefore, estimation techniques (e.g., Logit, Probit, Ordinary Least Squtras)
ignore theendogeneity ofeducation overestimate the negative effect of education, by not
isolating unmeasured individl characteristics from the effect ain advanced degree
obtainmentAl t er nati vel y, -oriented Vakiesare mostiikely to heaealizdd in
an early transition to motherhood, early and kasging marriage, low labenarket attachment,
and minimal investment in human capital then the positive effect of marriage and the negative
impacts of education and employment on the probability of conception will be overestimated.
In my preferred estimation method simultaneouslyestimatethe determinants of fertility,
maternaleducation,employmentwork hours and marital outcomes, by applying a maximum
likelihood random effectsnethod with explicit modelingof individuat and conmunity-level
heterogeneityAnother approach used in the literattwecontrol for heterogeneity paneldata
studiesis to treat an unobserved factor as an individual fixed effect. There are several drawbacks
associated with this method. First, it requires at least two observations for each individual and, in
the case o& nonlinear modelit needsaneven larger numbaeaf observations for each individual
in order to produce consistent resulfngeles, 1998)The fixed effects modetesults in a
significant lossin degrees of freedondue to the introduction of additional parameters
substantiallyexceedinghoserequiral for estimation of the discrete random effects modeé Th
fixed effectsapproachalsoreduces the vardmlity of explanatory variableby employing only
overtime changes to identify a particular effegthich might yield imprecise estimates for
variablesdemonstrating little time variation such as acquired education and marital E@tus
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similar reasons, the fixed effeamnethod amplifies measurement error prolde@®n the other
hand, n addition to addressing the endogeneity problem arising from gendence of the life
cycle individual choices on the unobserved permanent preference parahegtent estimation
framework (or discrete random effects modelljows the examination ofnot only the direct
contemporaneousnpact of all modeled choices @policy variables on fertility outcomgbut
alsotheir indirect effect througthevarious pathways desbed in the theoretical model.

The description of theempirical specificatiorfollows the timelire of pefrperiod choices
as itis outlined in the theoretical model. Before defining eguation ofprimary interest the
fertility equation | present thenarital outcomeand therjoint schooling, employment and hours

of work decisionsAll empirical equationsg, wheree=K, M, S, L, ancH, sharea similar error

structure whereunobserved determinants atecomposed intpermanent individual A°, and

community, @; , componentsnd an idiosyncratic termy . Theindividual heterogenejt term

is intended to captutiedividual-specific tastefor family and children, career ambitions, and the
degree of fecundity. The communitgterogeneity parameter embodies local beliefs regarding
family size and local values defining thecedly accepted role of a woman in the community.

Unobserved personal and community factors are assumed to correlate across equations.

4.1. Marriage Equation

Following the theoretical model, the marital status in every y&am the age of 14 is
modeled by a discrete time annual renewal hazard model as a function of the one period lagged
choicevariablest*

[Pr(Mijt =D | 2", 0" ]
In

=D .a™+Z BN +PYy M LM LM,
PrM;, =0) |2, 0" iih 7 l :

ijt i

The dependent variabl®l, takes the value 1 if a womarirom communityj is married

at timet, and 0O otherwiseThe lagged variables reflethe dependence of the probability
distributionof marital status in every periddn thehistory of variables known at the beginning
of timet including previous decisions. All modeletiaices are made after learnitige current

periodos mdlreiatneal hazart aft beisg. married is influenced éyogenous

4 The logistic form of the marital equation specification relies on an assumption that the-sexalfselated error
term, 5, , follows the Extrene Value distribution.
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individual and household variable®;,, such ast h e w oage ethmisity and dwelling

ownership and previous endogenousoutcomes, Z, ;, ;, such asthe number of children ever

born, her fertility decision in the previous periogast year school enrollment, highest
educational degree obtainednd current potential wageMarital status also depends on

community and regional timearying characteristicst?” , including ratios of marriages and

divorces to adult population, female to male ratio, &&ms4" and coJM are individual and

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

Since labor earnings are not available for unemployed women, potential wages are
predicted for all womemo capturehe shadow prices of their time. They are predicted based on
computed parameters tie offered wage estimategbintly with labor force participatiorand
education equations. Thealwcation equation is included as parttbé maximum likelihood
estimation to control for endogeneity of education in the wage equation, whereas the labor force
participation equation corrects for sample selection bias since wages are observed only for the
working population of womefT. Following the theoretical modehelog wage function is given
by:16

InWy, =y + S, + a7+t + Py + A+ o +
In addition to providing estimates of the effects of the key variables on fertility through

their impact ommarriage outcomehe marriage equation controls for the endogeneity of marital

statusand norearned income in the other equations.

15 A substantial number of working women do not report any earnings. This number is the highest during the first
three rounds reaching 35% in 1998, which to the large degree can be attributetype tfeearnings information

recorced in those yearis money wages paid in the last 30 days. After 1998, when a more complete measure of work
compensation becomes available, oni§% of working women do not report their earnings. To account for missing
wage information in the estimation gbtential wages, | subdivide the sample of women in three categories:
unemployed, employed with reported wages, and employed with missing wages. Therefore, the employment
equation is specified not as a simple logit, but as a multinomial logit.

18 According to the labesupply theory, a person chooses employment over unemployment if her reservation wage

is below the offered wage (or market wage), where the reservation wage represents earnings at which this person is
indifferent between being empleg¢t and unemployed. Individuedand householevel variables summarizing the

cost of employmentand alternative income sources (e.g., marital status-enarr n e d i ncome, hus
characteristics, number of children, dwelling ownership, etc.) define gervegion wage and, therefore, the
empl oyment deci sion. On the other hand, offered wages

individual characteristics capturing cost of employment and alternative income sources are excludedviiage the
equation.
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4.2. EducationEmployment, and Hours of WoEquatiors

In this section, | specify joint schooling), employment(L) and hours of work(H)

decisions.These joint decisions are influenced detof individual and householéxogenous

covariates Dm)”, a vector of endogenoustatevariables ¢; ), and timevarying community
and regional characteristic®f, P; and P;, respectively). P7 and P; contain the same set

of characteristics including information captured in veEﬂbr.

As it is described in the theoretical model, at age 14 the woman completearigatory
schooling and starts planning her future careethuiaan capital accumulatiofror women of
age 14 and above, the education decision of whether or not to pursue additional schooling in the

current year is described by the following logistiafior

n Prs, =1)|2° 0°
Prs, =0)|4°,0°

1jt

} = Dijtas +Zijt,BS + Pjtsys +A° +sz_

The £hooling decision is influenced by suahdegenous covariat€¥;, ) as thetotal number of

children born to the woman aritle presence ohnewbor n i n t he ftommi | vy,

educational attainnmtt he womano6és mar i teardedisconet us , and her

The log odds ofthe woman being employed(ix >0) relative to being unemployed (

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

[Pur(Hijt >0)| A5, 0"
n

=D.a"+Z B +P-y" + A" +0".
PriH,, :O)|/1L,COL] : wh wr | ]

Endogenous covariates included 4 arethen umber of children ever b

fertility decision in the previous periptiighest education acquiteher marital status, and non
earned incomerhe employment equation is included to correct for sample selection bias in the
hours of work equation, which is estimated only for the workingssuple of womenThe

source of this biastemsfrom the potentialdivergence between the working ssdéimple of
women and their counterparts with respect to unobserved characteristics, such as family
preferences or motivationThe anployment equatioalso addresses the potential endogeneity of

employment status in the fertility and marriage equations.

YI'ndividual and household exogenous <covariates overl aj
excluded from the educational equation since only a small proportion of married women is observed to be still in
school.
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Work supply intensity is measured by weekly hours and formulated by:

H H H_H H H H
Hijt:Dijta +Zijtﬁ +Pij 7oA ta@; + 1y .

7y is a seriallyuncorrelatederror term following a normal distribution with mean 0 and

v ar i g Hleeeampldbymentintensitydecision depends on the folliing personal outcomes (

Z;, ):number of children in the householthe previous period reproductive decision, the
womanods compl e tpetahtialemdge cnasta ronne,d hierc ome, and t he
status The vectoer{* share the set of regional and community parametetth Pth from the

employment equatigrexcludingemployment agencwdicator, divorce and marriage ratesnd

male to female ratio.

4.3. Fertility Equations
Having allocated her time and money for the current period, the woman decides whether
or not to have a child in the next period. D
14 and 35, he timing of conception leading to the first and second live bighspecified
separately by a discrete time hakzenodel
Pringg =1IN; =k-LA4, 0,")
Prin, =0IN; =k-14,0.")

N N N, N N N
=§jtV/k+Hijt¢k+Dijtak +Zijtﬂk +Pjt 7k +;tik+wjk

k=1, 2
The dependent variablej. takes ona value of 1 if a womani from community]j

conceivesa K" child at time (age) or 0, otherwiseThe conception probabilitgt every period is

defined by obseed individual characteristicsD{;, and Z; , respectively), and timearying

pS

community observablesP(;“ ). The set oij[“ covariates overlapwith the vector®,’ i

L
jt o Pjt
and Pj{* . However,someregional and community parameters hawdy an indirect effect on

fertility behavior through other endogenous choices. Amdmegsd variables are regional
marriage and divorce rates, unemployment rates for different edwdagorups, and the
presence o&in unemployment agency in the population ceniére effects of all personaand

communitylevel characteristics are allowed tvary with parity. Also, the probability of

conceiving a child is influenced ntughout fertility years bypermanent personalif) and

community (coj“,i) factors which are unobserved by the researcher
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The cecision togive birth in the next period is influenced by all endogenous outcomes

associated with the current peri¢g; ,H;, ), including employment status, hours of work and

ijt
tenure,and histories Z;,) such as school enroliment statand acquired education, potential

wage, marital status, and nearned incomeThe source of the endogeneity of the above
variables is in the role of unobserved personal characterisijdsit shapnga | | of the won

fertility -related outcomesBecause of the correlation between these variables and the permanent
preference parameter, estimation of the fertility equation independently will yield biased and
inconsistent results. For these reasons, all described choices are egomtyeand unobserved
personal and community factors are assumed to correlate across equationer to avoid
making assumptions regarding the actual distribution of the unobserved factors such as an
assumption of normality, the error term distrilbat are approximated using a sqrarametric
discrete factor method (Heckman and Singer, 1994; Mroz and Guilkey, 1995 and Mroz, 1999).
The likdihood function specification can be founde Appendix.

For years prior tthe Russia Longitudinal Monitoring Survegverage or before reaching
18 years old, information on some variables is not recoverable. Fertility, education, and marital
equations will be modeled on a modified set of observables for those'yadss, for the years
bef ore the womands p a rimingoof fpsadand secondiconceptibis s ur v
specified in a single equation and estimated on a larger sample including all women in their
primary fecundity years regardless of their fertility histapon entering the study. The purpose
of this specification igo0 avoid sample selection bias associated with the sample definition
dependencen the previougeproductive choices since the analyzed sample is limited to women

entering the survey with lesisan two children.

5. Data

The empirical model is estimatadsing he Russia Longitudinal Monitoring Survey
(RLMS), which is anationally reprsentativelongitudinal surveycollected siteen times since
1992%° The RLMS is degned to study the impact of reforms tre wellbeing of households

and individuals.The RLMS is a householtdased survey, which coveassubstantial number of

18 For theyears before participation in the RLMS, the dependent variable in the marriage equation is divided into
three categories: married, not married, and missing marital status. Such a definition of marital status is determined
by failure to recover marital gtz for these years: 1471 women have missing marital information for at least one
period.

% The Russia Longitudinal Monitoring Survey has been organized and coordinabedBarry M. Popkin Fellow

of the Carolina Population Center at the Universitilofth Carolina at Chapel Hill.
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households including all individualsithin the sampled househol&&This longitudinal data set

is especially valuable for studying fertility since it links detailed individual income, educational,
employment and marital information with fertility histories, household, and community
characteristics. Data have been collected in two phases on ediffefgnt samples. This paper
analyzes data colleatein Phase Il, coveringRound V (1994) to Round XIV (2005/06and
includes3,750to 4,715 households with 8,34®,670 adult$® This survey employs a muiti

stage clustering design, which enable® do capture the great ethnigeterogeneity othe

Russian population antthie substantial socke conomi ¢ di versity of the
After excluding some remote areas, 1,850 regions, where 95.6% of the population resides,

participate in the samiplg procedure

5.1. Sample€Construction

The sample for this stly is restricted to womebpetweenthe ages 018 and 35 in 1994
2006. Since the primary focus of tlamalysis is on the timing of the first anconceptions, the
sample ofwomen is additionaly limited to years of life before they have their second chifl.
women have unrecoverable missing information on some key variables and, therefore, are
dropped from the studyl006 women agk18-35 with one or fewer children participatedan
leastone out of ten rounds of theurvey, resulting in 13,34@omanyear observationgsee
Table 5.1) Also, 1,825 individuals who have not participated in at least three consecutive rounds
or in the last one are right censoféd.Missing infamation for norrespmse roundss either
recovered based on information prowdda the later rounds or imputed, employing techniques
discussed later in this sectioWomen leaving this study for reasons related to the fertility
choices, which are not controlled for in thepntal model, might bias estimation results. The
attrition bias due to the rigltensored observations is addressed in the empirical estimation by

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

% Original dwellings are visited every round with three attempts to interview all-aduttbers, even if the
household had refused to participate during previous rounds, or if it is known that the household moved to a new
dwdling. Also, if the originally selected household or some members of it change their address, they are followed to
a new dwelling.

% The choice of Phase Il is dictated by its longer time span, improved quality of sampling procedure and inclusion
of the canmunity questionnaire.

2 f individuals do not respond to either the last one (246 women) or last two (477 women) rounds of the survey,
they are included in the right censored category. Out of 4006 individuals in the sample, 309 women have at least one
single nonrresponse, and 81 have missed two consecutive rounds of the auleast once.
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Table5.1 Summary Compositio

5.2. VariableDescription

Variables Mean
No. of individuals: 4006
Womanyear observations: 13346
-at risk with £ conception 6407
-at risk with 2¢ conception 6947
No. of first conceptions 596
No. of second conceptions 327
contains detail ed

The RLMS

nf ormation on

sampled households, including children. Linking mothers with their children within the

household allowghe construction otonception histories for each womaimce ag 14 The

dependent varidé in the fertility equationndicates whethea conception leading to a live birth

took place in a given year. The conception event is associated with a particular survey year if the

respective birth occurred not earlier thare anonth after the interview daéed not later than a

month after the next interviewSince the time interval between two consecutive interviews

ranges from 9 to 15 montfSthis rule results in the conception date falling in the interval 8

months before he interview or 7 months after the interview. In addition to retrospective

guestions, the RLMS poses questions to capthamges since the last intervieWherefore, it is

critical i n the def i

ni

ti

on

of

t he tecandntbee pt i o n

conception round. By doing so, individual and family characteristics, recorded in the interview,

embody the environment in which the decision to have a child was made rather thamgeflect

adjustments on the part of the woman and her familgczst®d with the recent or upcoming

birth of the child. On the other hand, the interview date of the conception round is restricted to be

relevant to the corresponding conception siea. As summarized ifable5.1, during years of

participation in the survew total of6407womanyear observations belong to a group at risk of

pregnancy at age 18 with their first child, and&947 with their second childA total of 596

conception events leading to the ficstild birth happened duringurveyedyears andt5% fewer

conceptions of the second chiBR{ conceptions) occurred.

ZThe interval between interviews reached 54 months for round VII and VIII.
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The key individualevel explanatory variables in thanalysis are agemarital status,
education,employment andlabor and nofabor income The constructionof these variables,
including imputaton rules for nofresponse yeam@nda detailed description dhe backdating of
marital and educational variables to age d# presented in AppendB The structure of the
survey allows for identii at i on of spouses wi t hin t he hou
characteristics to their wives. Hence, age, employment and education characteristics of the
husbands are also included in the analysis, employing the same guidelines to define
corresponding expfatory variables.

Among householdevel characteristics included in the analysistaeenumber of retired
adults residing in the dwelling, family ownership of their dwelling and some applicacesll
as their access to public utilities (e.g., centr@ating or water supply These familyrelated
factors are intended to capture availability of informal child r e, t he fami |l yds o)
wellbeing, and existence of any living space constraints. The Mter shown to play a
significant role irfertility planning in the previous literature on fertility in transition economies.
Table 5.2 sumnarizes descriptive statistics féihe discussed variabldsr all women in the
sampleand offersa comparison between them atitbsewomenwho decide to conoee their
first child and second child.

Regional timeseries data on 32 subdivisions, collected by the Federal State Statistics
Service (Goskomstat), are merged with the RLMS, employing regional identfrerdull list of
variables along with their diaitions is presented irAppendix B, Table B5.3. Theseregional
indicators capturghe socioeconomic circumstancegincluding the impacts of government
policies) in which women make their reproductive decisiohlsese socigconomic indicators
demonstra high volatility across studied yeats addition to the substantial heterogeneity of
t he count r y,Ghe socieenomit cghanges domot ynanifest themselves to the same
degree in all regions, so there is an additional variation in thoseatodi across different
regions. In particular,the 1998 financialcrisis did not bring the samenpact to all corners of
Russia: inflation in 1998 relative to the previous year ranged between 60.4% and 106%
Averageearnings dropped only 5% in some regions, but plummeted by 20% in others, and real
GDP experienced@rowth of up to 6.4% in some agass and declined by 17% iathers.Such
substantial differentiation in regional indicators both across years and regiondeprageded
variation in the soci@conomic environment to estimate the effects of the regional factors on

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

All women 1st Gnception 2nd Gnception
Variables Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Age 18-20 0.21 (0.41) 0.33 (0.47) 0.07 (0.26)
Age21-25 0.36 (0.48) 0.47 (0.50) 0.33 (0.47)
Age 26-30 0.25 (0.44) 0.16 (0.37) 0.41 (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 (0.42)
1st child 3- 8 years old 0.21 (0.41) 0.00 (0.00) 0.53 (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) 0.33 (0.47)
Some college 0.11 (0.32) 0.09 (0.28) 0.05 (0.21)
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 ofwork 44.03 (15.82) 43.95 (15.52) 43.29 (16.14)
Earnings 2.04 (2.04) 194 (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-earnedncome 0.92 (1.69) 0.98 (1.93) 0.74 (0.98)
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 (0.39)
Technical/medical school 0.47 (0.50) 047 (0.50) 0.48 (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 (23.55)
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) 0.05 (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 (0.36)
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 (0.46)
Sample size 13,345 595 329
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6. Results

This section presents and evaluaties estimates of the nirequation system modeled
jointly with controls for community and individual heterogeneity. The distributions of the
unobserved individualand communitytevel factors are estimated jointly with the rest of the
model 6s par amée fexide sdmyparametric ndigcrete factor method. Their
underlyirg distribution is approximated using discrete distribwgiamith four points of support
for community heterogeneity and nine points fodiwdual heterogeneity that add21
parameters and improvke loglikelihood function value by 15,612 (s@able6.1). For suchan
increase in the legkelihood value, the LikelihoodRatio test yields ®alue of approabing
zero, indicating strong significance thfe heterogeneity parametef$ie estimated probabilities

of each point of suppoand respective heterogetyecoefficientsare presented ihable6.1.

Table6.1: Estimation Summary Value of theLoglikelihood Function Number of Parameters
Heterogeneity corrected model -84205.60 599
Simple Logit model -92011.67 478
Gain from heterogeneityorrection 15612.14 121

Estimated Heterogeneityifributions

Weights Effects ofUnobserved ldterogeneityn Each Jointly Estimateddtiation
1st 2nd
Community Conception Conception Marriage Schooling Employment  Work Hours
Point1 0.25 0.00 0.00 0.00 0.00 0.00 0.00

Point2 0.19 0.20 (0.20) 0.07 (0.24) -0.02 (0.17) 0.39 (0.22) 0.19 (0.14) 451 (0.77)
Point3 043 -0.28 (0.14) -0.37 (0.17) 045 (0.12) 0.47 (0.13) -0.59 (0.08) 0.17 (0.46)
Point4 0.12 -0.84 (0.29) -0.03 (0.27) 1.56 (0.21) -1.04 (0.28) 0.93 (0.18) -6.19 (0.93)
Individual

Point1 0.11 0.00 0.00 0.00 0.00 0.00 0.00

Point2 0.16 0.25 (0.27) 0.31 (0.34) -3.63 (0.19) -2.36 (0.21) 3.56 (0.19) 0.97 (1.36)
Point3 0.12 -0.15 (0.27) 0.54 (0.29) -2.02 (0.21) 0.51 (0.25) 2.28 (0.18) -0.41 (1.43)
Point4 0.13 -1.69 (0.31) -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) -0.52 (0.45) -0.64 (0.21) -1.85 (0.26) 3.64 (0.22) 39.57 (1.49)
Point6 0.13 -0.75 (0.26) -0.44 (0.27) 1.71 (0.23) -0.06 (0.24) 3.05 (0.15) 1.52 (1.43)
Point7 0.13 -1.24 (0.29) -0.10 (0.31) 1.09 (0.21) -5.29 (0.34) 4.85 (0.21) 0.09 (1.34)
Point8 0.08 -1.15 (0.39) -0.24 (0.41) -0.61 (0.30) -2.69 (0.28) 2.14 (0.24) 2.06 (1.80)
Point9 0.11 -2.34 (0.36) -0.90 (0.47) 3.77 (0.44) -2.39 (0.29) 3.15 (0.26) -0.28 (1.51)

6.1 ldentification

Endogenous choices are identified by tiwaeying exogenous community and regional
variables which have only indirect effeadn fertility choices via the respective endogenous

outcomes. In particulathe presence adinemploynent agency in the population centirectly
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influences employment and education decisions, but imgadity outcomesonly through
altering educational and employment decisions. Other identification variableseanployment
rates for different edutan attainmentsjnteraction between thavailability of nurseryand
preschool facilitiesand having children of the corresponding agehabitation with a retired
adult interacted withhaving childrenof the preschool ag® marriage and divorce rateand
female to male ratioTwo specification tests are performed to asgest significance of all
identification variables first in the conception equations, proving their joint insignificance with
P-value of 0.26 and then in all the rest of the equoass, in which their insignificance can be
rejected with zero ®alue (Table 6.2). Also, the dynamic structure of the model provides
additional identificationsince the previouperiod values of exogenous tiraarying variables
impact thecurrent periocendogenous outcomes indirectly thgiuthepreviousperiod valueof
the latter(Bhargava, 1991). Moreover, the nlmearity property of the model is shown in Mroz

(1999) to be sufficient for its identification.

Table6.2 Results of the Likelihood Ratibests

Null Hypothegs: Statistics  Degrees of Fredom P-value
All heterogeneity parameters are jointly

insignificant 15612.14 121 0
Identification variables are jointly insignificant

in fertility equations 24.52 21 0.26
Identification variablegre jointly insignificant

in marriage, education, and employment equatit 357.85 40 0

6.1 Fertility Equations

Tables 6.2 and 8.present estimated parameters of annual first and second goncept
outcomes, respectively, fowo alternativeestimationtechniques. The first column in batibles
confains estimates fathe preferred randoraffectsmodel with correction foendogeneity and
heterogeneity, wherealset second one shows estimates feosimple logit model, relying othe

assumption oérror ermindependence.

% |ndicators of the availability of nursery and preschool facilities in the populatioarcemi cohabitation with a
retired adult are included only in the fertility equations as controls for-child costs and alternatives. However,
their interactions with the presence of a child of the relevant age are included in all of the endogetions égua
contr ol for accommod-eateineeds. of t he mot herdés chil d
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Table 6.2: Estimated Coefficients for the First Conception Equation

Random Effects Model Simple Logit Model

Variables Coef.  Std. Err. Coef. Std. Err.
Age 1820 1.599 (0.501) 1.482 (0.480)
Age 2125 1.366 (0.461) 1.284 (0.443)
Age 2630 1.116 (0.426) 1.022 (0.404)
Technical school -0.297 (0.344) 0.326 (0.271)
High school 0.069 (0.315) 0.334 (0.291)
Some college -0.361 (0.361) -0.158 (0.316)
College 1.319 (0.599) 1.817 (0.559)
College*1820 -2.708 (1.000) -2.582 (1.159)
College*2125 -1.565 (0.488) -1.437 (0.524)
College*2630 -1.386 (0.519) -1.158 (0.504)
Married 4.132 (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 (0.286)
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 (0.003)
Real GDP 0.004 (0.005) 0.007 (0.005)
Real GDP growth -0.015 (0.012) -0.019 (0.012)
GDP growth over 2 yrs 0.004 (0.008) 0.007 (0.007)
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 employmer 0.104 (0.023) 0.097 (0.025)
College grads employment 0.055 (0.020) 0.051 (0.020)
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 Second Conceptijpiation

Random Effects Mode Simple Logit Model

Variables Coef. Std. Err. Coef.  Std. Err.
1820 0.447 (0.508) 0.479 (0.453)
21-25 0.058 (0.345) 0.105 (0.309)
26-30 0.234 (0.237) 0.246 (0.213)
Technical school -0.690 (0.365) -0.520 (0.294)
High school -0.739 (0.329) -0.605 (0.282)
Some college -0.410 (0.445) -0.301 (0.352)
College -0.610 (0.440) -0.293 (0.329)
Index of assets -0.087 (0.036) -0.084 (0.033)
1st child < 3 years -1.357 (0.443) -1.345 (0.444)
1st child 3- 8 years old -0.545 (0.435) -0.550 (0.429)
Married 2.104 (0.600) 1.689 (0.635)
Student -0.024 (0.300) -0.028 (0.290)
Other income -0.056 (0.057) -0.058 (0.050)
Earnings -0.213 (0.207) -0.245 (0.162)
Employed -0.032 (0.281) 0.056 (0.235)
Tenure 0.014 (0.020) 0.012 (0.018)
Work hours 0.004 (0.005) 0.001 (0.004)
Retired adult 0.189 (0.154) 0.179 (0.142)
Slavic -0.440 (0.196) -0.358 (0.243)
European (excl.slavic) -0.393 (0.611) -0.226 (0.594)
Urban -0.029 (0.220) -0.082 (0.188)
Settlement of urban type 0.078 (0.308) -0.114 (0.251)
Own dwelling -0.074 (0.157) -0.082 (0.148)
Husbandds cha
Age -0.022 (0.016) -0.021 (0.019)
Technical school 0.369 (0.350) 0.360 (0.300)
High school 0.222 (0.314) 0.224 (0.252)
Some college 0.341 (0.451) 0.269 (0.415)
College 0.599 (0.358) 0.541 (0.295)
Work hours -0.009 (0.005) -0.009 (0.005)
Employed 0.209 (0.279) 0.127 (0.266)
Community variables:
Nursery -0.032 (0.156) -0.023 (0.153)
Preschool -0.048 (0.283) -0.018 (0.287)
Capacity -0.025 (0.012) -0.014 (0.009)
Capacity*<8 yrs old kids 0.015 (0.008) 0.015 (0.007)
Middle school -0.031 (0.150) -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)
Regionalvariables
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) -0.0081 (0.0044)
Real GDP growth -0.004 (0.006) -0.003 (0.005)
GDP in agricultural sector -0.334 (0.306) -0.321 (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 employmer  0.065 (0.028) 0.063 (0.033)
College grads employment  0.012 (0.021) 0.011 (0.023)
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 heterogeneitjfect Yes No

Inspection of the estimates for the first and second parities from the two models reveals
divergence in the effects of most endogenous variables even after adjusting for arbitrary
normalization, by comparing ratios of the effects (employimgprecisely stimated age 120
coefficient for the first birth interval anthe index coefficient for the second interval as
normalization factors3> Ignoring endogeneity and heterogeneity problems leads to downward
bias ofthe marriage effect on the fertility rate&s expected, being a student has a discouraging
effect on reproductive decisions, and it gains significance and becomes twice as powerful in the
preferred model for the first conception. Tenure has a positive and significant effect on the
annual probabilit of having a first child and is stable across specifications. More detailed
comparison of the predictions derived from the two models is presented in the simulation
section; direct interpretation of the effects of most covariates of interest is cosplmahe
presence of their interaction terms or related variables. Also, after controlling for community
heterogeneity in the first conception equatitwe, effects ofegional childcare capacity, fertility
rate and average earned income decrease initmdgnand lose significance. In the second

fertility equation, incorporating communigpecific permanent effects leads to a gain in

% Quantitative direct comparison between two models is complicated by the differing structure of their logistic error
terms, which in the case of the simple logit model also includesetieeogeneity parameter. Since the logit model

imposes an error term varlance%% , by arbitrary normalizing of estimated coefficients, only ratios of the

estimates can be used for comparison across models.
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significance for such regional factors @pacity ofpreschool facilitiesinflation, and average

earnings. The estimatés the remaining seven equations can be found in Appendix C.

6.2 Simulation Results

The discussionof the estimated coefficients incomplete for it presents onlghe
immediate effects of the fertilitgltering determinantsgnoring their indirect impact through the
contemporaneous marital, employment, and educdte@rogenous decisions and the kbagn
aspect of the analyzezhoices. Also, this model contains interaction terms as well as categorical
variablesfor whichinterpretation is not straightforward based on logit coefficients.

To answer these concertige-cycle simulations are performed by tracadbestimatedvo me n 6 s
choices back from age 14 following the timing guidelines described in the theoretical model.
Starting at age 14, using estimated parameters, including mass @oidtshe wo man 6 s
exogenous characteristics, | simulate all of her endogenous choices for every year of her life until
she either leaves the survey or gives birth to a second childt, fiescomputed annual
probabilities including conception, schooling, marriage, and employment probabildres,
compared to a corresponding random draw from a uniform distribution with endpoints zero and
one, to assign a particular value to her endogerahoices. Then, all tirarying variables

related to these decisions are updated accordingly. When the woman completes her high school
studies, she chooses between attending college or technical school, conditional on her selecting
to acquire additiona¢ducationShe is assigned a particuducational pathwagccording tahe
prevalence of the respective educational pursuite observed population of women with high
school diplomas Si nce only women observed t eristbse marr
recorded, | generate these characteristics, based on observed sample ,stafistiasely for

women in different age categories. For examfileh us bandds age IS gener ¢
draw from a normal distribution with mean and variance efdhserved sample afenmarried

to women in a particular age category. The endogenous outcomes are then averaged over the
sample of women. This process is replicated 250 times to calculate standard errors of predictions,
by perturbing the structural paraters according to the estimated covariance massuming
multivariate normality Univariate simulations are performed by assigning one of the exogenous

or endogenous covariates a particular value with subsequent simulationoytlgeonception,
eduational, employment, and maritathoices All simulated summaries presented in this section

isolatethe probabilities of the first and second parity transitionsykairs ofparticipation in the
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surveysince manycovariates of interest, both individual anegional, are available only for

those yearsTable 6.4 assessé®e performance of the lifeycle simulation to fit the observed

process. Taking into account the standard deviation of the sample statistics, the simulated

statisticsarevery close to thactualstatistics

Table 6.4: Distribution of Lifecycle Conception Probabilities by Agediips

Baseline Actual
First parity 1420 0.317 (0.018) 0.281 (0.450)
2125 0.195 (0.013) 0.234 (0.423)
2630 0.054 (0.005) 0.060 (0.238)
3135 0.009 (0.002) 0.011 (0.106)
Second parity 1420 0.044 (0.005) 0.035 (0.184)
21-25 0.099 (0.012) 0.111 (0.315)
2630 0.055 (0.008) 0.071 (0.257)
3135 0.016 (0.005) 0.022 (0.147)
Total number of conceptions:  0.791 (0.048) 0.821 (0.753)
Life-cycleeducation 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 as an individual choice has a strong effect on

reproductive decisions sinceiitfluencesthes hadow pri ce

hand, natiorwide attainment of college degree almost tripled dherdecade since 1994n
response to the emerging modern sector with its greater demand féy bigled labor.

Therefore the trend towarda more educatethbor force has at least twbmensions. Firgy, it

of t he

womanbo

captureghe pace of introduction of the new market systnthe development of the region, and

secondly, it reflects changes fime personal structure of incentivesThe fllowing Figure 6.1

compars the longterm effects of college, high school, and incomplete high school degrees and

% Higherlevels ofeducatim in the transition economy became more attractivenpared to the communist perjod

because of higher returns to education both in ternsvedge premium garticularly throughemployment inthe

emerging foreign/modern sector) and insurance against uogmgnt (Klasen and Luangv2006 and Kantrova,

2003.
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their attainment on the likelihood of the first and second conception at different’ afess.
negative effect of attainment of college ediaraton the onset of motherhoaglonly observed
for women b eduring tee sthholing yearg Padtisular,high school graduates are
170% and 1% more likely to sart motherhood before age #ian college graduates and high
school dropouts, reectively. Bythee a r | ythe2lifieéesce between high school graduates
and dropouts almost closemd college graduates take tead in occurrence of the first births
which goes up t@07% inthee a r | yHowBeled, sollege graduates never catphaith high
school graduates with respect ftequency of first births; the overall probability for college
degree holders 80% smallerUniversity educated mothers demonstrate the lowest frequency of
second birthswhereagnothers withincompletehigh school diplomas arassociated with the
highestsimulatedprobability ofa second conceptidor all age categorieshe latter(relative to
the former) havawice as largeof a probability beforereachng age 25and almost 1.5 times
afterwards. Comparisonof the timing of having a childfor various educational degrees
conditional on having a child, shows that acquisition of advanced degree not only rtetices
fertility but alsodelays substantially entrance to motherhbefore age 21seeFigure 6.2).2%
The gye structure the second conceptions is only slighityluenced by education with some
fertility shift from teen years tdhe | at e Tlefefors,the advanced education pursuit
interferes withthe mother roleof women; howeveras can be sednom Figure 6.3, increasing
thenumber of college graduates employed in the economy has a pronatalisbrefibeth parity
transitions.In particular,when the proportion of college graduates employedtle regional
economy increases from the lowedtserved level, 0.11, to the highest, 0.ft,all surveyed
years, the likelihood of the first and second conceptions improves by 77% andi1%,
respectively’® The emergence dhe modern sector creates environment enaaraging fertility,

but acquiringa college degree is not combinable with early childbearing and, moreover, creates
disincentivesfor womento have children even after completing their educatioe tothe

increased opportunity cost ofiild-raising associated with higher human capital.

" In the education simulations, | follow the timeline presented in the theoretical model. In doing so, the woman is
assigned college degree not immediately after reaching age 14, but after she cdrapleitggs school requirements

and four years of college education.

% These findings find support in conclusions made by Klasen and Luanov (2006) and Sobotka (2001) in their
analysis of Czech Republic.

* The relative effect of more educated labor forcatmnlikelihood of the first conception is particularly strong for

the youngest and oldest categories of women, more than 90% improvement in fertility probabilities. For the second
parity, it is the strongest for the youngest group (61% increase) andnig feith age down to 23% improvement.
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Figure 6.1: The Effect of Education on the Probability of First (Left Panel) and Second
(Right Panel) Births at Different Ages
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Figure 6.2:Effect of Education on Timing of First (Left Panel) and Second (Right Panel) Births

0.6 -
0.5 -
0.4 -
0.3 -
0.2
0.1 -

Conditional on their Realizians

—*— No high school

—*— No high school

—l— High school
—aA— College

18-20

21-25 26-30 31-35

0.5 - —l— High school
0.4 - —aA— College
0.3 1
0.2 A
0.1 A
0 T T T )
18-20 21-25 26-30 31-35

Figure6.3: The Effect ofthe Proportion of College Graduates Employed in the Regional
Economyon the Pobability of First (Left Panel) and SecondR{ght Panel) Births
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Also, a comparison of the simulated frequencies of the conception evenegydy

categories acroghe two modelsis presentedn Figure6.4. As can beseenin Figure 6.4, the

results with endogeneity ntrols and without them argignificantly different for thdirst and
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second birth interva)] and ttest suggests that the respextprobabilitiesof conception at
different agesre statistically differentven atl% level of significancé® According to the total
probabilities of the first and second conceptions during the survey years, ignoring endogeneity
and heterogeneityubsantially biases dowrthe negativeeffect ofa college degree relative tm
incomplete high school educatidh It appears thatthe importance ofhuman capital
accumulationis so prevalent that women who hase unobserved inclination toward high
fertility curtalil it in favor of advanced education, whigh turn, increases opportunity cost of
childbearing in excessf the cost estimated by the simple logit model. As a result, women
exhibiting familyoriented preferences find themselves acquiring higher atiduc and
reevaluating their fertility, buheystill have agreater probability of choosing in favor of having

a child than their amterpartghatis observed in the biased down logit estimates

Figure6.4: The Effect of Educationon the Probabilityf First (LeftPanel) and Second
(Right Panel) Births at Different Ages
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According toFigure6.5 (right panel) the effect of marriage othe first birth probability
varies greatly with agen particular,married women are 6#imes more likelyto have their first
born childin their teens an@.5times more likely irntheire a r | ylInte2eBtiaghy, his disparity
is reversedvhen women reachge26. never married women hawel.28 times highelikelihood
to starta family than their counterpts. Hence, marital status shittse timing of the onset of
motherhood toward youegyears Marital statusiasaneven moresubstantial pronatalisiripact
on the second birth. ltelative sizeisthe t r ongest f or (moeasng 38itimest hei r

30 Even though the effect of a college degree is visually very similar across the two models except for the teen years
when the negative effect of education (or college years) is underestimated, the difference in the simulated
probabilities is still signifiantly different at all ages with alue approaching zero.

*According to the preferred model , the first conception probability for the surveyed years declines by 0.038 from
0.204 level in response to obtaining college degree versus incomplete se@hdztyon, as opposed to decline in
conception probability only by 0.008 in the logit specification.
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the frequency of conception events) and fallinglLt88 times for the oldest categqseeFigure

6.5). The simulated logit probabilitigsrovide significantly different estimates of the marriage
effect: all of the agspecific probabilities are statistically differentthe 1% significance level.
Overall marital status is estimated fgay a more substantial role in reproductive decision
making if unobserved individual characteristics are not accountei iiwdjvid ual heterogeneity

is modeledpeing married in all periods verses never being mamiegass thefirst conception
occurrence by 0.14ndby 0.33 pointsf not. The respective numbers for the second conception
are 0.093 and 0.122 potential explanatiorior this divergence irthe results is thathe logit
specificationessentiallycomparedfertility rates of those who have entered marriage to those
women who have decided againstignoring that some women madeeir nuptial decision

based on fertilityrelated unobserved preferences.

Figure6.5: The Effect of Marriage on the Prolildl of First (RightPanel) and Second
(Left Panel) Births at Different Ages
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In the literaturethe transition period is widely associated withe reduced availability
and quality of public servicesncluding formal childcare Two levels & child-care capacity,
38% (the lowest observed) aBd% (the highest observed across regions) are simulated to be
available throughout participation in the surviyreased chiktare availabilityleads to earlier
childbearing and highdirst conceptiorfertility (seeFigure6.6). As expected,improved child
care capacityhas a stronger impaan younger womera 20% increase irthe conception
probability for the 180 year olds)since it coincides with a period of more intense human
capital accumulatioboth in school and on the jobhese findings are consistent with Rindfuss
et al.(2007).The effect of day care capacity reverses for the second birth interval and becomes

negative One possible explanation could be thagh accessibility of child caracilitatesan
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early transition to mithverhood without sacrificinhemo t h earedraspirations, but it does not
provide her with sufficiently favorable conditions to resobe time conflict between her
established¢areerdemands and two-child family. For low child-care accessibilitynotherhood

i nterferes subst anpareeralich is capturgdhn low first concepticn maes
as well as irarelatively low oppomtinity cost duringhe second birth interval if a woman decides

to have a first borninterestingly women seem to rely more on informal chilake availability,
captured bythe presence of a retired adult in the family, when making their decision regarding
havinga second child?

Figure6.6: The Simulated #ectsof Low and High Capacity of Child&eFacilities on the
Probability of First (LeftPanel) and Secor(®ight Panel) Births at Different Ages
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Toassest he effect of potenti al wages on ferti

are fixed at three levels, 1.84, 1.24, &@4 rublesrepresenting sample averages before, during

and afterthe 1998 criss. A reductionin bothp a r i fertilitg tésaswages growproves that
thesubstitution effect of wo theintdne effecd(spergurel s mor
6.7). In particularwh en womends ear niaongisseveltorp9drablesel3s®»r om t h
growth, women reduce their willingness have a first child by 17% anda second child by

31%* According to simulations of 25%, 50%, 100%, aB0% changes in hourly earnings of

women, the wage elasticity tifeannual fertility probability is found to vary betwedh14 and

0.17 for the first onception and betweei®.27 and-0.42 for the second on&herefore, the
negativewage effect is stronger for the second transition rate

%|f a retired adult is residing in the same household, a woman is 9% more likely to have a second child.
33 All related fertility probabilities are presgly estimated with boettrapped standard errors ranging between
0.00010 and 0.00016.
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Figure6.7: The Simulated Effects dkeal Wages on the Probability of First (Left Panel) and
Second (Right Panel) Births at Different Ages
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Most child allowance programs in Russia operate through supplementirganed
income, which motivates simulation abnetime paymentn the amount 0$10,220,enacted in
January 200.7According to the expected probabilitighjs substantial financial contribution to
the family income lead$o only a small 5.6% increase inrfit canception occurrences that is
mostly attributed to growth iteenage pregnanciea 10% increase). Moreover, it hassaall
negative impact on second transition rates, reduttiegoverall probability by 6.6%. Sizable
financial subsidies do not appear to be an effective way to encourage fertility, esgecitiy
secondbirth. | also conducted simulations of income changes by 25%, 50%, 100%G#ad
yielding income elagities of annual probabilitieef 0.006 and-0.034 for the first and second
parities, respectively.

Analysis of reproductive decisions cannmé complete without consideration tfe
sociceconomic environmerih which these decisions are madspecially taking into account
thevolatility of the Russian economy during the transition periblde eonomic environment of
the 19 06 s , a s ribed in the mtrodli@icanccan be characterized by high inflation
reaching 220% with respect to the previous year in 19948466 in 1998 Also, real wages
fluctuated significantly, experiencing 32% fall during199899 and more than doubling by
2004 To isolate the effect of these economic changes, | peraimulation of six economic
environments defined by different regional inflation rates and monthly earned inElgher
average wages create better earnings opportunities for wavherh trankates tolow transition
rates to motherhoo(vith aregional wage elasticitgf annual transition rate 60.23); however,
conditional on having a first child, the likelihood of having a second one is improving greatly in
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the high income regionsvith a1.07 regional wage elasticity of annual transition rat@unger
mothers are particularly responsive to the regioealincome changes; in particular50%rise

in wages leads ta54% increase in frequencies of having a second child before age 21%nd 38
increase for wo méeeTabla6.5)% Alse,iag a resaltrof sych a2 fisé m real
income, annual probabilities of continuing education and employment experience a relative
decline by 11% and 6%, respectively, wherdeeprobability of beng married demonstrates a
increase by 4%with respectto the baseline cas&loreover, lased onthe estimatedearnings
growth impact a 21% growth in real wageover 2 years, representing a modest growth for
Russia at the turn of this century, as compaoe@% growth scenario over the studied period,
leads toan 11% relative decline ithetotal number of births, witlh 9% decrease ithe number

of first parity transitions and 14% decrease in seco(gkeTable6.5).>* On the other handhe
1998 criss level of slowdown ireconomic activities is expected to resali8% 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 Robabilities
1st conception 0.114 (0.026) 0.210 (0.038) 0.174 (0.034) 0.154 (0.037)
2nd conception 0.042 (0.017) 0.060 (0.023) 0.114 (0.033) 0.138 (0.039)
Student 0.190 (0.006) 0.216 (0.013) 0.168 (0.013) 0.149 (0.021)
Employment 0.518 (0.028) 0.548 (0.030) 0.488 (0.032) 0.457 (0.039)
Marriage 0.561 (0.009) 0.529 (0.017) 0.583 (0.014) 0.594 (0.024)
The Effect of Economic Growth over 2 Year Period
Annual Robabilities -33% 0% 21% 45%
1st conception 0.232 (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 0.192 (0.012) 0.191 (0.007) 0.190 (0.007) 0.189 (0.010)
Employment 0.515 (0.028) 0.517 (0.028) 0.518 (0.028) 0.520 (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 Robabilities Baseline 220% 84% 0%
1st conception 0.114 (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 0.518 (0.028) 0.413 (0.033) 0.498 (0.028) 0.549 (0.028)
Marriage 0.561 (0.009) 0.477 (0.023) 0.545 (0.010) 0.586 (0.010)

Note: Standard erreraregiven in parentheses

34 The growth rate over two years reached 45% in 2000 and did not fall below 22% over the next 5 years.
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High inflation rates bring uncertainty to economiellbeingandreduce theeal value of
earnings As shown inTable 6.5, inflation is predictedto have a sizable negative influence on
fertility. If birth rates are compared for tleeonomy with 84% inflatior(1998 crisis level)
againstthe 0% inflation case, womeappear to reduce the totaimber of children they have by
14%, the number of firdborns by 7% and the number of second children by Z#%.decrease
in fertility rates isobserve for all ages withan overall delay inthe timing of the births.The
direct effect of high inflation is reinforced anincreased annual probability of schiag (20%
increase) and decreasedobability of marriage (by 7%) and employment (by 9%). | also
observe a substantigbsitive peer effect which is particularly strorigr the second paritya
relatively small positive effect of regional unemployment on the second transition rate, and

positive effect of tenure accumulation.

7. Conclusion

This paeroffers a comprehensive analysistioé determinants dbw fertility in Russia
It disentanglesomgdex pathways through which lifeycle personal choices exert themselves on
fertility behavior. This study also analyzes the extent to which sdemographic
circumstancesncluding fertility policies shape reproductive decisions both directly and through
other related choicedy findings demonstrate that the recentreased demand forighly-
skilled labor bythe emerging modern sectorfluences fertility outcomes throudtvo pathways
individual human capital accumulatioand regional college graduates representationthe
employed population, capturinthe pace ofthe transition tothe new market systemAs
expected, attainment afcollege degree interferes withe maternal role of womenmgsulting in
delayed chillbearing and lower overall fertilitthowever,an increasingproportion of college
graduates employed in the economy has a pronatalist effect on both parity trarseiwes.he
emergence ofhe modern sector creates) environment encouraging fertility, bpursuitof a
college degree is not combinable with early childimgaand, moreover, creates disincentives to
have children even &t completing education becausetw increased opportunity cost of child
raising associated with higher human capifdso, simulations of the effects of individual
choices such as edwtional attainment and marital outcome, underlihe importance of
modeling unobserved individuadnd communityspecific parameters. Ignorirendogeneityof
fertility-related individual choicesignificantly reduced the negative effect afcollege degre

relative to an incomplete secondary educatioin addition the simple logit estimation
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overestimates the willingness or ability of married women to have children, as compared to
nevermarried women.

The increasingshadow value of female time, as itnmseasured by potential earnings, is
estimated to have significantnegative effect on fertilitywith the wage elasticity ahe annual
fertility probability ranging beveen-0.14 and-0.42 for the first conception and betweef.27
and -0.42 for the secah one. It appears thahe substitution effect of female earnings is
estimated to be more powerful thdre income effectand its effect is stronger for the second
birth. Moreover, higher regional wages create better earnings opportunities for women
reinforcing the negative maternal wage effect tme transition to motherhood (regional wage
elasticity ofthe annual birth probability 0f0.23). However, conditional on havirgfirst child,
high income regions createpronatalist environment with estimateeyional income elasticity
of annual transition rate of 1.0My findings also indicate that current fertility polioyperating
through supplementing neearned income of motheris not able to generate the desired effect.
Evenasizable ondime payment of $10,220 (enacted in 20p®)duces only 5.6% increase in
the first conception occurrences and reduces the number of second births by 6.6%.

As discussed aboyéigh inflation was a significant factor in defininthe Russian
economic enviroment duringhe199 0 6 s a ngohg great urtertainy regarding individual
economic wellbeing. As expected, in highly uncertain economic circumstances, women
significantly reduce their fertility. The direoegativeeffect of high inflation igeinforced by its
indirect impact through greater school attendance, lowetiagarand employment probabilities

Overall, ny findings show that fertilitystimulating efforts should be directagvay from
the supplementation of nelabor income, as it isonductechow, but towardheimprovement of
macrastabilization policiesandthe reconciliation ofthe incompatibility of the careerdemands
of the markesystemwith therequirements of motherhood.
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Appendix A:Likelihood Function Specification

In order to avoid making assumptions regarding the actual distribution of the unobserved
factors such as an assumption of normality, the error term distributions are approxisiadgeal
semiparametric discrete factor method (Heckman and Singer, 1994; Mroz and Guilkey, 1995
and Mroz, 1999). The joint distribution of the individual unobserved terms for a worsan
given by

7, (0)=Pr(4) =A},45 = Ay, A =20, A" =4, A" =40 2 = 4,

AN = A8 = A8 M = MM = g,

for b=1, 2, é, uBberofwrhassrpeintsB denoses undbserved terms associated

with the corresponding modified equations for years prior to the survey period.

Then, the distribution of the permanent commuuaitpbservablevith Q points of support is

L L

S S M H H
=0°,0o" =0 ,0" =0 0" =0,
a K “for q=1¥ 2,6,

75(q) = Pr(a)lN =a)1'\c'1,a)2’\' =a)2“:1,a) g

N' °N 'S 'S 'M ‘™M ‘M ‘™M
0 =0, ,0°=0,0" =0,",0"" =0, 2),

The parameters of the above distributions are estimated along with the other unknown
parameters of the model using a maximum likelihood procedure. Omitting the observed
explanatory variables for notational simpligitiie contribution of womanfrom communityj to
the likelihood function, conditional on the individual and community heterogeneity errors, is

Ay 2
L0 = [ ] ][ Prove =114, o)™ [1-Priy =112, o) )™ |

t=14 k=1

2
F;_r@ﬁ =1|4;, qu)%;t [1-Pr(s, =1] g C‘)qs)]liajt Hpr(Mijt =m| A", a)qu)][Mijt =m|
i 2 m=0

1_[ 1_[ [Pr(njtk :1| Nijt =k-1, ﬂko, wk'i)n”'k [1- Pr(r\jtk :1| Nijt = k—lﬂko, a’%)]linjtk]

t=A; k=1

Prés, =114, @5) " [1-Prg, =114, o)) ™ Privy, =114, o)™ [1-Prvy, =114, 0} )T

1
PrH i >0 45, ob) 1. {H " >0}[1—Pr(H it >0| 2L, wb) 1. {H i so}] =D, | A, o)
(o2
where "

A = max18, age of womanm at the first surveyed year},
Ei= min{35, age of womam at the last response year}.

% » denotes unobservedmmunity paramete@ssociated with the corresponding modified equations for years

prior to the survey period (or initial condition equations).
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@ denotes a standard normal cumulative function with standard devigfion

The individual likelihood function unconditional on the personal unobserved pararbetess||

conditional on the community heterogeneity terms is
B
Lij (wq,ﬂ. )= Z”| (b)Lij (Ao a)q)
b=1

The unconditional likelihood function for all womewer all communities is

J Q N
Lij(”l,”J)ZH ”J(Q)H L (@4, 7,)

=1 g=1 i=1

where N is the total number of women and J is the total number ohcooities (=154).

Appendix B: Variables Construction

The entire sample is dividedtonfour age categories, identified by four dummy variables
The average age of the women in the sample is 25 yeaiBhaldrarital status indicator records
whether a woman isurrently in a registered or tegistered marriag®. As part of the adult
guestionnaire, the RLMS also collects information on whether an adult was ever married, which
is supplemented in rounds X and Xl the female sexual history questionnaitaining data
on age affirst marriage and duration of the current marriage. These variables constitute all
available information for backdating marital statosage 14If information on marital status is
missing for up to two periods and not recoverable using the previously described variables, then
a woman is assumed to stay married (divorced) if she is married (divorced) a year before and
after. In the case of changing marital status during heiperied dsence from the survey, |
assume that her transition to the new marital status took place in the mssotyOn average,
these women are married 53fthe time

Next, two types of education dummies are defined. The first one identifies the current
edwcational status and takes on a value of one if the individual reports being a student in a
particular survey year. Also, a set of five dummies defines the highest completed degree:
mandatory incomplete secondary school degre@ y8ars), high school degr€1012 years),
some college attended, but not completed, technical, medical, or pedagogical school diploma,

and college degré® Moreover, the RLMS records information tre duration of enroliment in

3 This distinction between types of marriages is not recorded in the study before 1998.
39 Degrees are stated in the order of adeanent.
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the educational institutions and on graduation ybasken down by their typ&. Using the
standard primary school enrollment age, 7 years oldhastarting age of schooling, and
assuming that schooling at all institutions is an uninterrupted process, all education variables can
be reconstructed for nenesponse years and before the surveyed years. \beaturation of
enrollment is missing, it is imputed by the average duration of attendance at the respective
school type. In cases of unknown graduation date, the assumption of continuity of education is
applied. 18% of persofround observations are in school.

The RLMS contains an extensive section on employment, which yields the following set
of work-related variables: employment status and history, hours of work, and earnings
information. A woman is consaled to be employed if she either works positive hours or is on
maternity leave without interruption of her employment. Employment history variables contain
information on tenure at the current primary job measured in days, total employment duration,
and a indicator recording whether the woman ever worked of'ndh addition to the above
described employment characteristics, duration of unemployment as well as duration of
schooling are used for imputation of missing variables. For employment informedovery,
schooling and working are assumed to be not combinable, which is supported by the data: only
one woman is observed to work while studying in 1995, this number increases to 7 for 1996 and
1998 and drops again to two female working students in.20d@n tenure information is not
reported, years of uninterrupted employment is assumed to constitute tenure at the current job.
The hours of work variable measures usual hours spent working at the primary job per week. In
cases of missing usual hours, liding 1994 (Round V) when this variable is not recorded,
hours of work are predicted based on reported hours for the last 3¢? daysnonresponse
years, for which employment status is recovered as being employed, hours of work are computed
as an averagof two surrounding rounds.

The earnings data containformation on aftetax monetary wages paid in the last 30
days by the primary employer and on a more appropriate measure of earawggage monthly

aftertax wagesi based on the last 12 monthsayments® Moreover, the latter measure

% Information on enroliment is not collected in Round V and records on graduation dates from all educational
institutions become available starting in Round IX. Records regarding ever studying in a particular school type are
collected for all rounsl

“L For V-VIII rounds, records of total years of employment are available only for those currently unemployed.

2 Other explanatory variables used in OLS estimation of usual hours of work predictor are second degree age
polynomial, educationnarital stéus, geographical identifiers, settlement type, and year dummies.

“31f a person has been employed with the current employer for less than 12 months, average monthly wage is
computed based on the time with this employer.



summarizes monthly earnings regardless of whether they were paid on time or not, and it is not
restricted to monetary payments. During the transition period, payments in goods as well as
arrearage of wages became\@lent in Russia. According to the sample statistics, goods are
received as payments for work byl8% of women getting any compensation for their work in

the last 30 days. Moreover, payments in kind were the only compensation for some of these
women in aparticular month. An even greater proportion obple faced delayed payments:

35% of working age women report owed earnings by the primary employer in 1994, and this
number peaks at 62.8% in 1998 with a subsequent decline to 12.6 % in 2004. Unfortunately
information on the preferred measure of earnings, average wages, is not collected for the first
three rounds. Instead, it is predicted based on monetary and in kind earnings in the last*30 days.
For nonresponse rounds, average wages are approximated by the means of two neighboring
values if they are nemissing.

A measure of nomarned income is constructed tas difference between total family
monetary income in the last 30 days, includimyments from a primary or additional place of
work in the form of money or goods, any kind of pensions, stipends, alimony, rental and interest
income, and total personal earnings from all jobs in the form of money or goods over the same
period of time. Mising norearned income for up to two periods is imputed by the averages of
two neighboring values, still leaving 290 families with missing household income infornration
at least one period. These missing values are predicted using OLS estimates oblthouseh
income as a function ad second degree age polynomial, education, marital status, household
composition, dwelling and appliances ownership, geographical identifiers, settlement type, and
year dummiesAll monetary values are adjusted for inflationngsimonthly CPI with 1995 as a
base year.

All geographical locations are classified as belonging to one of the three settlement types:
urban, settlement of urban type, and rural. Regional identifiers are used to group all sampled
sites into 8 aggregated giens such as Metropolitan areas (Moscow and St. Petersburg),
Northern and North Western, Ural, Western Siberian, North Caucasian, etc. The RLMS also
records information othe availability of formal nursery and pigchool child care facilities and

thepresence of middle and high schools in a particular population c&nter.

“4 Other explanatory variables used@LS estimation of average wage predictor are second degree age polynomial,
educationmarital status, geographical identifiers, settlement type, and year dummies.

%5 437 individuals are missing peehool formal chilecare information as well as all othelaracteristics of their
population center. In the empirical work, an indicator, identifying these population centers, is included.
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TableB5.3: Definitions and Descriptive Statistics of Regional Variables

Variable Description Mean Std. Dev.
Average wage Average monthly real wage 2.84 (1.60)
Wagegrowth Real wage growth, this year's wage as a percentage of last year's wage 103.65 (16.43)
Wage growth over 2 years  Real wage growth, this year's wage as a percentage of tefosear's wage 106.58  (27.20)
Real GDP Real GDP per capita 41.72  (27.67)
GDP in agricultural sector  Real percapita GDP in agricultural sector 0.22 (0.26)
GDP in industrial sector Real percapita GDP in industrial sector 35.07  (44.90)
Real GDP growth Real GDP per capita as percentage of last year's GDP 100.01  (11.00)
RealGDP growth over 2 yrs Real GDP per capita as percentage of bdfmseyear's GDP 99.09 (19.55)
Unemployment rate Unemployment rate, percent 9.79 (3.66)
Fertility rate Number of newborns per 1000 people for a year 9.19 (1.42)
Inflation CPlinflation, yearon-year price change, percent 0.46 (0.59)
Income belowe minimum Population below minimum income as percentage of total population 27.52  (10.33)
Technical grads employmen Employment ratio (relative to total employed) of technical and medical school gradt  30.47 (4.22)
College grads employment Employment ratio (relative to total employed) of college graduates 20.34 (6.07)
HS grads employment Employment ratio (relativeo total employed) of high school graduates 36.20 (6.38)
College graduates College graduates per 1000 of population 5.04 (3.22)
Tech graduates Technical and medical school graduates per 1000 of population 5.11 (1.39)
Capacity Number of 16 yearoldsin preschool as a percentage of total 57.70 (9.51)
Divorce rate Divorces per 1000 of adult (16+) population 5.64 (1.42)
Marriage rate Marriages per 1000 of adult population 8.51 (1.14)
Female/male ratio Ratio of adult women to men 1.20 (0.06)
Collegegrads unemploymen: Unemployed college graduates as a percentage of total unemployed 10.58 (5.36)
Technical grads ungph Unemployed technical and medical school graduates as a percentage of total unen  26.00 (5.37)
HS grads unemployment Unemployechigh school graduates as a percentage of total unemployed 47.57 (7.11)
City college Number of college students in a closest metropolitan area, in 1000s 19.77  (23.32)
City technical Number of technical and medical school students in a closest metropoéitarin 1000s 6.35 (7.18)




Appendix C: Estimation Results

Table C6.6: Estimated Coefficients for the Marriage, Education, Employment and Work Hours Equati

Marriage Education Employment Work Hours
Variables Coef. Std. Err.  Coef. Std. Err. Coef. Std. Err.  Coef. Std. Err.
1820 -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) -0.136 (0.701)
26-30 0.288 (0.131) -0.157 (0.240) -0.140 (0.096) 0.664 (0.533)
Technicalschool 0.760 (0.235) -0.540 (0.244) 1.391 (0.168) -4.838 (1.230)
High school 0.505 (0.223) 0.181 (0.232) 0.190 (0.155) -2.099 (1.159)
Some college -0.023 (0.247) 2.996 (0.252) -0.631 (0.175) -5.185 (1.335)
College 1.106 (0.278) -1.650 (0.280) 1.827 (0.188) -9.371  (1.368)
Indexof assets 0.029 (0.022) 0.048 (0.025) 0.111 (0.015)
No.kids 1.965 (0.284) -0.600 (0.362) 0.317 (0.229) -3.075 (1.025)
1st child < 3 years 1.541 (0.294) -0.657 (0.369) -0.773 (0.228) 0.455 (1.054)
1st child 3- 8 years old 0.592 (0.352) -0.682 (0.513) -0.668 (0.258) -1.675 (1.260)
Married -0.595 (0.135) 0.231 (0.264) -1.248 (1.276)
Student {-1) -0.407 (0.103)
Other income 0.020 (0.022) -0.067 (0.015) 0.121 (0.098)
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 (0.070) -0.513 (0.414)
Slavic 0.485 (0.136) -0.073 (0.151) 0.551 (0.100) 2.013 (0.578)
Europear(excl.slavic) 0.356 (0.386) 0.637 (0.457) 0.400 (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) 2.334 (0.675)

Settlement of urban type -0.607 (0.208) -0.392 (0.250) -0.271 (0.161) 0.594  (0.894)
Nursery*child < 3years -0.987 (0.101) 0.142 (0.108) -0.116 (0.071) -0.230 (0.462)
Preschoolthild < 8 yrs -0.867 (0.242) 0.053 (0.420) 0.326 (0.168) 3.009 (0.903)
Capacity*child < 8 years  0.013 (0.005) 0.007 (0.006) 0.002 (0.004) -0.007 (0.017)
Retired adultthild<8 yrs  -0.326 (0.162) 0.567 (0.169) 0.092 (0.117) -0.377 (0.513)

Middle school -0.037 (0.085) -0.041 (0.101) 0.155 (0.063) 0.504 (0.396)
High school 0.647 (0.222) 0.390 (0.311) -0.137 (0.194) -1.135 (0.932)
Library 0.325 (0.231) 0.578 (0.339) 0.053 (0.183) 0.945 (0.974)
Employment agency 0.380 (0.212) 0.136 (0.150)

Regional variables:

Average wage 0.282 (0.106) -0.213 (0.095) -0.136 (0.060) 1.255 (0.453)
Wage growth -0.083 (0.034) 0.074 (0.041) -0.112 (0.024) 0.648 (0.174)
Wage growth over 2yrs -0.001 (0.003) 0.001 (0.011)
Real GDP 0.001 (0.003) 0.004 (0.004) 0.012 (0.003) -0.042 (0.015)
GDP growth -0.004 (0.010) -0.006 (0.004) 0.005 (0.038)
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
GDP in ind.sector
Unemploymentate
Fertility rate

Inflation

Divorce rate

Marriage rate
Female/male ratio
Income below mimum
College grads unempl
Technical grads unempl
HS grads unempl
Technical grads empl
College grads empl
HS grads empl
College graduates
Tech. gradates
Cohort 1

Cohort 2

Cohort 3

Cohort 4

Constant

Unobserved heterogeneity effect

-0.262
-0.007
0.003
-0.006
-0.503
0.066
-0.042
2.820
0.007

-0.069
-0.052
-0.058

-0.447
-0.347
-1.418

-0.031

(0.153)
(0.002)
(0.014)
(0.047)
(0.120)
(0.043)
(0.060)
(1.205)
(0.006)

(0.019)
(0.015)
(0.018)

(0.164)
(0.203)
(0.283)

(1.923)
Yes

-0.606
0.000
0.067
0.031
0.577
0.325

-0.302
1.155

-0.002
0.035
0.031
0.016

-0.033

-0.045

-0.065

-0.061

-0.028

1.263
1.811
2.388
-2.298

(0.196)
(0.003)
(0.016)
(0.061)
(0.124)
(0.053)
(0.072)
(1.374)
(0.007)
(0.015)
(0.010)
(0.010)
(0.023)
(0.021)
(0.021)
(0.028)
(0.039)

(0.267)
(0.310)
(0.386)
(2.484)
Yes

0.058
0.003
-0.035
-0.078
-0.483
0.153
-0.105
0.784
-0.004
-0.022
-0.009
-0.006
-0.006
-0.006
0.019
0.024
0.066

-0.141

0.048
-0.108
-1.504

(0.119)
(0.001)
(0.010)
(0.039)
(0.079)
(0.033)
(0.045)
(0.969)
(0.004)
(0.009)
(0.006)
(0.006)
(0.015)
(0.013)
(0.014)
(0.017)
(0.026)

(0.115)
(0.139)
(0.194)
(1.610)
Yes

0.044
-0.009
-0.081
-0.243

3.392

-0.093
-0.050
-0.094
-0.046
-0.127
-0.137
-0.176
-0.010
-0.500

-0.335
-0.867

0.411
54.729

(0.769)
(0.008)
(0.062)
(0.220)
(0.496)

(0.025)
(0.054)
(0.038)
(0.040)
(0.094)
(0.082)
(0.087)
(0.095)
(0.152)

(0.583)
(0.713)
(1.003)
(7.958)
Yes

Table G5.7 Estimated Coefficients for the Marriage, Education, and Fertility Equations (for Before tf

Surveyed Years)

Marriage Education Fertility
Married Status Missing

Variables Coef. Std.Err. Coef. StdErr. Coef. Std.Err. Coef. StdErr.
Age 1415 -2.450 (0.314) 4.618 (0.437) 6.659 (0.331) -1.085 (0.224
Age 1617 -0.769 (0.266) -0.531 (0.418) 4.037 (0.277) 0.626 (0.168
Age 1820 0.607 (0.244) 1.771 (0.351) 1.565 (0.250) 1.107 (0.142
Age 2125 0.672 (0.226) 0.775 (0.316) 0.330 (0.229) 0.934 (0.128
Age 2630 0.178 (0.220) 0.189 (0.305) -0.084 (0.218) 0.492 (0.125
Technical school 0.786 (0.111) 0.658 (0.225) -5.291 (0.150) 0.428 (0.097
High school 0.581 (0.092) 0.829 (0.202) -3.288 (0.124) 0.400 (0.084
Some college 0.052 (0.122) 0.224 (0.269) 0.812 (0.151) 0.145 (0.105
College 0.865 (0.149) 0.857 (0.275) -6.810 (0.192) 0.450 (0.112
Slavic 0.286 (0.087) 0.074 (0.149) 0.288 (0.103) -0.108 (0.059
European (excl.slavic) 0.373 (0.269) 0.713 (0.428) 0.723 (0.392) -0.051 (0.187
Conceptiont1) 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) 0.728 (0.095) -1.037 (0.074
Married ¢-1) 4529 (0.111) 7.662 (0.202) -0.371 (0.080) 2.339 (0.072
Student -0.313 (0.065
Community:

Urban -0.200 (0.075) 0.546 (0.134) 1.027 (0.111) -0.291 (0.054

Settlement of urban type -0.185 (0.126) 0.173 (0.233) 0.305 (0.179) -0.205 (0.091

Metropolitan areas -0.678 (0.144) -0.305 (0.217) 0.085 (0.171) -0.044 (0.101

Northern and NWestern  -0.013 (0.147) -1.159 (0.231) 0.681 (0.178) 0.048 (0.103
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Table C6.7 (Continued)

Cental and Central
Black-
Earth
Volga-Vyastski and
Volga Basin
North Caucasian
Ural
Western Siberian
Year198084
Year 198589
Year 199094
Year 199596
Year 199800
Year 200104
Regional:
City college
City tedhnical
Constant
Cohort 2
Cohort 3
Cohort 4

-0.214

-0.248
-0.114
-0.090
-0.216
0.298
0.402
0.289
0.378
0.666
0.247

0.005
-0.019
0.476
-0.282
-0.238
-0.665

Unobserved Heterogeneityfect

Community: Point 1

Point 2

Point 3

Point 4
Individual: Point 1

Point 2

Point 3

Point 4

Point 5

Point 6

Point 7

Point 8

Point 9

0.000
0.056
0.096
0.413
0.000
-1.696
-0.623
-2260
-0.377
0.192
0.286
-0.140
2.419

(0.134)

(0.106)
(0.125)
(0.113)
(0.113)
(0.114)
(0.125)
(0.159)
(0.194)
(0.219)
(0.262)

(0.005)
(0.019)
(0.407)
(0.101)
(0.136)
(0.228)

(0.113)
(0.090)
(0.152)

(0.134)
(0.132)
(1.000)
(0.174)
(0.119)
(0.123)
(0.164)
(0.283)

-0.984

-0.551
-1.196
-0.764
-0.226
-0.222
-0.757
-1.652
-1.842
-2.325
-2.295

-0.026
0.120
6.400
0.680
0.202

-1.740

0.000
-1.293
-1.173
-0.149

0.000

1.030

1.229

7.592

0.743
-0.996
-1.409

1.214

5.846

(0.225)

(0.178)
(0.207)
(0.181)
(0.177)
(0.149)
(0.194)
(0.251)
(0.331)
(0.393)
(0.479)

(0.009)
(0.032)
(0.612)
(0.152)
(0.205)
(0.411)

(0.226)
(0.126)
(0.272)

(0.299)
(0.301)
(0.445)
(0.367)
(0.337)
(0.337)
(0.334)
(0.391)

-0.232

0.180
0.949
0.101
0.062
-0.324
-0.695
-1.470
-1.636
-1.175
-1.290

0.000
0.048
-0.727
0.998
1.636
0.629

0.000
0.830
0.744
-0.072
0.000
-0.157
4.666
1.800
0.774
2.418
-1.165
-5.396
-1.914

(0.161)

(0.163)
(0.159)
(0.164)
(0.134)
(0.109)
(0.129)
(0.169)
(0.209)
(0.238)
(0.272)

(0.005)
(0.019)
(0.430)
(0.122)
(0.151)
(0.241)

(0.234)
(0.101)
(0.196)

(0.241)
(0.233)
(0.225)
(0.259)
(0.185)
(0.252)
(0.220)
(0.247)

0.032

-0.025
0.103
0.131
0.098
0.551
0.794
0.328
0.440
0.367

-0.175

-0.002
0.007
-3.885
0.136
0.437
0.673

0.000
-0.021
-0.111
-0.032

0.000

0.150

0.263

0.243

0.348
-0.347
-0.433

0.420

0.190

(0.096

(0.079
(0.087
(0.080
(0.079
(0.121
(0.123
(0.139
(0.162
(0.181
(0.209

(0.004
(0.015
(0.244
(0.069
(0.094
(0.170

(0.081
(0.057
(0.110

(0.118
(0.130
(0.123
(0.156
(0.121
(0.117
(0.147
(0.124
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