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Exogenous variation in fertility from parental preferemdor sibling sex-mix composition is used
to identify the causal effect of family size on sevenaiicomes associated to either the allocation
of resources within the household or its influence oidem’s wellbeing. Reduced form results
using data from Colombia suggest that family size hastiwegzffects on average child’s quality.
Children from larger families have accumulated almost &88s/less of education, are less likely
(24-35 percentage points) to enroll in school and almasetwore likely to be held back in
school. Regarding household resources, oldest children fange families have a higher
probability of sharing a room, 22% more likely to livea house with no connection to sewer or
septic well and 28% less likely to have access to clester. Mothers in these households have
nearly 50% less labor participation and their oldest kidsadout twice as likely to engage in
labor activities or domestic chores. Children froange families are also more likely to be
physically or psychologically affected by actions of daoticegiolence. Other less sophisticated
but informative calculations using data on anthropometnes bidity and immunization records
also fit well with the main results of the quasi-expemtal research design. The evidence
presented here supports the idea of an existing taste fouthieer instead of quality of children,
regardless of the interdependence in prices between them.

* Special thanks go to Gary Engelhardt, Jeffrey Kubik and Dan Btackelpful comments and advice. | also
want to thank Indhira Santos and Raul Abreu-Lastra for useful eotsmand discussions. This paper is still work
in progress. Please do not cite without the permission of the author.



Introduction

In April of 2005 the Major of Cucuta, a Colombian town watipopulation of more
than 600,000 inhabitants, announced a controversial program saligabsterilization
among poor men and women and advertised it as an effextluce poverty. Aimost at the
same time, the Ministry of Social Policy launchedsmall program in a couple of
Colombian towns to provide free sterilization to woneth four or more children, an
strategy that state officials said was intended tohtfiggainst poverty”. Multiple birth-
control initiatives such as these have been implerdemenumerous places in the
developing world over the last decades. Most, if not l@lye been motivated by a
commonly observed association: families with loweandards of living usually have

higher fertility rates.

Understanding whether family size is a central detemnmiiofinvestment on children
and their future economic success is an issue of greial soportance. In that regard, the
co-movement between high birth rates and economiasstaat has encouraged policies
like the ones mentioned above is far from being refutgtdeticularly in low-income
environments. The problem is that the presence of alatore between birth rates and
economic status, although necessary, is not a sufficamition for determining causality.
With that in mind, increasing research efforts fromesaldisciplines have been devoted
to identify whether any meaningful causal effect exi8tsroad review of the available
evidence suggests that the results are mixed. The debaietab tradeoff between the
guantity and quality of children is still unresolved, a pdirwill return to in the next

section.



A primary obstacle in determining a causal connection linkanger families with
worse economic outcomes lies in both the existencenatbserved factors (e.g. tastes for
number and quality of children) that are correlated witthezher and their possible joint
determination. Therefore, standard Ordinary Least Sq&€S) techniques pick these
confounders and produce biased estimates of the populationgiara. A setting in which
the quantities of children vary exogenously is needed tentlingle the interaction
between the number of children and quality per child. Prevaagers in the existing
literature have addressed this issue using an exogenous séwagation in fertility
coming from either multiple births or sibling-sex compositjiRosenzweig and Wolpin
(1980), Duflo (1998), Caceres (2004), Black, Devereaux and Salh2b@s)( Conley and

Glauber (2005), Angrist, Lavy and Schlosser (2005), Rosenzameig hang (2006)].

The paper presented here builds upon a source of variatitamily size initially
developed by Angrist and Evans (1998). Using data from the Gaonbemographic and
Health Survey (DHS) of 2005, | exploit the exogenous changtertility induced by
sibling-sex preferences in families with at least twoeg@h children to shed some light on
the effects of family size on first (first- and sadeborn) children’s outcomes. The
contribution of this study is primarily empirical. Rir$ extend earlier papers by looking at
measures rarely examined in this context that can la¢edeto either the allocation of
resources within the household or that potentially infleeabildren’s wellbeing. Apart
from schooling performance, these variables include heatth utilization, the probability
of a child sharing a room with other kids, the accesghildren to clean water, the

characteristics of the household they are living inthes’ labor supply, children’s use of



time and domestic violence. Second, this work offers aitiadal opportunity for external
validation in the sense that most of the conclusienfais—particularly those using same-
sex instruments— have not been drawn from empirical se@é developing countries,
where the desired number of births and behavioral respdns@amily size may differ

systematically.

Contrary to what has been identified in other works timcsxamining developed
countries, the findings of this paper indicate that OL&upaters underestimate the effect
of family size. Several Two-stage Least Squares (2SéS)mates appear to be
considerably different from those obtained by OLS. Imegal, most of the empirical 2SLS
models employed in this paper suggest that family size bgatiwe effects on several
variables associated with children’s quality. More spealify, | find that children from
larger families have accumulated almost 1.3 years déssducation, are less likely
(between 24 and 35 percentage points) to be enrolled irolsahd almost twice more
likely to be held back, compared to their age referaza®orts. Regarding household
resources, oldest children from larger families are nikedy to be sharing a room with
their siblings, 22%% more likely to be living in a houséhwno connection to sewer or
with earth floor and 28% less likely to have accesddancwater. Mothers in households
with more children have almost 50% less labor participaéind their oldest kids about
twice as likely to engage in labor markets or domestares and spend around four more
hours per week on these activities. On average, &rgt-second-born from large families
are more likely to be physically or psychologicallyfeated by actions of domestic
violence within the household. Other less sophisticatedllbstrative calculations using

data on anthropometrics, morbidity and immunization ng¢xcappear to match these



findings as well. The evidence presented here seems atbgg with the hypothesis that
children are “cheap” and economically useful for poor gareandeveloping societies. The
evidence also suggests the existence of a “taste” fanuhwer rather than the quality of

children, regardless of the interdependence in prices bateach other.

The remainder of this paper is structured as followsti&@edl provides a short
background of the literature and briefly depicts the idieation issues in the traditional
methods of estimation. Section lll illustrates theperoal strategy followed in this paper
in order to circumvent these identification problems anadides a description of the data
and some relevant descriptive statistics. Section Bsgmts the empirical findings of the
2SLS procedures undertaken, including a discussion of thettge regressions and other

complementary calculations Section VI concludes.

l. Background

Among the several interactions taking place withinitbasehold, not surprisingly, a
great deal of attention has been devoted to the neddtip between the quantity of children
and their quality. This interest is mostly driven by the negative assaciatietween
income and fertility that is frequently observed within andoss countries. The theoretical
foundations of these patterns in fertility behavior mtegrated in the “quantity-quality”
model [Becker (1960), Becker and Lewis (1973), Becker and Tqi@s9)] which

provides consistent predictions to this regularity. Modeling optimal choices of the

! Quality is understood here as the level of direct and ictdingestments on children that provide utility to
the household and that affect positively their develogimature earnings and living potential. This quality
is also affected through other channels partially otti@fcontrol of the parents such as inherited ability, peer
effects, public investments and other sort of randomtsve



guantity and quality of children in a similar fashion of otbemmodities in the household,
this framework stresses a particular link between tlee the shadow price of the number
children is positively related to the level of qualitpdavice versa. In other words,
assuming no parental discrimination between their kidsinarease in the number of
children increases the cost of raising a quality child (mezat now applies to more of
them) and, correspondingly, an increase in quality ped @himore expensive the greater
the number of children. This argument leads to an inighade-off between quality and
guantity and reconciles the evidence of parents demandifdyecrhiof higher quality as

they get richer, without increasing their desired ligyti

Testing the “quantity-quality” trade-off is not only a meat of theoretical and
empirical relevance but a subject with deep policy icapions as well. Programs aimed to
discourage large families in order to reduce poverty anch@® economic development
can be justified on the basis of analyses confirminghégative influence of family size on
child quality. In fact, some existing evidence has systeaibt obtained results supporting
this connection. For instance, Leibowitz (1974), Blake (19BBpushek (1992) and Hill
and O’Neill (1994) find that children from larger familiessedower schooling attainment

in various dimensions.

From an empirical standpoint, there are concernshehe¢he causal effect of fertility
of interest has been identified in works that adopaadstird OLS analysis without dealing
with other confounders. This apprehension stems directiy ftee endogenous nature of

the trade-off between number and quality of childrém.order to illustrate this formally,

2 See Browning (1992) for a longer and more detailed discuesitwe traditional limitations in modeling the
effects of children on household behavior.



we can assume that the measure of investment or thensel of investment of children

I,C;, at point in time, t, can be described by:

C =BX; +N; +¢ (1)

where N measures the number of siblings at homérepresents demographic
characteristics and other controls and the error teambe decomposed in two terms,

& =V, +n;, with v, being a standard stochastic disturbance gndbeing a household

fixed unobserved effect. Therefore, using the datarmg$ of deviations of the mean and
calling Sthe sample covariance between any two variablegetagonship betwee@ and

N from the model in (1) can be written as:
Scn =B*Syn 0" Syn S (2)

The paramete® that captures the relationship of interest can bevexed only if
some assumptions are satisfied. Initially, we can asstnat the number of children is

orthogonal to other observable characteristics ig =0) and focus on more

challenging issues. For example, several findings linkimiglren from larger families with
worse outcomes have implicitly assumed that the tieineh in the right hand side of (2) is
negligible. That is, the decisions about the numibehddren are completely independent
of any fixed characteristic of the household and other unedisies do not condition

fertility whatsoever, thus the parametgis fully identified.

The notion of interdependence between quantity and qudlithildren sketched in
the theory suggests the presence of an omitted variablenkilaat type of approach. We

can think of a group of families with relatively higher dasmobservable) preferences for



more children facing a higher marginal cost of quality peldc(S, >0, S, <0),

whereas families with preferences for fewer childremld deal with a lower shadow price

for quality (S,y <0,S,c >0). Indeed, there is an apparent preference of some

households —particularly those with low income and low atoic in the developing
world- for a larger number of children with rather low istreent per child. For these
families, raising children is cheap in the sense that lbeeome wage earners at relatively
young ages and, due to low female wages and employmenttoppes, the cost of
maternal time devoted to childcare is not significardt Blccounting for this unobserved

characteristic would yield upward biased estimates optipeilation parameter of interest.

In contrast, the potential sources of individual heteremjgrcan also go in the
opposite direction to the one just pointed out aboveehatowards zero. An example of
this being the common belief that children raised in @hiyd households are growing up
without the benefit of child company and, thus are disadgma (e.g. selfish, lonely,
spoiled, maladjusted, etc.). That is, families canehaneferences for larger families just
because they might perceive the numerous interactikmsgtplace among siblings as
children’s quality enhancing and highly beneficial for theiufatdevelopment. Likewise,
non-random errors in the measurement of children’s outeamay produce attenuation
bias in estimates of the impact of family size orddrkn’s quality (e.g. one-child families
over-reporting the quality of their kids). Even thoughséh two problems are of different
nature, they both would result in underestimating tlgmiudes of the effects of fertility
on children’s well-being. In short, a final determinatiom which one of these or other

sources of bias dominates is, therefore, a subject aofieat@nalysis.



Disentangling the effects of the number of childremasg a trivial task because a
researcher needs an exogenous and measurable changditi tfeat can be used as a
source of identification to produce credible inferencet®kifects. In principle there are
only two options available to get around these obstatld® absence of longitudinal data.
First, one could assign new births randomly among eiffefamilies and examine whether
investment on children vary with the number of them. Aldioideal, this research design
is unattainable for obvious reasons. Secondly, and masgbfg, one can try to find an
exogenous change in fertility that simulates that experinby inducing a pseudo-

randomization of families between treatment and coispargroups.

Studies that have reproduced that simulation have egglaitostly two plausible
exogenous factors of variation in family size: mudéigoirths and mixed-sex sibling
preferences. For instance, Rosenzweig and Wolpin (1988aheasccurrence of twins to
test the trade-off between quantity and quality of childrednndian households. They
found that an increase in fertilty had a negative impac children’s educational
attainment and expenditures on consumer durables. SyniRosenzweig and Wolpin
(1980b) exploited U.S. data on multiple births to find a negatffect on women’s labor
participation. Conley and Glauber (2005) use the sibling-seyosition type of variation
to find a negative impact of family size on childrentueational outcomes using 1990

U.S. census data.

While this evidence seems to confirm the inverse link betviBennumber and
quality of children, other empirical studies do not supfiust view. For example, Caceres

(2004) uses U.S. Census data of multiple births to findahahcrease in the number of



children reduces their chance to attend private school taed mother’'s labor
participation, while increasing their probability of tHaldren sharing a room and parental
divorced. Despite of the influence of family size oed# proxies of allocation of resources
within the household, he finds no effect on other meastloser to children’s wellbeing
such as school grade or the likelihood of dropping out. (2@04) uses the relaxation in
China’s “one child policy” and the event of multiple birttes find that for single child
families, an exogenous increase in family size has giygegffect on first child’s school
attendance, an effect that is reversed for two-child lfasniUsing Norwegian data and
twin births as instruments as well, Black, Deveraux Salvanes (2005) find no effects of
sibship size on measures of educational attainment. Wiedigrist, Lavy and Schlosser
(2005) exploit variation in fertility from both multiplbirths and sibling-sex preferences in

Israeli Census data and find no evidence of a quantitytgtr@lde-off.

[ll. Empirical Methodology

A. ldentifying Strategy

Following Angrist and Evans (1998), | exploit plausible exmges changes in
fertility due to parental preferences for mixed-sibling semposition in at-least-two-child
and at-least-three-child families. Since the decisiodmawing more kids is in part driven by
the desire of having at least one of each sex and gemdbrtermined exogenously, a
dummy variable to identify women having same-sex birthgdyres an instrumental
variable (IV) for changes in fertility among these fi@si In other words, this instrument
induces exogenous differences in family size at the tirae appears to be orthogonal to

resource allocation decisions and its determinants.
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This empirical strategy is suitable to simulate theirdd experiment of changing
family size randomly and construct proper counterfastukbr example, assume the

researcher is interested here in two potential outcofesind C;, which represent the

investment or product of investment of childrewith, let's say,n andn+1 children,

respectively. Using the constant-effect models, theseptential outcomes can be written

as:

Y =a+d; + X;B+y )
where D; is used to denote treatment status. The differencehiidren’s outcomes
between children that were raisednfl-children families O; = } and those that were
raised imn-children families O, = Q is given by:

E[C,ID=1]-EGID=d=H¢- ¢ 1P=1
+HE[CoID=1-E[G, D=} (4)
=3 +{Ely; 1D, =] - E[y; |D, =0} )
The first term in the right hand side of (4) is tneerage causal effect of increasing

the number of children from to n+1 for those who had children. Nevertheless, it is not

possible to observe the same family withand n+1 children at the same time. The
counterfactual averagE[Qol D =]], therefore, cannot be observed. The second term in
the right hand side of (4) represents the omitt@dable bias if the outcome of families
with n children is not a good counterfactual of thosehwit1 children had they had

children, which would be the case of the sort athservable preferences discussed in the

previous section.
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In principle, an instrumenk,; constructed out of the sibling-sex composition (SSC)

of the first two and first three births removes that pt bias. This sex composition is
used to construct a dummy IV taking the value of oneHosé families with the first two
or three births having the same sex, and zero otherwisee $he SSC is randomly
assigned and appears to have significant effects oinlyfeame, a quasi-experimental
setting involving this IV can be used to approximate a rameked trial. The effect of

fertility on children’s quality can be generalized by théofeing model:
C=Xp+oD+y (6)
where D, is a dummy variable for women having more than two adldm families with

at least two births) or more than three children &@mifies with at least three births) and
the other variables as defined before. If only the vanatd the instrument that is

associated witlD; is used to identify the parameter of interest, it fodat:

S
gV = SC'Z )
D,z

And given thatZ, is a binary variable, the IV sample estimateotan be expressed

as follows:

v _ {E[Ci |Z; :1]_ E[Ci | Z; :O]}

“{E[p, 1z, =1-E[D, |1z =0] (8)

The expression in (8), a Wald estimate, depicts rdguced-form relationships

betweenyY; and Z, (numerator) and¥; and D, (denominator). This parameter is the ratio

|
of the difference in the measure of child qualihd dhe probability of having more than

two (three) children for those women with the finsb (three) births of the same sex and

12



those with sibling-sex mixed. Exactly the same way of tholkapplies for the case in

which the number of children, instead Bf, is instrumented by, .

In line with the identifying assumption, it follows th&[C | Z] varies with the

instrument only through its effect db, and thus a causal relationship between family size

and children’s quality can be recovered. Nonetheless, worth mentioning that this
source of variation is only identifying the effect of havingrenbirths on those women in
at-least-two-child and at-least three-child families séndreatment status was modified

byZ;, a parameter usually called local average treatmeette{(LATE, Imbens and

Angrist, 1994). Accordingly, the IV strategy used herestsnm@ating the effect of fertility
on families who had more children because of the SS@eif births but would not

otherwise have increased their family size.

B. Data, Samples and Descriptive Statistics

The data employed here come from the Colombian Dembgrapd Health Survey
(DHS) of 2005, a nationally representative cross-sectioswalvey that collected
information from nearly 37,000 households on several itolisaof fertility, education,
health, nutrition, standards of living and domestic vioégnamong others. One of
advantage of this survey is that it provides very precisgnarecy rosters and birth
registration records that allowed me to match chilavéh their biological mothers whose

first birth was between the age of 15 and 49.

The samples used for the empirical exercises weractestin several ways. | looked

only at households with women being either heads or spafseale householders, who
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have children below the age of 18 that were recordedeashinths and that are living in
the household. Those families with siblings living somesghelse were not included to
avoid complications (e.g. inter-household transfers) rodtiple families living in the

same dwelling were treated independently. The SSC wagdrgctesl out of births that
remained alive after one year old because of the naaitnumber of newborns dying

under that age.

The unit of analysis are first births in the sub-sangfléamilies with at least two
children and first and second births in the sub-sampléawilies with at least three
children. Each of these two sub-samples consists wjhig 7,600 observations. The
reason of retaining only these sub-samples is bechagecbntain those children that are
exposed to the quasi-experiment derived from the S-S-Chndiimmal on the treatment

status.

For each family | constructed several variables th#hough difficult to relate
strictly to either investment or the product of it, mbg associated somehow with
children’s quality. The first set of outcomes describe atiowal achievement and
comprises the number of years of school completedyoschitendance and children’s
progress in school (relative position of the child wibpect to his/her reference cohort of
the same age). The second group of variables describessthaces of the household and
includes measures such as the probability of sharing a wodnother siblings, the access
to clean water and sewer, and some other physical atbassics of the dwelling (e.g.
likelihood of living in a household with walls of mud andrtl floor). The third set of

variables is intended to examine the impact of familg in the attachment to labor
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market and includes mother’s labor participation, childreiss of time (labor activities

both in the market and the household) and children’s tpaatsvorking. The fourth group
assesses health care utilization by estimating thehdad that a sick child is taken for
consultation. | also look at the probability that adls involved or affected by actions of
domestic violence at the household level as a proxy ofatltn or dilution of resources.
Finally, a set of anthropometrics, morbidity and vadiamavariables for children under
four are used for informational purposes to shed some bghthe quantity-quality

relationship.

Table 1 reports descriptive statistics of some releghatacteristics and variables
used in the construction of the IV’s for treatment andparison groups in the two sub-
samples of analysis. Overall, these summary dtatistiggest that both experimental and
non-experimental groups are comparable in terms of thablas reported and not any of
the differences between them is statistically sigaiit. Nearly 25% of the children with
one or more siblings live in rural areas and have simleel$ of wealtH. Most of their
mothers are married (87%), are on average 32 years old,dpmuses that are almost 4
years older and have approximately 7.8 years of sclgpofipproximately 17% of the
households are single headed. Characteristics associdgtedinth spacing are also very

similar. Mothers had the first and second births attes of 21.5 and 25, respectively.

The analogous means for families with at least thnddren (also reported in Table

1) are slightly different to the ones just describetl very comparable between treatment

% Unfortunately the DHS dataset does not collect d=taditformation on incomes. However, a wealth index
constructed out of some assets of the family (e.g. raelievision, refrigerator, other electronic devices,
characteristics of the dwelling, motorcycle, cac,.)eand other proxies such as the years of schoofitigeo
parents and socioeconomic strata were used in this analixg results are not very sensitive to any of these
alternative measures.
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and controls as well. The wealth index is somewhateto for this sub-sample;
approximately 30% of these children live in rural areas ané Ipavents over one year
older. In addition, these mothers have almost onelgsarof education and had the births
when they were roughly one year younger. On the wlaotaynd 51% of the births are
male regardless of the sub-sample, which implieshh#tof the first children in two-or-
more-child families and 25.9% of the first two children lmee-or-more-child families

were born into a same-sex sibling pair and threesonecegely.

IV. Results
A. First Stage Estimates

The exogenous variation derived from the SSC was égdlais an instrument for the
total number of children in the household, and as wellnaghstrument for a dummy
variable taking the value one in households having more tthan(three) children in
families with at least two (three) children, and zetieerwise. The first stage estimates for
the first-born sample are based in the following modglich can be straightforwardly

extended to the case of the first- and second-born sampl

N; = X;B+AS +n 9)
where N can be either the total number of children in the hoddeatrothe binary variable
just described aboves is the dummy variable associated with the S-S-C (Hieifsex of
the first two children is boy-boy or girl-girl) an¥ stands for a set of other covariates that
include the age and gender of the child, mother’s age tbiith, birth spacing, mother’s
years of schooling, a wealth index, and a set of dumtaieentify rural families, control

for state effects and other characteristics of thesbbolds.
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Table 2 summarizes unconditional and conditiona¢aff from sex-compositions
instruments using the model in equation (9). On averagelidamwith either two boys or
two girls (treatments) have 2.75 children, while their ¢erparts (controls) have 2.68,
namely a difference of 0.073. Correspondingly, 48.1%hefHouseholds with same-sex
siblings have a third child, whereas only 43.3% of those wiling-sex mix have another
birth. These unconditional estimates are not onlyissizally significant but robust to

specifications that include several controls.

These results are roughly replicated by the models rtimeisub-sample of families
with at least three children and presented in the seconel pdnTable 2. Although
somewhat weaker for the unconditional specificatiohs, E-value of the conditional
estimates —the ones used in the second stage— suggeste tjoait power of these first
stages is comparable to that presented in the first .p&mebrief, these robust and
statistically significant differences in fertility salting from parental preferences for mixed
sex represent the input of variation in family size useithe second stages, whose results

are presented in the next section.

B. Family Size and Children’s Quality

OLS and 2SLS estimates of the model in equation (3) thedride the effects of
family size on children’s quality are reported in Table 8 diable 4. For most of the
outcomes, 2SLS estimators were obtained by running botind&dr probability models
and IV probit Newey's efficient two-step minimum chi-sqdapeocedure$.Each of the

tables summarizes the results when the total numbehittfren and dummies for the

* Traditional IV methods were employed for non-binary dejeen variable models.
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probability of having more than two (three) children imiges with two (three) or more
children are used as measures of fertility. The firseppresents the results of the oldest
children in families with at least two children while &cond reports the estimates of the
first and second-born in families with at least thodgldren. The outcome variables of
interest approximate the influence of family size orrati@ristics of the children and their
environment that can be seen as proxies of investmentisean or the product of these

investments.

Before discussing the results in detail, two main comahss derived from the
empirical exercises are worth mentioning. On one han& &dtimates suggest that family
size has adverse effects on several variables of chiddgeality. On the other hand, 2SLS
estimates that account for potential endogeneity bias appéa considerably higher than
OLS estimates, difference that in some cases istatatly significant. Contrary to what
has been identified in other works, mostly for developattes, | consistently find that
the OLS parameters underestimate the effect of fasidlg on measures related to the
allocation of resources within the household. This commusould be undermined by
some issues about the precision of some 2SLS estimgieged here to be informative
enough. Although this is a legitimate concern, it canabgued that all the empirical
models run for the different outcomes found the 2SLBmeses to be systematically
higher (in absolute value) than their OLS counterpargandless of the estimator
employed. In a few cases their 95% confidence intersafgyest they are statistically
distinct as well. In my opinion, this can be an intdma that OLS methods provide

undervalued inference of the true quantity-quality trade-off ¢hat still remarkable
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precise 2SLS estimates in the more conservative scemauld be at least slightly higher

than OLS estimates.

Overall, the findings are indicative of children growing large families being
disadvantaged. More specifically and regarding schoahatent, | find that children with
more siblings have accumulated almost 1.3 years lesduzhtion and those in school-age
are between 24 and 35 percentage points less likely totdradiag school and almost
twice more likely to be held back when compared to thge reference cohorts (e.g.
school repetition, dropouts). In terms of householdueses, oldest children from large
families are more likely to be sharing a room withirtlsgblings, 22% more likely to be
living in a house with no connection to sewer or seped or with earth floor and 28%
less likely to have access to clean water, the |berg apparently a strong predictor of
life expectancy. In addition, these children seem touae twice as likely to be living in a
dwelling with earth floor and walls of mud, although sonfetleese results are not

particularly strong in statistical sense.

The results for labor market outcomes indicate tiatthers in households with more
children have almost 50% less labor participation and tidest kids are about twice as
likely to engage in labor markets or domestic chorelsspend around four more hours per
week on these activities. First-borns from large f@®iare also more likely to be
physically or psychologically affected by actions of dstie violence within the
household. Conditional on being sick, they also havevarlprobability of being taken to

the doctor, although this effect is highly imprecise. Theféects appear to be uniformly
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larger for latter-born children, namely those studiedhm at-least-three-child families,

although with a lower level of precision in some cases

The last set of results is for anthropometric, ndithiand immunization outcomes,
which are close proxies to evaluate intra-household invessngam children. However,
since these measures were collected only for childrenruode, only a very limited
number of experimental first-born and first- and seebomich observations lie in this age
range> Consequently, the size of these sub-samples dogsrowitle adequate statistical
power to embark on IV methods. In order to get around #s&iction, | run OLS and
Probit models which —under the assumption of a prevailingtiegendogenous bias in
this selected sample— would yield lower bound estimatéseohfluence of family size on

children’s quality and may be informational useful.

The results of these empirical exercises are regppamtd@able 5. Initially, three of the
most common anthropometric measures are used to abddsen’s nutrition: Body Mass
Index (BMI), weight-for-age and height-for-age. Regasdl®f the index, family size
seems to be associated with a higher risk of malncdisthildren, in particular for
families with six or more children (see Figure 1). In viefshe fact that anthropometric
indicators of nutrition seem to reflect children’s healthtus more accurately for the left
tail of the distribution, I restrict the calculatiottsthe 58 and 2%' percentiles. The results
of these sub-samples replicate the direction of d¢fffects obtained for the whole
distribution in the expected manner. In terms of matpithe results suggest that a shift in

the number of children is coupled with a higher probabditychildren getting diarrhea

® In fact, only 683 (458) first-born (first- and second-boohervations live in families with at least two
(three) children and are four years old or younger.
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(between 1% and 2%) in the two weeks preceding theviater Nevertheless, additional
siblings in the household do not have a statisticallgiBognt influence on the likelihood
of a child getting fever. Finally, | find that an extraldhappears to be connected with a
drop (between 1.4% and 4.6%) in the probability of childremdo@inmunized against

tuberculosis, diphtheria and tetanus, poliomyelitis andstes.

V. Conclusions

This paper is an attempt to examine the influence of yaside on average child
guality using exogenous variation in fertility induced by pakpteferences for sibling
sex-mix composition. Empirical verification of this agbnship is a challenging task
because large samples with detailed socio-demographic agwapey retrospective data
are not often found in household surveys in developing cesntriuse a rich dataset to
find evidence pointing to a detrimental effect of familgeson children’s quality, namely
that children on average may be better off if theirili@sn had not been larger. These
empirical results have been drawn from a wide rangeutdomes that have been rarely
explored and provide information on education, householdiress, labor participation,
use of time, health care utilization and domestic videnOther less ambitious but
illustrative exercises using data on nutritional statustbidity and vaccination records

also seem to fit well with the main results of thesyexperimental research design.

The findings of this work clearly depart from evidence olgtd in studies applied to
rich nations in which the number of births has beenddorhave little effect on children’s
outcomes. At this point it is worth mentioning some ¢oawis in which the results of this

paper can be reconciled within the context of a devetppountry. My argument is that

21



poor families in less developed societies have relatiesly room to reallocate different
types of quality inputs in response to exogenous changestilityfeand thus, children’s
well-being is at risk of being cut back. For instancehaface of larger families, parents
may try to adjust their labor supply and consume lesarkei But this sort of adjustment is
not very feasible for parents with low levels of ealimn that in several cases have either
access to low-wage informal jobs or deal with very Hig\els of unemployment and
underemployment. Actually, in some previous calculationsgu§iolombian data | find
that husband’s labor supply is not very responsive tdlmaring whereas mother’s labor
supply is negatively affected. On the other hand, famitleat are already under low
standards of living are unable to hold quality constanttene less scope to substitute

away from parent’s consumption to children’s consumption.

The evidence presented here also give the impression amgg with the idea that
children are “cheap” and economically useful for poor fesiin developing communities
and supports the idea of an existing taste for the numbirad of quality, regardless of
the interdependence in prices between each other. Incialeilen from these backgrounds
happen to be cash earners and a source of extra ldmmatat very young ages. Many of
them are not enrolled in school, are not covered hjtihénsurance and are inadequately
fed. Besides, the cost of home care is relativelyalrin the sense that female wages are
low and employment opportunities quite scarce. That isrefm can be very inexpensive

to raise in these settings.

Although the findings of this study apply exclusively told@obia, to some extent

they might reflect the effects of fertility on e@mic circumstances of people in countries
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confronted to similar constraints. Policies aimed tcalisage large families, forbid child
labor, increase public access to child care, school aatthhservices can be helpful in
switching the emphasis from number to quality in loweime families. | plan to tackle
some shortcomings of this study and investigate soméasfet hypotheses and policy
options in more depth in future work with the aid of aléeive datasets and evidence from

other children’s outcomes.
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Table 1. Means Differences of Some Relevant Charactdits by Treatment Status

Families with at least two births Families with at least three births
Variable Same Sex Same Sex Diff Same Sex Same Sex Diff
(1) (=0) 1) (=0)
Wealth index 2.770 2.800 -0.030 2537 2.495 0.042
[0.021] [0.021] [0.030] [0.029] [0.017] [0.033]
Household living in a rural area 0.252 0.260 0.256 0.290 0.308 -0.018
[0.007] [0.007] [0.004] [0.010] [0.006] [0.012]
Percentage of married mothers 0.870 0.874 -0.004 0.865 0.873 -0.008
[0.005] [0.005] [0.007] [0.007] [0.004] [0.008]
Age of the mother 324 324 0.000 33.7 33.7 0.000
[0.100] [0.100] [0.141] [0.127] [0.076] [0.065]
Age of the household head 36.5 36.5 0.026 37.8 37.7 0.100
[0.121] [0.123] [0.173] [0.156] [0.097] [0.184]
Mother's school attainment 7.72 7.86 -0.140 6.86 6.70 0.158
[0.067] [0.065] [0.094] [0.090] [0.052] [0.104]
Age of mother at first birth 215 215 0.020 20.6 20.6 -0.040
[0.069] [0.069] [0.098] [0.084] [0.050] [0.098]
Single headed households 0.172 0.172 0.000 0.177 0.177 0.000
[0.006] [0.006] [0.008] [0.008] [0.005] [0.009]
Age of mother at second birth 25.1 25.2 -0.040 235 23.7 -0.111
[0.081] [0.081] [0.115] [0.095] [0.057] [0.111]
Age of mother at third birth - - - 27.2 27.2 -0.005
[0.112] [0.066] [0.057]
Age of first born 10.9 10.9 -0.030 13.1 13.0 0.048
[0.070] [0.069] [0.028] [0.090] [0.055] [0.106]
Age of second born 7.3 7.2 0.030 10.1 10.0 0.120
[0.072] [0.073] [0.051] [0.088] [0.054] [0.104]
Age of third born - - - 6.4 6.4 0.011
[0.094] [0.056] [0.110]
Birth spacing between first and second births 3.61 3.68 -0.069 2.97 3.04 -0.070
[0.040] [0.039] [0.056] [0.044] [0.026] [0.051]
Percentage with girl at first birth 0.491 0.491 0.000 0.489 0.487 0.002
[0.008] [0.008] [0.011] [0.012] [0.006] [0.013]
Percentage with girl at second birth 0.494 0.510 -0.016 0.489 0.495 -0.006
[0.008] [0.008] [0.011] [0.012] [0.006] [0.013]
Percentage with girl at third birth - - - 0.478 0.497 -0.019
[0.011] [0.006] [0.013]
Percentage with boys at first two births 0.257 - - - - -
[0.438]
Percentage with girls at first two births 0.244 - - - - -
[0.427]
Percentage with boys at first three births - - - 0.139 - -
[0.346]
Percentage with girls at first three births - - - 0.123 - -
[0.328]
Percentage with first two children having same sex 0.500 - - - - -
[0.500]
Percentage with first three children having same sex - - - 0.259 - -
[0.440]
Number of observations 3,829 3,842 7,671 1,992 5,585 7,577

Notes Standard errors (clustered by household for teet columns in the second panel) presented inredorackets. The first
(second) panel includes estimates from househoitfsat/ least two (three) children that are 18 yeadsor younger, are matched to
their biological mothers and are living in the sadweelling. The wealth index is a measure includedhe survey related to asset
holdings that ranges between zero and five witedtdecimal positions. See text for definitionsretment and control families.
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Table 2.

Sibling-Sex-Composition First Stages by Type &amily

Families with at least two children
(First-born)

Families with at least three children
(First- and Second-born)

Coefficient

Coefficient

Out F N F N
utcomes (s-s-C=1) (s-S-C=1)
Total number of children
Unconditional 0.073 * 10.01 7,671 0.084 ** 5.46 7,577
[0.023] [0.001] [0.036] [0.019]
Conditional 0.064 * 64.01 7,346 0.063 * 44.92 7,240
[0.017] [0.000] [0.019] [0.000]
More than two kids
Unconditional 0.045 * 16.31 7,671
[0.011] [0.000]
Conditional 0.047 * 48.46 7,432
[0.010] [0.000]
More than three kids
Unconditional 0.046 ** 6.95 7577
[0.017] [0.008]
Conditional 0.043 * 39.85 7,240
[0.011] [0.000]

Notes Robust standard errors (clustered by householth@®three columns in the second panel) preséntsdquare brackets.
The symbols * and (**) stand for significance aéth%, (5%) levels, respectively. The first (secopalel includes estimates
from households with at least two (three) childiiest are 18 years old or younger, are matchedeto kiiological mothers and

are living in the same dwelling. The conditionagmressions include other covariates such as theadeender of the child,
mother’s marital status and age at first birth cépga between first and second birth, mother’s yedischooling, a wealth index
(as described in Table 1), and a set of dummiddentify single headed families, rural householstate and municipality

effects and other characteristics of the househ8es text for definitions of treatment and confamhilies.
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Table 3. OLS and 2SLS Reduced Form Estimates of the Efft of Family Size on Measures of
Children’s Quality (Endogenous variable: Total number ofchildren)

Families with at least two children Families with at least three children
Outcomes Means oLs 2SLS IV Probit N Means oLs 2SLS IV Probit N
School Performance
Children's school attainment 4.478 -0.356  ***  -1429 * _ 7,346 4.443 -0.354 -1.176 _ 7,261
[3.829] [0.036] [0.792] [3.367] [0.034] [0.787]
Children attending school 0.793 -0.021 ** -0244 ** -1504 ** 5968 0.769 -0.039 ** -0.437 ** -2248 ** 6,189
[0.431]  [0.005] [0.116] [0.791] [0.421]  [0.006] [0.220] [0.970]
Children held back in school 0.188 0.020 ** 0.187 0.699 5,954 0.219 0.038  ** 0.347  * 1.238 * 6,153
[0.390]  [0.006] [0.136] [0.582] [0.414]  [0.007] [0.210] [0.717]
Household Resources
Children sharing a room 0.797 0.107 ** 0469 ** 2738 ** 7346 0.920 0.029 * 0250 * 3.875 ** 7,261
[0.401]  [0.004] [0.183] [0.800] [0.269]  [0.003] [0.150] [1.518]
Children living in household with access 0.844 -0.036 *** -0.196 * -2182 ** 7,346 0.803 -0.039 * -0.394 * -3.021 ** 7,261
to sewer or septic well [0.362] [0.005] [0.109] [1.089] [0.397] [0.007] [0.235] [1.248]
Children having access to clean water 0.825 -0.006 -0.252 ** -1.331  ** 7,346 0.816 -0.003 ** -0.453 * -2.184 ** 7,261
[0.379]  [0.005] [0.128] [0.701] [0.387]  [0.006] [0.259] [0.941]
Children living in a household with 0.216 0.056 *** 0.157 1147 * 6,655 0.270 0.044 0.314 1262 * 7,261
walls of mud [0.411]  [0.005] [0.130] [0.700] [0.444]  [0.008] [0.223] [0.767]
Children living in a household with 0.099 0.040 * 0165 ** 2017 ** 7,346 0.135 0.041 *» 0387 * 2126 ** 7,261
earth floor [0.299]  [0.004] [0.083] [1.043] [0.342]  [0.006] [0.212] [0.812]
Attachment to the Labor Market
Mother participating in the labor market 0.529 -0.037 ** .0301 * -0.834 * 6,655 0.537 -0.067 ** -0.469 * -0.335 7,261
[0.499]  0.006 [0.167] [0.479] [0.498]  [0.009] 0.287 [0.234]
Children working in the household or 0.400 0.035 *** 0460 ** 1.256 ** 7,346 0.391 0.017 ** 0450 * 1.342  * 7,261
in the labor market [0.489]  [0.008] [0.232] [0.623] [0.488]  [0.007] [0.280] [0.701]
Hours per week worked by teenagers 7.986 1136 ** 3351 _ 5,460 8.264 0.366 ** 4733 * _ 6,290
(conditioned on being working) [7.323] [0.185] [2.255] [7.923] [0.155] [2.867]
Health Care Utilization
Children taken to the doctor 0.928 -0.014 ** -0.263 -0.803 3,412 0.915 -0.020 -0.259 -1.582 3,422
(conditioned on being sick) [0.257] [0.006] [0.309] [1.437] [0.278] [0.008] [0.185] [1.504]
Domestic Violence
Children affected by domestic violence 0.364 0.055 * 0198 ** 0.761 ** 5874 0.385 0.039 **  0.203 0.966 ** 5,258
[0.481]  [0.005] [0.095] [0.339] [0.486]  [0.007] [0.153] [0.485]

Notes 2SLS estimators calculated by IV linear probapilinodel and IV Probit Newey's efficient two-stepnimum chi-squared
procedure. Robust standard errors (clustered bgdimid for OLS and 2SLS in the two panels) preseitesquare brackets. The
symbols ***, (**) and [*] stand for significance dhe 1, (5%) and [10%] levels, respectively. Thetf{second) panel includes estimates
from households with at least two (three) childiieat are 18 years old or younger, are matchedeio bivlogical mothers and are living
in the same dwelling. The variablekildren’s school attainmenthildren attending schoo&nd children held back in schoare
restricted to children between 6 and 18 yearsTihe latter is a dummy variable that takes the value for children that are in grades
behind their reference cohorts due to school reépetitemporary and permanent dropout or late éneit, and zero otherwise. The
variable dildren having access to clean watmkes the value one for families receiving eithgred water from utility company or
bottled water, and zero otherwise. The varialiddren working in the household or in the laboankettakes the value one for children
engaged in domestic chores, family businessesy bthesehold activities, self-employed or in rematetd and non-remunerated jobs,
and zero otherwise. The varialdeildren affected by domestic violeniseequal to one if the children were pushed, degrifrom food,

hit with objects, assigned non-appropriate work, det of the household for some time, thrown watéthdrawn economic support or
witnessed actions of violence between their paremtd zero otherwise. The regressions include @iesrsuch as the age, gender and
schooling of the child, mother’'s marital status age at first birth, spacing between first and sedairth, mother’s years of schooling,
a wealth index (as described in Table 1), and aofedummies to identify single headed families,aluhouseholds, state and
municipality effects and other characteristicshaf households. See text for definitions of treatraewd control families.
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Table 4. OLS and 2SLS Reduced Form Estimates of the Efft of Family Size on Measures of
Children’s Quality (Endogenous variable: Probability of having more than two (three) children in
families with at least two (three) children)

Families with at least two children Families with at least three children
Outcomes Means oLs 2SLS IV Probit N Means oLs 2SLS IV Probit N
School Performance
Children’s school attainment 4.478 -0.429 **  -1310 * _ 7,346 4.443 -0.433 ** -1.740 _ 7,261
[3.829]  [0.060] [0.800] [3.367]  [0.050] [1.166]
Children attending school 0.793 -0.019 ** 0352 * -2207 ** 50968 0.769 -0.049 ** -0.656 * -3.945 ** 6,189
[0.431]  [0.007] [0.162] [1.101] [0.421]  [0.010] [0.350] [1.634]
Children held back in school 0.188 0.014 0.272 1.030 5,954 0.219 0.039 ** 0519 1989 * 6,153
[0.390]  [0.010] [0.195] [0.837] [0.414]  [0.012] [0.351] [1.123]
Household Resources
Children sharing a room 0.797 0.238 *** 0.613 *** 3347 ** 7346 0.920 0.066 *** 0364 * 5.606 ** 7,261
[0.401]  [0.009] [0.202] [0.922] [0.269]  [0.006] [0.213] [2.120]
Children living in household with access 0.844 -0.028 *** -0.262 ** -2922 ** 6,655 0.803 -0.057 ** -0581 * 4463 ** 6,468
to sewer or septic well [0.362] [0.007] [0.143] [1.339] [0.397] [0.012] [0.335] [1.692]
Children having access to clean water 0.825 0.006 -0.349 * -1.873 ** 7,346 0.816 0.004 -0.668 * -3.235 ** 7,261
[0.379]  [0.008] [0.166] [0.922] [0.387]  [0.012] [0.366] [1.308]
Children living in a household with 0.216 0.072 **  0.200 1.630 * 7,346 0.270 0.077 **  0.467 188 * 7,261
walls of mud [0.411]  [0.009] [0.157] [0.983] [0.444]  [0.015] [0.329] [1.111]
Children living in a household with 0.099 0.040 *** 0234 = 2.334 ** 7,346 0.135 0.076 *** 0575 ** 3.906 ** 7,261
earth floor [0.299]  [0.006] [0.116] [1.144] [0.342]  [0.011] [0.299] [1.428]
Attachment to the Labor Market
Mother participating in the labor market 0.529 -0.039 ** .0419 * -1.164 * 6,655 0.537 -0.102  ** -0.702 * -1.892 ** 6,468
[0.499]  [0.012] [0.225] [0.643] [0.498]  [0.018] 0.428 [0.897]
Children working in the household or 0.400 0.047 **  0.607 ** 1.656 ** 7,346 0.391 0.702 ** 0.643 * 1919 * 7,261
in the labor market [0.489]  [0.012] [0.274] [0.738] [0.488]  [0.228] [0.383] [0.958]
Hours per week worked by teenagers 7.986 1.313 *** 5094 _ 5,460 8.264 0749 ** 9658 * _ 6,290
(conditioned on being working) [7.323] [0.304] [3.429] [7.923] [0.245] [5.912]
Health Care Utilization
Children taken to the doctor 0.928 -0.010 -0.145 -1.197 3,956 0.915 -0.016 -0.558 -2.842 4,096
(conditioned on being sick) [0.257] [0.008] [0.252] [2.025] [0.278] [0.013] [0.413] [2.352]
Domestic Violence
Children affected by domestic violence 0.364 0.092 *** 0359 ** 1.322 * 5874 0.385 0.073 ** 0.386 2.360 6,000
[0.481]  [0.011] [0.172] [0.601] [0.486]  [0.015] [0.984] [3.023]

Notes 2SLS estimators calculated by IV linear probapilinodel and IV Probit Newey's efficient two-stepnimum chi-squared
procedure. Robust standard errors (clustered bgdimid for OLS and 2SLS in the two panels) preseitesquare brackets. The
symbols *** (**) and [*] stand for significance ahe 1, (5%) and [10%gvels respectively. The first (second) panel includetineates
from households with at least two (three) childiieat are 18 years old or younger, are matchedeio bivlogical mothers and are living
in the same dwelling. The variablekildren’s school attainmenthildren attending schoo&nd children held back in schoare
restricted to children between 6 and 18 yearsTie latter is a dummy variable that takes the value for children that are in grades
behind their reference cohorts due to school répetitemporary and permanent dropout or late éneit, and zero otherwise. The
variable dildren having access to clean watmkes the value one for families receiving eithgred water from utility company or
bottled water, and zero otherwise. The varialiddren working in the household or in the laboankettakes the value one for children
engaged in domestic chores, family businessesy bthesehold activities, self-employed or in remated and non-remunerated jobs,
and zero otherwise. The varialdeildren affected by domestic violeniseequal to one if the children were pushed, degrifrom food,
hit with objects, assigned non-appropriate work, det of the household for some time, thrown watéthdrawn economic support or
witnessed actions of violence between their paremtd zero otherwise. The regressions include @iesrsuch as the age, gender and
schooling of the child, mother’'s marital status age at first birth, spacing between first and sedairth, mother’s years of schooling,
a wealth index (as described in Table 1), and aofedummies to identify single headed families,aluhouseholds, state and
municipality effects and other characteristicshaf households. See text for definitions of treatraewd control families.
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Table 5. OLS and Probit Estimates of the Reduced ForRelationship between Family Size and
Children’s Anthropometric Measures, Morbidity and Vaccination

OLS Probit
Outcomes 1) 2 N Outcomes 1) 2 N
Anthropometrics
Body Mass Index -0.090 * -0.072 *** 5,251 lliness Prevalence
[0.019] [0.019]
Body Mass Index -0.062 ** -0.044 *** 2,626 Did children get diarrheainthe ~ 0.018 ** 0.010 ** 5768
(Percentil: Oth - 50th) [0.022] [0.022] last two weeks? [0.006] [0.005]
Body Mass Index -0.072 ** -0.071 * 1,312 Did children get fever in the 0.003 0.000 5,768
(Percentil: Oth - 25th) [0.034] [0.032] last two weeks? [0.004] [0.004]
Weight for Age Index 0.003 0.003 5,231
[0.005] [0.005] Immmunization
Weight for Age Index -0.002 ** -0.002 *** 2,615 Children immunized against -0.019 * -0.014 *** 5764
(Percentil: Oth - 50th) [0.000] [0.000] tuberculosis? [0.003] [0.003]
Weight for Age Index -0.002 ** -0.002 *** 1,292 Children immunized against -0.046 *** -0.033 *** 5399
(Percentil: Oth - 25th) [0.000] [0.000] diphteria and tetanus? [0.008] [0.008]
Height for Age Index 0.122 0.101 5,220 Children immunized against -0.025 ** -0.021 ** 5,439
[0.078] [0.076] poliomyelitis? [0.010] [0.010]
Height for Age Index -0.011 * -0.010 *** 2,610 Children immunized against -0.024 ** .0.015 ** 5725
(Percentil: Oth - 50th) [0.002] [-0.010] measles? [0.006] [0.006]
Height for Age Index -0.009 ** -0.007 *** 1,305
(Percentil: Oth - 25th) [0.002] [0.002]

Notes Probit coefficients reported correspond to maabieffects. Robust standard errors clustered bysélooid presented in square
brackets. The symbols *** and ** stand for signéitce at the 1% and 5% levels, respectively. Thepkmaimcludes only children that
are 4 years old or younger and belong to househwildsat least two children that are 18 years ald/@aunger, are matched to their
biological mothers and are living in the same dingll The first specification of each model includewvariates such as the age, gender
and schooling of the child, birth order, mother’arital status and age at first birth, spacing betwérst and second birth, mother’s
years of schooling, a three-digit wealth index @Escribed in Table 1) and a dummy for single heafdedilies. The second
specification expands the first one by includinget of dummies to control for rural households, iipality effects and other
characteristics of the households. The Body MadsXr(BMI) was calculated as the ratio of a childsight in kilograms divided by
height in meters squared. The Weight for Age angjhi€for Age indexes were computed as the ratiotolid’s weight (in kilograms)
and height (in centimeters) divided by child’s agemonths, respectively. Dummies for immunizatigaimst diphtheria, tetanus and
poliomyelitis take value one for children underrfthiat have received the three doses, and zerovadtee
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Figure 1. Body Mass Index Density Estimates by Family Siz
(Families with More than Two Children vs. Families wih Two Children)
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Notes All density estimates based on a standard Epanilemhkernel function and a width that minimizes tinean
integrated squared error of the data. The Body Madsx (BMI) was defined as the ratio of a childieight in

kilograms divided by his/her height in meters sgdar
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