Wealth Inequality, Educational Environment and School Enrolment: Evidence from Mexico

Using data from the extended section of the 20A€kican census(2.9 million
householdg we study how school enrolmestassociated with wealth inequality and
with the educational environment tbleild is exposed to at the household and municipal
levels. We provide robust eviderafavealth inequalityas a negative predictor of school
enrolment focchildrenin primary,secondary and high school age rangeisile a positive

role is played by the educational environmérirough the introduction of interaction
terms, we account for hoeconomic and educational variablase intertwinedat both

the haisehold and the municipével and we are able to illustrate the considerable
heterogeneity in the role of adult education for households at different standards of
living.
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1 Introduction

A number of recent contributions haveput spot |l i ght on economic inequ:
decades and on the implications this(Kasbfior &o &

2016 ; Neves, Af onso,20&5Si Saaz &0Oakth cweBlichessHIIDobks )

addressing the general pub{icMi | anovi | , 2016 ; Piketty, 2014, S
Among the soci al outcomes of maiperi snedoeati 6 o)
component of hwuman capital, an engine of growth
wi despread multidi mensional indices of societal
(9. Human Devel opment Il ndex, Mul ti di mensi onal |
2015 Sustainabl e Development Goal s, etc. ). Shed
and educational 0 bt memgeadaitive nislp @r texnts;t s bet wee
woul d be associated with | ower educational out c
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Int hi s paper we investigate wealth i neAdodndflitetaurea s
which crosses the fields of economics, sociology and child develomxploreshow educational outcomes
may be affected by economic variabl{esy. Basu & Van, 1998; Galor & Zeira, 1993; Gutiérrez & Tanaka,
2009; Mayer, 2001and by the educational environment the child is immersg€iane, 1991; Cunha &
Heckman, 2007; Grolnick & Slwiaczek, 1994; Strulik, 2013We cont r i but e sttou dyhien g
association between weal tthhricavegghe api rywhihdlasa$ @ s
scal e d&aoteds ddreddond the mere | nawacragaroantailonv aacfi aé
accounti ng fiaartwited. h pattitularsve cormtend and our evidence confirms this hypothesis,
that not only are economic variables and educational environment important predictors of school enrolme
but they also interact with one another and they do so at both the household and the Wid@relewgthin

and beyond the household@)ccounting for such interconnections impreweeir estimationsand enables us
illustratehow the role of adult educatidn enhancing child educational outcormeay varyfor households at
different standards diving. In this way, wealso contribute to a fuller understanding of the demand side of
education, which has a large potential for policy intervenfidanda, 2002)and whose importance for

developing countries is advocated by the recent work of Lin(2eb)

Our empi ri c alr essasatl dyasti @l fursoens-gt uhees teixotnennadierde secti o
census, whi c 29 nullovmussholdsamendt ati stically represe
| owest political and &dmsthudyr & bheavtp rab becahbillldi hiysMte
usimugl t il evel l ogi t model s where the dependent
being enrowlll ddri rt hd d da e a Inhrgeetd alldwdor thhegpessibiliy that enrolment
dynamics may differ at different age levels, we investigate separately the three subsamples which corresg
to primary, secondary and high school aiges. the6-12, 1315 and 1618 age ranges, respectiveior each

of the three age rangesie find strong evidence ofvealth inequality as a negative predictor of school
enrolmentOur results are robust to thdoptionof alternative estimation strategies (logit and linear probability
models with standard errors clustered at municipal level) and ehffénequality indicesQGini, Theil and

Atkinson), as well as to the split of our sample by child gender and standard of living.



The interplay between ecanoondied | erdivd end weuagthiaicohnaglo n
bet ween hotuls ethibpadl dmaweiarhd o ryeedicsatdafam ned by a amaus
one b ewealtle and educational attainmentsthe municipality Both interaction terms are highly
significant and improve the ability of our models to fit the dataaddition,the one at municipal leveilso
proves to be crucial for determining the sign and significance of wealth ineqiialéynuances of how the
educational environment relates to school enrolmediffarent levels of wealth for our three agmgesare
graphically described by plotting average prestigirobabilities of enrolmen# final offer of our paper relates

to municipal random effects. The use of multilevel models enables us to provide illustrations of how municif

effects on school enrolmecan differ substantially, even in the case of contiguous municipalities.

The remainder of the paper proceeds as follows. In se2tiva lay out the conceptual framework for our
analysis, with a focus on the ways in which economic inequality and tleatezhal milieu surrounding the
child at both household and wider levels may aféettool enrolment. In sectionv outline our empirical
strategy by describing the models we employ, the data we use, the derivation of our wealth indicator and
explaratory variables includedhiour estimations. In sectionwle present our resujtfocusing first on our
main results and then discussing additional insights and municipal heterogéngiitg. final sectionwe

summarise and conclude by highlighting thenmassons and policy implications stemming from our study.

2 School enrolment: economic inequality and the educational environment

2.a Economic inequality and education

The potential impact of economic inequality on school enrolment hastieitionally discussed in the
literature by looking at both the demand and supplgducationWith regard to thdatter, the channel is a
political economy mechanism whereby quality and quantity of the provision of a certain public good depe
oncitizems 6 wil lingness t o c oWithin thidargumenttieoexidtence of meqoality h
would lower the amount of resources available for the public provisiedufationbecausehe rich would

send their children to private schools andulgdry to forgo contributing to the funding of public education



(Epple & Romano, 1996)This would result in a lower supply ptiblic education with negative effects on

schoolingi s e e T a(20@3kmdelsand its extension developed by @utiz and Tanaké2009)

With regard to the demand side, the bulk of the liteeaaddressing the effect of inequality on schooling
focuseson access. Galor and Ze{{E993)show that the distribution of wealth is important because, given the
imperfection of credit markets and therefore the existence of glitches in borrowing opportunities, in «
economy where wealtis held by a few only minority will beable to invest in education. Similar results are
obtained by Perot{il993) GarciaPefialosd1995) Chiu(1998)and Checch{2003) although forPerotti and
GarciaPefalosa the rolef inequality may be positive farery poor economies'he focus of these papers is
affordability of education and the economic barrier to enrolment, an argument which is expressed clearly
Basu an@998jahs ur y whargbyeodrwdoc at i on woul d be fAa | ux
consumption in the sense that a poor househol d
lines,overallinequality may be detrimental to school enrolment iédgardises poverty reduction, as indeed

IniguezMontiel (2014)showed to be the case for Mexico.

Furthermechanisms relate to a series of phenomena, attitudes and behaviours which are corrosive to the s
fabric and are shown to be more likely to occur in more unequal societies-gsdashg multidisciplinary
literature shows that economic inequality is associated with lower levels of trust, social cohesion, ci\
engagement, agreeableness, as well as increased levels of individualinhaatfement and various sorts
of antisocialor unethical behaviourlt can be argued that economic inequality may have an impact on the
demand of education through these channels when one congidemducation is valued not only for
instrumental reasons such as gaining a better wage, but alsriftsic reasonsuch asecoming a better
person in societfReid, 1998) By triggeringdynamics which are prejudicial to social coexistence, the potential
effect of inequality on the demand of education for intrinsic reasons can be hypothesised to be a negative
for example, Dince(2011)shows a positiveelatiorship between schooling and trust. As for the instrumental
motivation, the effect of inequality on school enrolmmsaty be negative if inequality within society fosters a

myopic approach to lifetime consumption which prioritises immediate, over futureriahapetification;



alternatively, itmay be positive ifnvestmentin education is perceived as a tool &imbing the economic

ladder(Topel, 1997; Welch, 1999)

2.b The relevance of the educational environmen t

While undoubtedly importanéconomidactorsare only part of the story and other variables affect educational
outcomegCameron & Heckm, 2001; Ray, 2000)Ve focus in particular on the educational environment the
child is immersed ifboth within and beyond the househeld particularthe level of education possessed by
adults in the household and in the municipaMye maintainthat not only is the educational environment
important at both levs| but that it also interacts with economic variables our case, household wealth and

mean municipal wealth.

2.b.1 Educational attainments of adults within the household

The importancef the educational environment surrounding the child in the household is well documented.
Connelly and Zhen@003) Dostie and Jayaram&2006)and Bhalotrg2007) among others, provide sound
guantitative evidence from devel omi mppg eda wrttorri ed
educational outcomes. Han(2002)f i nds t hat increasing parentso e
boosting enrolment in a developing setting than raising household incomeg(2Ba8yshows that the

positive role on educational aekementsalsoextends to family members in the household other than the
parents. A number of reasons have been given by educational specialists for the relevance of the educatic
environment within the household. The influential work of Grolnick and @lcxek(1994)argues that
childrends school achiememéent of spaf & petsénél (caringy ot k
about school)¢ognitive (exposing the child to intellectual stimulating matedat) behavioural (attending
schoolevents) and that all three are dir eeduditipn.The | ndi
beneficial effect of parentsod educat i-oriented valugsu p i
involvement and ability to help with homework (whether objective or perceived) is also illustrated by the

work of DavisKean(2005)and Hornby and Lafael@011)

We hypothesise that the level of education of adults in the household interacts with economic status, i.e.
its effectvaries at different levels of household wealth. The dynamics behind this interaction are complex a

this interaction can occur in a number of ways. For an illustrative example, consider the following pairs
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households: i) two equally affluent househotdand B, where in A adults are well educated and gained their
wealth througtprofessional jobs (e.gurgeon or lawygwhile in B they have very little formal education and
manage a restaurant; ii) two households C and D where all adults hold a univegsée, but while C has
become wealthy through highly paid jobs D has not. It is clear that there will be no difference between A a
B in terms of affordability of education, or between C and D in terms of the educaltided environmental
factors desribed above. However, the confluence of educational and economic accomplishments in the c;
of A and C is likely to enhance tlelief in mateal returns on schoolingyhich wouldyield a motivational
premium br children to demand educatias wellasf or parents to act i n or
duration of schooling.

2.b.2 Educational attainments of adults beyond the household

The conceptual underpinnings for the relevance of the wider educational environment lie in the notion tl
individuask 6 behaviour is infliseec €l¥hedpshoemi adoappr
dropout and KI i ng(2007%studybomrzeighbcarhcd effexts andeducational outcomes.
Evidence from Mexico of the existence of neighbouring effects on schooling decisions is provided by Bobol
and Finan(2009)and Lalive and Cattand@009) The motivational component has a kejerin Jencks and

Ma y e(99@ socialization theory wheby adults in the neighbourhood act as role mqdatswell asn

St r uRalféasmework where the aggregate behaviour of the community promotes the establishment
pro- or antkschooling normsA more educatednvironmentanalsobe an incentive to stay in educatian

the desireto culturally fit in society,to meet higher educational requirements on the job market and for
educational assortative mating purpo@@essfeld, 2009; Nielsen & Svarer, 2009) addition,similarly to
Grol nick andl9®8)cowinadciekdaspect QuhhaandHeekm#@dd)argue v o |
thata mor e educated environment also fosters chil

intellectual stimuli the child is exposed to.

As was the case for the household level, we hypothesise that educational and economic inéeiaaleslso
at a wider levelTo see the rationale for hypothesisingraterplaybetween educational aggregates and mean
municipal wealth, the role of the latter as an explanatory variable for individual school enrolment should fit

be clarified. It is widely recognised that in models which explain indivithwadl social outcomes (@
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individual educational attainments, health status, life satisfaction, etc.) by means of both individual a
aggregate economic variables (e.g. household and municipal income or weakiggréngate variablgday

the role of relative disadvantagerelative deprivatioii see, inter alia, LuttmgR005)andGravelle and Sutton
(2009) Following McLoyd (1990) Mayer (2001) and Hackman, Farah and Mean&010) relative
deprivation is expected to negatively affect ed
or stay in school, | ower i n gespdaetelomersdcial eafayer20E) | o
contends that relative deprivation can lead to ismtatind alienation; similarJya link between relative
deprivaton and social exclusion can be found in $E883)and BossertDb 6 Ambr osi o @000 Pe
As argued by Mayef2001) isolation may affetcthe adherence to the norms and the absorptitimesialues
which are prevailing in society. If this is the case, thenrdievance of the mechanisms related to the
educational environment discussed aboar be expected to vary at different levelsadtive deprivation.

For example, the strength of role mo@kncks & Mayer, 199®r schooling norn{Strulik, 2013)mechanisms

as motivational drives for demanding educatwiti presumably be lowefor more relative deprived and

alienated individuals.

3 Empirical operationalization

3.a Econometric strategy

The willingness to investigate school enrol ment

|l evel s poses an wéagtcihmanteieodns cthoalde ndeal t wi t h.

guestioned because children |iving in the same
school enrol ment and vary acrossomuriduicpal iomi e €
observations are not i ndependent , one of the b
because residuals are not uncorrelated. Overl oc

errordiasdia results, with a(Moghewonpr dlD&R loipt )
deal with this problem is to use customary mode

i ndependency, whi ch pr ovidree acoatidtinee hnteevals eascountimga fore s



correlation between observations in the same clusteAn ot her option is to es
Ohierarchical 0) mo d ell sv ewi tihn twa rcyeipn g wittameciyateg, griaw rei
correlation directly andllow for the estimation of residual components at each level in the hierarcl@yi v e
t hat we have a |l arge number of <clusters (Brvyaa
Jenkins, 2016; Cameron, Gel bache &pMi fbermuRo0DS
in addition to allowing the correct efstmumaidciomal
eff éGes man & Hill 20009; S,onohti tc,h  SvemoenmopfIfo,y & oM aj
il lustration of thel spat olame het a&cWeg eceae mttwaygioduid p aal
rati o test f oithatthé\erianca of the dstyimatedtmurdcgpal sandom intercepts i$ zero
that there is no significant difference between the data fitofl t i | eV el v o de dell 58S twehr
unaccou'rFtoe de afcohr .of our models the test confirms

and not accounting for this clustering woahtdi g

on the choice of multilevel l ogi t model s, for
l i near probability models where standard error s
results and areguasvail abl e upon

Oudependent vari abkegel sditbkeotioomdows destabtus of b
school for 6¢Blin doredheragtead all ow for the possibil
di fferent agetrahgeshendrbgedet by shuvbwesaanpll iets auwrr
toyppcahmacggndary and high school ages and inve
specificati onhrwee dwillsl beassteidmaoting hiebsam@es ef pupils & thedd, | e
13-15 and 1618 age bracketdn Mexico children are expected to stpartmary school at age 8econdary
school at age 13 and then move to high scheith both secondary and high scholaisting three years.
Attending secondary school is mandatory but enforcement is weak; attending high school was made mande
in 2011 (the year after theensusvas carried out), and as in the case of secondary school there is no effecti\
mechanismto enforceenrolment. It showal be noted that, whil# seems reasonable 8plit our sample
according to these age groups, we do not assume that all pupi&-28etl315 and16-18 enrolled in school

are in fact enrolled iprimary, secondaryand high schoal respectivelyi the cenas only asks whether the
8



pupil is enrolled in school or not. buddition,while the described 3+3 scheme is the general rule applying to
the very large majority of schooling patterns in Mexico, it is possible to find secondary schools or high scho
which last 4 years. It can also happen that some students enter school late or repeatyetad by the

Mexican Scretariat of Public Educatid®EP, 2012)

Our levetl explanatory variables of interest are household waalireducation. The latter enters analysis

as the maximunyears of formal schooling amortige adults in the householdresults are unchanged if this
variable is replaced by the averagsars of education in the househdlilr wealth variable is an asset index
constructedisinginformation onthe quality of the dwelling (such as floors, walls and ceilings), access to basic
utilities (source of water, rubbish collection and sewage) arabtluasset ownership (for example, computers,
mobile phones and card)he index is computedlsing principal components analysis (PCA) on the correlation
matrix of theindicatorsas for Filmer and PritchefL999) in particular, we follow the procedure derived by
Kolenikov and Angele§2009) which better accounts for the discrete nature of the indicators'uSae
correlation between our municipality mean asset index and the official municipatty im@me estimated

by the governmental agency Consejo Nacional de Evaluacién de la Politicaadeole Socia( CONEVAL,
2013)is reassuringly high0.81 for linear correlation and 0.91 for rank correlatiOur levet2 (municipal
level) explanatory variables of interest aranicipalwealth inequalitymean municipal wealth and a variable

|l abell ed as O6Ratiod accounting f or Wedte inequalilycisat i
measured using the Gini coefficient, which ranges from 0 to 1 for, respectively, minimum and maximum le\
of inequality, and which can be intuitively interpreted as the extent to which a distribution departs fror
equality.We createhree6 R a warriablés tailored on the role model or schooling norm which is most directly
relevant for each aggpecific model; hengdor our models addressing age ran@d®,13-15 and 1618 we
employ, respectively, the ratio of adults in the municipality having completiedary school (Primary Ratio),
secondary school (Secondary Ratio) and high school (HighSchool R&&zhRatio variable is derived by
dividing the number ohdividualspossessing the relevant level of educabigpthe number oindividualsnot

possessing it.



In addition to these variables, we include the set of controls which are typically usetiterdbiee on school
enrolmentin developing coumies (Connelly & Zheng, 2003; De Carvalho Filho, 2012; Dostie & Jayaraman,
2006; Gumus, 2014) Our control variables include chil dos
a physical or mental disability, number of boys amdsgn the household, whether the household is a
beneficiary of a social program and characteristics of the household head such as gender, age and age sq
Controls at municipal level include municipality size, number of schools per child and oumigradion

intensityto theUnited States of Americ&

Formally, we consider the probability of enrolment as a random variable following a binomial distribution:
o 6 &R

with binomial denominatat and probability of success. The probability of school enrolment fohildren

I, living in household, clustered in municipalitg, is estimated as the logit of the underlying probability

“ as alinear function ain array of explanatory variables

AETQO | T 0o@ID f 0 0Ww0QF w QWA ol dw0QO] "0NE R Ywo Q¢

1 "0Q¢ DO QEO0ULYYDO -

w'Q OAQ & thewealth of the household U & w O ‘Gxthe maximum years of education found ia th
household andw 'Q A 60 & w O'Qid the interaction between these two variables. At the municipal level,
"O"Qéeréresents inequality as measured by the Gini coeffic¥edt,0 @the ratio of people with a certain
level of education to those without that level of education 20@®¢ "W w 0 " the interaction between
these two variableg. 0 0 "Y'Y 0 includes the individual, household and aggregated levelbhlas used as
controls (see Table 1 for their full list and description). In our multilevel mpdslthe overall national

intercept and the (2,452) municipal level intercepts are obtained through the algebraiesuthel 6 s

106s ra@&rsd arestimated coefficients and is the composite uncorrelated error.
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3.b Data

Weusedata from -glhesteixotnennadierde section of the 201C
Estadi stica y Geografi a, | NEIGIIYy hreempred o rtthat i2Wel 0
c ov er s2.%millouhnodu s e. hoolind & Table 1, one can see that 2. of children in our age range

of interest are girls, &fth is indigenous and 8% suffers from a disability. The household headisweerage

44 years old and is a female in one sixth of total households. As expected, enrolment rates are notably diffe
across the three age groups. AImod¥%Qof children in primaryschool age attend school; this rate drops to
82% for children in secwlaryschool age and it dramatically decreases to less than 50% for adolescents
high-school ageThe lower enrolment rates for older children is not surprising; there is a greater expectatic
that they work and for them staying in school has a highgortynity cost given that they can obtain higher
salaries. The need to contribute economictidlyhe householts a majordeterminanif school dropout in
Mexico; for example, AlcarazChiquiar and Salced¢{?012) find that an increase in school dropout was

determined by the need to counter deerease in remittances from the United States to Mexico in2008
[Table 1 about here]

The spatial heterogeneity of our municipal level variables can be appreciated by looking at Figiniek 1
displays two national maps of Mexico created by the authors on the basis of the INEGI (2010) data used.
first map (left panel)shows averageschool enrolment rates across municipalitiehildren aged 48
combined darker municipalities indicating higher enrolmemthile the second map (right panel) reflects the
variability in wealth inequalitydarker municipalities indicating greater ineqtyglilt can benoticed thatvhile

there areclusters of neighbouring municipalities having similar figurasthe same time there are also
municipalities where figures for these variables differ considerably from those of their neighbeupgcture

of markedspatial disparitieemerging from Figure 1 tallies with the eviderm®econome inequality in
Mexico described in OEC[2016a, 2016b)Not only does Mexico, together with Chile, feature at the top of
OECD countries in terms of income inequality with a Gini coefficient exceeding 0.45 (and consistently so ov
the past decade), but it is also the country witthigkest regional differences in per capita income, measured

by the range between the richest and the poorest regions.

[Figure 1 about here]
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4 Results

4.a Main results

Results from our multilevel logit estimations are presented in Tablev@.specifications are estimated for
each agedracket; specifications (4R), (3}(4) and (5)(6) refer to the6-12, 13-15 and 1618 age ranges,
respectively andfor each specification we report both raw coefficients and average marginal effects. Unlik
specifications(1), (3) and (5), specifications (2(4) and (6)include the interaction between adult educational
attainmentgn the municipalityand municipal wealth in line witthe arguments laid ouh our conceptual

framework.
[Table 2 about here]

As can be seen in Table RBpusehold wealth and educational environn{ahboth household and municipal
levelg are strong predictors of individual school enrolmgrtO(001); the wealthier the household and the
greater the amount of education surroundiregahild the higher the probability that she is enrolled in school.
The significance g<0.001) with negative sign of mean municipal wealth points to the role of relative
deprivation, which as we saw above is expected to be detrimental for school enudnitsmhotivational and

aspirational effects on both children and parénts.

As to the Gini coefficient, whilénsignificant in specification (13nd (3)andpositivelysignificant in §), it is
constantly negative and significapk(.001) for all age rages once the interaction between municipal wealth
and the adult educational attainments is includee. for all of specifications (2), (4)6). Interacted terms are
statistically significant§<0.001) andspecifications (2), (4)(6) neatly outpgorm specifications (1)(3) and

(5) according to a number of goodness of fit statistics which are widely used to discern which among compet
models best captures the variability in the dasee bottom rows of Table Particularly meaningful in our
case $ the Bayesian Information Criterion (BIC), because it penalises models more heavily for the use
additional regressors, making it more demanding for specificatithsinteraction terms to be preferred to
those without According to the criteria devgled by Kass and Rafter(l995) the degree to which
specifications (2), (4) and (6) ate bepreferred to (1), (3) and (accordingtothe BIGs6 v e r y .FHgure o n
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2 shows graphically the predictive role of the Gini coefficient, with cuteeiyed from specifications (2), (4)
and (6)displayed on the same graph for expositional conveniefiee left panel shows that the probability of
enrolment indeed declines ovbe inequality domain, and more markedly so for older children; the right panel
shows that marginal effects are negative and significant for all age ranges (no corifitleaboverlaps with
zero, not shown here to keep the graph tidier) andaareypected, more pronounced for older children. The
negative coefficient for inequality is in line with the predictions of the models by (@B&B)and Checchi
(2003) as well as of those of Perafti993)and GarcigPefialosg1995)for countries which are not at a very
low level of economic development (aghe case for an uppeniddle income country like Mexico), and does
not offer support to the idea of econonmequality as an incentive to accumulate human capital. Kearney and
L evi (R@l6)secent paper offers a possible explanation for this; inequality may trigger a sense ¢
marginaliséion in disadvantaged children which leads them to underestimate returns to education and he
to lower their investments in human capital formatiom a country like Mexico, this feeling is possibly

reinforced by the fact that routes to higher econatatus often abstract from meritocracy and legality.
[Figure 2 about here]

We carry out number ofobustness checKgable 3 presents specifications (2), (4) ande&imatedeplacing

the Gini with theAtkinson and Theilnequality indices specificationg2A), (4A), (6A) and (2T), (4T), (6T),
respectively As can be seen in the tablke negative and significant sign of wealth inequality is confirmed
using these alternative indicds. Table 4,we find further confirmation of # negative pedictive role of
inequalitywhen the analysis is carried out by subsamples; specifically, the result ha@sdersubsamples
[specifications (&), (4G), (6G) for girls and (B), (4B), (6B) for boyd and forhouseholds below or above
median wealth [specifications (&), (4P), (6P) for poorer householdand (R), (4R), (6R) for richer
households]Finally, all the above results are confirmed if we replace our multilevel modeldogithand

linear probability models with standard errors clustered at cmpatilevel (available upon request).
[Table 3 about here]

[Table 4 about here]
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Looking more closely at economic and educational variables at householdtleael be noticed that all the
specifications reported in this paper include the interaction term behweseholdvealth andnean education

of adult in the householdsh&e specificationsutperform those without this interaction term as to their ability
to fit the dataand including this interaction term does not influence sign or significance of the other regressc
(resultswithout this interactiotermareavailable upon requesilhe interplay between household wealth and
educational level shedurther light on the existence of a so@oonomic gradient on school outcomekeT
interaction term is significantp€0.001), giving an irdication of its overall relevance nonethelessan
interpretation whichsolely relieson summary statistics such eseficient and significance levels can be
misleading in nonlinear models because tluasediffer at different values of the covariateseAi & Norton,
2003; Greene, 20)0 Following the suggestion of Greeli2010) we show graphically theehaviour of
interactedexplanatory variables by plottintpe average predicted prabilities that our dependent variable
takes a value of 1 (the child is enrolled in school) along the domamedhteracted variabb different levels

of the other interacted variable.

In particular Figure 3belowshowsfor the three age rangasera@ predicted probabilities of school enrolment
over the household educational domain at dffietevels of household wealtleach level of household wealth

is represented byspecificcurve based on specifications (2), (4) and (6fan be seen thdgr all age ranges

and for each level of household wealth, predicted probabilities increase with mean education in the houser
In addition, as expected, these probabilities are higher for children in richer houskisbldsld be noted that
beyond theecommonfeatures there are specific patterns and idiosyncrasies across the three ag@é/ftaleges
being enrolled at age & is almost a certainty for richest households (the relevant curves are basically flat ar
equal 1 over the whole educational dampait is not so for less wealthy householdshe probability of
enrolmentfalling below 70% for children in households with low wealth and formal educatitarestingly,
school enrolment becomes a certainty regardless of wealth when mean household educatiorhighceeds
school level; this shows how for early school enrolment lack of economic wealth can be to some ext
compensated by thé pesaeand e d n mithe vabeeof thedlB agelranded .
wealthbased differences in predicted probabilities tend to be mitigated at higher levels of household educati

to the point that they tend to converge only at the very end of the exhatapectruni at educational levels
14



which for poorest households are mostly-gdimple With regard to the 188 age range, weaHlbased
differencesin the probability of enrolmerdre more marked in the middle of the educational spectrum; this
suggestshat for this age group, heterogeneity in school enrolment is greater &imasgholds in the middle

of the socieeconomic laddethan amonghose at theop or at thébottomi wherepresumablystill being in
educatioris, respectively, very common and yamcommonFinally, it can be noticed that while for wealthy
households the curve is concave along the whole domain, for most households it is initially convex bef
turning concave; this indicates that for high school age, potential benefits of alwraddinit of adult

education in the household may be initially increasing rather than decreasing.

[Figure 3about here]
4.b Additional insights and municipal random effects
Additional insightsemerge fronotherexplanatory variable$eing a girl rather than a boy seems to increase
the probability of being enrolled in school, in particular for thel@6age range; this is consistent with the
general reversal of the educational gender gap in Latin Am@kodd Bank, 2012) The negative coefficient
for household size, wealth being controlled t@pturediow resources need to be stretched among more family
membersreducingresources available for invesg in educationHavinga disability lowers the probability of
being enrolled, whilehe opposite holds fdoeing a leneficiary of a social prograind the availability of
schools(in particular for children beyond primary school agé)e negative sign afhild age for the 135
and 1618 age range=flects greater opportunity costs for older children to be enrimllschooj the positive
sign for the 612 range is mainly driven by the greater likelihood of enrolmenttiddren aged, 9 and 10
compared toyounger childrerfsome children enrol in school latg)hile at age 11 and 1drop-out dynamics
startcoming into play decreasing the probability of enrolmérithe negative coefficient for female household
head is not surprisingecausén most cases shaharacteristic in Mexico identifies singleother households.
Similar to Debowicz and Golaf2014) we find some evidence thathool enrolmenincreases with the age
of the household heddpossibly because @ér parents are more mature, or tend to spend longer time engagint

in educational activities with their childréfMcWayne & Melzi, 2014)
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Thelevel of autward migratiorcanhave a positive or a negative effect on investment in edudqaterHalpern
Manners, 2011)0n the one hand, remittances increase disposable iretdmoene relieving economic barriers

to educationEdwards & Ureta, 2003pn theotherhand,living in a municipality withhigh migrationmay
disincentivise investment in education becawgeater connections with migrantacrease migration
opportunitiesand human capital acquired in Mexitends to be poorly remuneratedthe United States
(Massey & Espinosa, 1991h line with the results oLopezCaordova(2005) we find thatoutward migration

is a positive predictofor younger childrerand a negative predictdor older childreni in addition, our
estimations split by gender suggest that the negative effect may be stronger for boys, as described by McKe

and Rapoport2011)

Finally, we find thatbeing indigenouss a negative predictasf school enrahent. While this result mayot
surprise it should be noted that Attanasio, Meghir, and Sant{a@&2)find that, ceteris paribus, indigenous
children are more likely to be enrolled in schth@n norindigenous children. We do find an exception to the
negativepatter which is prevailing ihothour pooledsample and splisample estimationmamely the positive
signfor the indigenous dumniyn regression§B) and (6B). Apotential explanatiofor thisis that indigenous
boys benefit from a double advantagempared to their nemdigenous coumtrparts First, they live
predominantly in rural areasvhich have been the target ofassive educational expansi¢®antibafiez,
Vernez, & Razquin, 2005; UNESCO, 2008econd,in indigenous families investemt in education is
concentrated on boysyith girls beingexpectedo perform household chores along traditional gender roles

(Rocha & Latapi, 2016; Saravi, Abrantes, & BerBlysquets, 2014)

We now turn to the analysis of municipal random effects. In Figure 1 above we illustrated how enrolment
rates vary across municipalities; clearly, this serifplistration does not take any correlates into accbant
municipality may have higher enrolment rates due to a richer educational environment, greater school
availability, etc. The analysis of municipal effects emerging from our estimations enatdegpsrt on the
differences in the probability of enrolment across municipalities which remain after all our explanatory
variables are controlled for. More precisely, consider that the right hand side of our econometric models ce

be si mpbtibfXjtebdwhaesr eb b X refers to the vector of e
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coef fi ci ean garebhww bonstaet terns. The former represents the celewvelintercept and the
latter is a parameter which is specific to municipgliiy othe words, in the calculations of their predicted
probabilities all/l i ndi vi gandaallisdividuals livifigen msiracipality seares h a
b. A positive (immiesa positwe()egative)lcantibutmm to the praligiof enrolment

due to living in municipality. Figuredp | ot o st feorb t he 2, 452 Mexi can mt
arranged on the horizontal axis simply on the basis of their municipality code. As can be seen, there is a
considerable spatialeterogeneity in the contribution to the probability of enrolment given by the municipal
random effect. We report the names of two municipalitiesach paneto give an exampeof how highly

different random effects can be found for municipalities withe same state.
[Figure 4 about hee]

In Figure5 we illustrate the spatial heterogeneity in the probability of enrolment by focusing on a
geographically restrictedase studyin this figure we plot predicted probabilities for three children of
primaryschool age who are identical in all respects other than the municipality they'livi¢hiese are
Guadalajara (the capital of the state of Jalisco) and two adjacent municipalities in the Guadalajara
Metropolitan Area, namely Zapopan and Tonala. In thig, w&ay difference in their predicted probability
curves is determined by unobserved factefated to the municipality children live.iVe plot probabilities
of enrolmentat differentvalues ofhousehold wealth, so that we can see what happens to mifsrbetween
municipalities at different points of the household wealth distributionatrspecAs can be seen in Figure 5
living in the capital or in Zapopan produces virtually no difference in the probability of being enrolled in
school; conversely,\ing in Tonala brings about a sizeable reduction in predicted probabilities. This
reduction is particularly noticeable for poorer households, while for wealthy anesfénences across

municipalities lessens.

[Figure 5 about here]
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5. Conclusions

Taking advantage of the large dataset provided by the extended section of the 2010 Mexican census, we
carried out an empirical analysis of the determinants of school enrolment. Our main explanatory variables
interestare wealth inequality and thedecational environment surrounding the child within and beyond the
householdIn line with the conceptual framework we have drawn on the basis of economic, sociologica
educational and psychological literaturest, resultgrovide robust evidence of wéalnequalityas a negative
predictor of school enrolment and of a positive role playedheyeducational environmen@ur work
contributes to the literature also Iyghlightng the mportance of accounting for how educational and
economic variables anatertwinedi both within and beyond the householdhe introduction of interaction
termsbetween economic and educational varialegsroves the ability obur models to fit the data, and
graphical analysis of interacted variablsows considerable hetegeneity in the predictive role of adult
education for households at different standards of livingast but not least, our evidence illustsatee
disparity in the probability of being enrolled in school across municipalities, shedding importaohlitiet

character of spatial inequalities in Mexico.

Our contribution raises important issues for researchers to take forward and offers valuable insights
policymakers. On the first count, natural extensions of our work would be to explore the reijagiaresfound
using datasets containing individual income, polytomous measures of educational outcomes (test scc
grades, etc.), or to focus on higher educatf@ealsohope our work encourages future research on educational
inequalities in particularwith the aimof disentangling contextual effects of economic inequality (impinging
on everyone in an unequal society) from those related to relative deprivation (affecting those lagging beh
more successful others). Our interest in the interaction betwemicipatlevel economic and educational
variables motivated our use of mean wealth, but abstracting from this specific issue a valuable perspective
be gained by adopting idiosyncratic indices of relative deprivétiable to differentiate the levef relative

deprivation experienced by individuals or households at different standards af living

On the second count, our work highlights at least threessfor policymakersThe first is that economic

disparities are detrimental to school enrolmehis suggests an educatibased motivation for supporting
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redistributive policies. At the same time, as recommended by Mayer (2010), these should be accompanie:
specific measures targeting directly those secionomic profiles for which access tdsoling is found to be
problematic and school dropout more likely; in this respect, our evidence points to households which |
economically deprived, singimother head® with numerous children, etSecondly, our work also
strengthens the idea that thenefits accruing from extending education emenulative across generations.
Increasing the | evel of educ ahatobtamorooi® shildret auyrésearch h i
indicates thaif average adult education within the househladdearound higkschool levethis mightenable
virtually 100% enrolment rate of children in primary school &geddition, enhancing the attainment of high
school level education for adults would yield increasing returns for the enrolment of pupislifl8 age
range for a wide proportion of households. A target of universal high school education for the new generati
may currently seem utopian, but it is a goal which Mexico, as an-updefte income country, OECD member
and net contributor to aumber of United Nations ageiers cannot but take serioush final issue for
policymakers to be aware of, and concerned with, is the disparity in the probability of being enrolled in sche
across municipalities. An effort should be made to tackle thecss of inequality in school enrolment
illustrated in this paper. Education cannot be a prize for the children who are lucky enough to pick the ric

ticket in the lottery for the municipality they live in, or for the parents they are born to.
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Table 1. Descriptive statistics

Observations  Mean / SD Minimum  Maximum
Proportion
DependenVariables

6-12 year old attendance 1,461,364 0.959 0.199 0 1
13-15 year old attendance 629,079 0.822 0.382 0 1
16-18 year old attendance 623,667 0.489 0.499 0 1

Individual Level Variables
Female 2,714,110 0.495 0.5 0 1
Age 2,714,110 12.011 3.737 6 18
Disability 2,714,110 0.018 0.134 0 1
Indigenous 2,714,110 0.211 0.408 0 1

Household Level Variables
Household wealth 1,327,350 5.704 2.343 0 11.616
Household Size 1,327,350 5.264 1.984 2 38
Female HH head 1,327,350 0.167 0.373 0 1
HH head age 1,327,350 44299 12.614 12 130
HH Max Ed(years ofschooling) 1,327,350 9.917 3,533 0 24
Social program beneficiary 1,327,350 0.223 0.416 0 1

Municipal Level Variables
Municipal Gini 2,452 0.170 0.050 0.041 0.378
Municipal Theil 2,452 0.050 0.028 0.006 0.227
Municipal Atkinson 2,452 0.052 0.028 0.004 0.230
Mean municipal wealth 2,452 5.350 1.547 1.665 9.205
Primary ratid 2,452 1.025 0.779 0.085 11.936
Secondary ratf 2,452 0.170 0.144 0.001 2.512
HighSchoolratic® 2,452 0.087 0.102 0.000 1.765
Schools per child 2,452 0.009 0.006 0.001 0.059
Municipality size 2,452 45,792 132,858 93 1,815,786
Municipal migration intensity index 2,452 2.700 2.311 0 14.360

Note: Data from INEGI, Consejo Nacional de Poblacién (CONAPO) and Sistema Municipal de Base de Dato
(SIMBAD, which is part of INEGI)The migration variable is an index for outward migration to the United State
(see endnote iv for further details)

a Ratioof the adult population having completed secondary and high schttwlse who have natespectively.
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Table 2. Determinants ofindividual school enrolment by age range- Multilevel logit models

6-12 Year Old 13-15 Year Old 16-18 Year Old
(1) (2) (3) (4) (5) (6)
GINI+MEAN+RATIO GINI+MEAN*RATIO GINI+MEAN+RATIO GINI+MEAN*RATIO GINI+MEAN+RATIO GINI+MEAN*RATIO
Raw AME Raw AME Raw AME Raw AME Raw AME Raw AME
HH Wealth 0.520** 0.008*** 0.519%+* 0.009*** 0.359*+* 0.022%** 0.357*** 0.022%++* 0.409*** 0.032%** 0.408*** 0.032+*+*
(0.006) (0.000) (0.006) (0.000) (0.007) (0.000) (0.007) (0.000) (0.007) (0.000) (0.007) (0.000)
HH Max Ed 0.365*** 0.007*** 0.363*** 0.007*** 0.416*** 0.037#*** 0.413** 0.037*** 0.504%** 0.069*** 0.501*** 0.069***
(0.003) (0.000) (0.003) (0.000) (0.004) (0.000) (0.004) (0.000) (0.004) (0.000) (0.004) (0.000)
HHWealth*HH Max Ed -0.037*** -0.036*** -0.020%** -0.020%** -0.022%* -0.022%*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Mun Gini -0.154 -0.005 -1.607*** -0.053*** -0.256 -0.030 -2.396%** -0.281%** 0.569* 0.104* -2.002%** -0.363***
(0.341) (0.011) (0.348) (0.012) (0.296) (0.035) (0.313) (0.037) (0.260) (0.047) (0.286) (0.052)
Mun Wealth -0.279%+* -0.009*** -0.272%+* -0.014*+* -0.291%+* -0.034*+* -0.314%+* -0.054*+* -0.232%+* -0.042++* -0.295%+* -0.080***
(0.014) (0.000) (0.013) (0.001) (0.012) (0.001) (0.012) (0.002) (0.010) (0.002) (0.010) (0.003)
Primary Ratio 0.198*** 0.006*** 1.500%** 0.023**+*
(0.022) (0.001) (0.103) (0.002)
MunWealth*Primary Ratio -0.162**
(0.013)
Secondary Ratio 1.770%** 0.207*** 8.792%** 0.492%**
(0.108) (0.013) (0.448) (0.022)
MunWealth*Secondary Ratio -0.892***
(0.055)
HighSchool Ratio 1.643** 0.299*** 12.150%*** 0.907***
(0.112) (0.020) (0.613) (0.039)
MunWealth*HighSchool -1.295%*
(0.074)
Female 0.025*** 0.001*** 0.025*** 0.001*** 0.003 0.000 0.003 0.000 0.048*** 0.009*** 0.048*** 0.009***
(0.009) (0.000) (0.009) (0.000) (0.007) (0.001) (0.007) (0.001) (0.006) (0.001) (0.006) (0.001)
Age 0.039*** 0.001*** 0.039*** 0.001*** -0.750%* -0.087*+* -0.749%+* -0.088**+* -0.664*+* -0.121%+* -0.664*+* -0.120%**
(0.002) (0.000) (0.002) (0.000) (0.005) (0.001) (0.005) (0.001) (0.004) (0.001) (0.004) (0.001)
Mental or Physical Disability -2.224%* -0.174%* -2.224%* -0.177%* -1.176%* -0.175%* -1.176** -0.175%* -0.435%* -0.078*** -0.434** -0.078***
(0.017) (0.003) (0.017) (0.003) (0.022) (0.004) (0.022) (0.004) (0.023) (0.004) (0.023) (0.004)
Indigenous -0.074*** -0.002*** -0.051** -0.002*** 0.024 0.003 0.043*** 0.005*** -0.003 -0.001 0.007 0.001
(0.019) (0.001) (0.019) (0.001) (0.016) (0.002) (0.016) (0.002) (0.014) (0.003) (0.014) (0.002)
Number of People in HH -0.110*** -0.004*** -0.109*** -0.004*** -0.102*** -0.012*** -0.102*** -0.012%* -0.114%* -0.021%* -0.114%* -0.021%**
(0.002) (0.000) (0.002) (0.000) (0.002) (0.000) (0.002) (0.000) (0.001) (0.000) (0.001) (0.000)
Female HH Head -0.322%** -0.011%** -0.323** -0.012*** -0.290*** -0.035*** -0.291*** -0.036*** -0.185** -0.034*** -0.186*** -0.034**
(0.013) (0.001) (0.013) (0.001) (0.010) (0.001) (0.010) (0.001) (0.008) (0.001) (0.008) (0.001)
HH Head Age -0.033*** -0.000*** -0.033*+* -0.000*** 0.014** -0.000*** 0.014%** -0.000%*** 0.092*** 0.003*** 0.093*** 0.003***
(0.002) (0.000) (0.002) (0.000) (0.002) (0.000) (0.002) (0.000) (0.001) (0.000) (0.001) (0.000)
HH Head Age Squared 2.20e-04 *** 2.18e-04 *** -1.72e-04*** -1.74e-04** -8.31e-04*** 8.31e-04***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Social Program 0.287*** 0.009*** 0.288*** 0.009*** 0.188*** 0.021*** 0.190*** 0.022%*+* 0.117%** 0.021*** 0.119%** 0.021***
(0.011) (0.000) (0.0112) (0.000) (0.009) (0.001) (0.009) (0.001) (0.008) (0.001) (0.008) (0.001)
Municipal Schools per Child 3.039 0.097 6.387*** 0.211%* 9.291*** 1.084*** 12.184%** 1.430%* 2.574 0.469 7.773%* 1.410%*
(2.216) (0.0712) (2.171) (0.072) (1.856) (0.217) (1.793) (0.211) (1.594) (0.290) (1.539) (0.279)
Municipality Size (Pop 1000s) -4.00e-07*+* -0.000*** -1.68e-07* -0.000* -3.53e-07*** -0.000*** -7.17e-08 -0.000 -2.57e-07*** -0.000*** -7.46e-08 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Municipal Migration Rate 0.044** 0.001** 0.059*** 0.002*+* -0.015** -0.002*** 0.001 0.000 -0.049%* -0.009*** -0.037** -0.007***
(0.006) (0.000) (0.005) (0.000) (0.005) (0.001) (0.004) (0.001) (0.004) (0.001) (0.004) (0.001)
Constant 2.071% 1.894%** 9.323*** 9.485%* 4.481%+* 4.983*+*
(0.126) (0.123) (0.132) (0.129) (0.120) (0.120)
Obs. 1,461,364 1,461,364 629,079 629,079 623,667 623,667



BIC 433,084 432,936 479,634 479,400 664,685 664,412
Level 2 SD 0.4348 0.4132 0.3903 0.3663 .03509 0.3244
LL -216,400 -216,319 -239,684 -239,560 -332,209 -332,066
LR test HO: Logit = Multilevel Logit:

Chp 6,509.74 5,641.16 6,891.64 5,873.84 7,488.14 6,333.04
p-value 0.000 0.000 0.000 0.000 0.000 0.000

Note: *, ** and *** denote significance af5, .01and .@1 level respectively
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Table 3. Robustness checkalternative measures of inequality

6-12 Year Old 13-15 Year Old 16-18 Year Old
(2T) (2A) (47) (4A) (6T) (6A)
Theil Atkinson Thell Atkinson Theil Atkinson
HH Wealth 0.519%** 0.519%** 0.357*** 0.357*** 0.408*** 0.408***
(0.006) (0.006) (0.007) (0.007) (0.007) (0.007)
HH Max Ed 0.362%** 0.362%** 0.413*** 0.413%** 0.501*** 0.501***
(0.003) (0.003) (0.004) (0.004) (0.004) (0.004)
HHWealth*HH Max Ed -0.036*** -0.036*** -0.020*** -0.020%** -0.022%** -0.022%**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Theil Index -2.687** -3.395%** -2.392%*
(0.535) (0.480) (0.438)
Atkinson Index -2.744%* -3.373%* -2.365%+*
(0.519) (0.468) (0.427)
Mun Wealth -0.270%** -0.266*** -0.300*** -0.296*** -0.276*** -0.273**
(0.013) (0.012) (0.011) (0.011) (0.010) (0.009)
Primary Ratio 1.461%** 1.480%**
(0.100) (0.100)
MunWealth*Primary Ratio -0.157*** -0.160***
(0.012) (0.012)
Secondary Ratio 8.325*** 8.454***
(0.428) (0.434)
MunWealth*Secondary Ratio -0.833*** -0.850***
(0.053) (0.053)
HighSchool Ratio 11.285*+* 11.405*+*
(0.581) (0.590)
MunWealth*HighSchool -1.190%** -1.205%**
(0.071) (0.072)
Female 0.025*** 0.025*** 0.003 0.003 0.048*** 0.048***
(0.009) (0.009) (0.007) (0.007) (0.006) (0.006)
Age 0.039*** 0.039*** -0.749** -0.749%+* -0.664*+* -0.664*+*
(0.002) (0.002) (0.005) (0.005) (0.004) (0.004)
Mental or Physical Disability -2.224%%* -2.224%%* -1.176%* -1.176%* -0.435%* -0.435%*
(0.017) (0.017) (0.022) (0.022) (0.023) (0.023)
Indigenous -0.048* -0.049%* 0.047*** 0.046*** 0.011 0.010
(0.019) (0.019) (0.016) (0.016) (0.014) (0.014)
Number of People in HH -0.109%** -0.109*** -0.102%** -0.102%** -0.124%* -0.124%*
(0.002) (0.002) (0.002) (0.002) (0.001) (0.001)
Female HH Head -0.323** -0.323%* -0.291%* -0.291 %+ -0.187** -0.187**
(0.013) (0.013) (0.010) (0.010) (0.008) (0.008)
HH Head Age -0.033*** -0.033*** 0.014*** 0.014** 0.093*** 0.093***
(0.002) (0.002) (0.002) (0.002) (0.001) (0.001)
HH Head Age Squared 2.18e-04*** 2.18e-04*** 1.74e-04%* 1.74e-04x** -8.31e-04*** -8.31e-04***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Social Program 0.288*** 0.288*** 0.190%** 0.190*** 0.119%** 0.119%**
(0.011) (0.011) (0.009) (0.009) (0.008) (0.008)
Municipal Schools per Child 6.921%** 7.199%** 12.452%** 12.713** 7.546%** T.T47%*
(2.185) (2.191) (1.806) (1.811) (1.553) (1.560)
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Municipality Size (Pop 1000s)

-1.61e-07*

-1.63e-07* -7.02e-08 -6.99e-08 -7.56e-08 -7.43e-08
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Municipal Migration Rate 0.058*** 0.059*** -0.001 -0.000 -0.038*** -0.038***
(0.005) (0.005) (0.004) (0.004) (0.004) (0.004)
Constant 1.748%** 1.731%** 9.198*** 9.170%** 4.685** 4.667**
(0.101) (0.098) (0.111) (0.109) (0.102) (0.100)
Obs. 1,461,364 1,461,364 629,079 629,079 623,667 623,667
BIC 432,932 432,929 479,408 479,406 664,431 664,430
Level 2 SD 0.4126 0.4122 0.3667 0.3666 0.3261 0.3260
LL -216,317 -216,316 -239,564 -239,563 -332,075 -332,075
LR test HO: Logit = Multilevel Logit:
Chi2 5,601.37 5,616.47 5,892.21 5,877.43 6,387.98 6,369.11
p-value 0.000 0.000 0.000 0.000 0.000 0.000

Note: *, ** and *** denote significance a5, .01and .@1 level, respectively.
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Table 4. Robustness check subsampes by gender and standard of \iing

Sample Split by Gender Sample Split by Wealth
6-12 Year Olds 13-15 Year Olds 16-18 Year Olds 6-12 Year Olds 13-15 Year Olds 16-18 Year Olds
(2G) (2B) (4G) (4B) (6G) (6B) (2P) (2R) (4P) (4R) (6P) (6R)
Female Male Female Male Female Male Poorer Richer Poorer Richer Poorer Richer
HH Wealth 0.525*** 0.516*** 0.357*** 0.364*** 0.457*** 0.359*** 0.574%** 0.526*** 0.270*** 0.609*** 0.163*** 0.818*** |
(0.009) (0.009) (0.010) (0.009) (0.009) (0.009) (0.0112) (0.028) (0.014) (0.025) (0.017) (0.019)
HH Max Ed 0.377*** 0.353*** 0.410*** 0.423*** 0.530*** 0.479*** 0.376*** 0.373*** 0.406*** 0.489*** 0.471*** 0.646***
(0.005) (0.005) (0.006) (0.006) (0.006) (0.005) (0.005) (0.018) (0.006) (0.018) (0.007) (0.013)
HHWealth*HH Max Ed -0.039*** -0.034*** -0.020%** -0.021*** -0.027**=* -0.017**=* -0.041%** -0.037*** -0.014*x=*=* -0.034**=* -0.007*** -0.045%**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002)
Mun Gini -1.515%*=* -1.613%** -2.145%** -2.379%** -1.806*** -2.051 *** -1.433%** -0.993 -2.195%** -2.780*** -2.169%** -2.529%**
(0.408) (0.383) (0.357) (0.359) (0.328) (0.324) (0.409) (0.618) (0.353) (0.527) (0.344) (0.386)
Mun Wealth -0.248*** -0.279%** -0.272%** -0.346%** -0.258*** -0.326*** -0.285%** -0.174%** -0.313*** -0.299*** -0.271%** -0.306%**
(0.016) (0.015) (0.014) (0.014) (0.012) (0.012) (0.016) (0.028) (0.014) (0.023) (0.012) (0.017)
Primary Ratio 1.578*** 1.459%** 1.712%* 1.056%**
(0.121) (0.113) (0.133) (0.139)
MunWealth*Primary Ratio -0.171%*=* -0.158%** -0.182*** -0.116%***
(0.015) (0.014) (0.017) (0.016)
Secondary Ratio 9.396*** 8.241%** 8.968*** 9.324***
(0.524) (0.516) (0.554) (0.626)
MunWealth*Secondary Ratio -0.947*** -0.837*** -0.900%** -0.967***
(0.065) (0.063) (0.075) (0.074)
HighSchool Ratio 12.046%** 11.865%** 13.592%** 11.568***
(0.693) (0.688) (0.835) (0.654)
MunWealth*HighSchool -1.296%** -1.246%** -1.490%** -1.246%**
(0.084) (0.083) (0.110) (0.078)
Female 0.015 0.062*** -0.082%** 0.186*** -0.019* 0.128%*=*
(0.010) (0.018) (0.009) (0.013) (0.008) (0.009)
Age 0.037*** 0.040*** -0.750%** -0.753*** -0.674%** -0.655%** 0.060*** -0.021%** -0.763*** -0.727%*=* -0.727%** -0.602%**
(0.003) (0.003) (0.007) (0.007) (0.006) (0.005) (0.003) (0.004) (0.006) (0.009) (0.005) (0.006)
Mental or Physical Disability -2.302%** -2.156%** -1.151%** -1.192%** -0.409%** -0.460%** -2.293*** -2.122%** -1.080%** -1.312%*= -0.315%** -0.542%**
(0.026) (0.023) (0.034) (0.030) (0.035) (0.032) (0.021) (0.028) (0.029) (0.035) (0.033) (0.033)
Indigenous -0.085*** 0.007 -0.027 0.160*** -0.108*** 0.141*** -0.046* -0.334*** 0.045*** -0.353*** -0.001 -0.404x**
(0.026) (0.025) (0.021) (0.022) (0.019) (0.019) (0.020) (0.078) (0.017) (0.051) (0.015) (0.034)
Number of People in HH -0.110%** -0.110%** -0.102%** -0.103*** -0.121 %% -0.116%** -0.116%** -0.095%** -0.089*** -0.135*** -0.083*** -0.164***
(0.003) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.004) (0.002) (0.003) (0.002) (0.002)
Female HH Head -0.259*** -0.386%** -0.231%** -0.352%** -0.128*** -0.254*** -0.370%** -0.257*** -0.285%** -0.296*** -0.159%** -0.200%**
(0.019) (0.017) (0.015) (0.014) (0.012) (0.012) (0.016) (0.022) (0.013) (0.017) (0.012) (0.011)
HH Head Age -0.027*** -0.038*** 0.032*** -0.005* 0.128*** 0.039*** -0.044*** 0.001 0.011*** 0.020%** 0.099*** 0.081***
(0.003) (0.003) (0.003) (0.003) (0.002) (0.002) (0.002) (0.004) (0.002) (0.004) (0.002) (0.002)
HH Head Age Squared 1.54e 2.5% -3.25e- 1.21e-05 -1.13e -3.46e- 3.00e -5.64e-05 -1.56e- -1.96e- -9.02e- -7.05e-
04*** 04*** 04*** 03*** 04*** 04*** 04*** 04*** 04*** 04***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Social Program 0.290*** 0.288*** 0.206*** 0.173*** 0.156*** 0.065*** 0.329*** 0.154*** 0.187*** 0.233*** 0.079*** 0.207***
(0.016) (0.016) (0.013) (0.013) (0.011) (0.011) (0.013) (0.030) (0.010) (0.020) (0.010) (0.014)
Municipal Schools per Child 6.433* 7.150%** 14.030%** 9.798*** 10.927*** 5.771%** 7.424%% 3.916 9.338*** 19.895%** 4,968*** 11.167***

30



(2.658) (2.495) (2.120) (2.093) (1.817) (1.787) (2.534) (3.473) (2.027) (2.686) (1.861) (1.875)
Municipality Size (Pop -2.29e-08 -3.53e-08 -2.11e-08 1.0le 2.07e08 4.10e-08 -2.21e -1.94e -1.52e-07* -7.08e-08 -1.14e-07 -8.62e-08*
1000s) Q7*** o7** Q7+
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Municipal Migration Rate 0.065*** 0.055*** 0.005 0.000 -0.028*** -0.046** 0.068*** 0.052*** 0.009* -0.007 -0.033*** -0.04 1%
(0.007) (0.006) (0.005) (0.005) (0.004) (0.004) (0.006) (0.008) (0.005) (0.006) (0.005) (0.004)
Constant 1.586*** 2.046%** 8.716*** 3.781*** 6.656*** 1.839%** 0.743* 9.901*** 7.385%** 6.317%** 1.788***
10.174%*
(0.151) (0.143) (0.163) (0.165) (0.153) (0.154) (0.143) (0.335) (0.151) (0.305) (0.157) (0.229)
Obs. 720,815 740,549 311,693 317,386 309,708 313,959 823,145 638,219 350,959 278,120 333,937 289,730
BIC 210,173 223,620 235,414 243,779 327,183 335,934 307,189 125,283 317,179 161,622 352,104 309,203
Level 2 SD 0.4353 0.4044 0.3752 0.3812 0.3379 0.3358 0.4727 0.3623 0.3962 0.3442 0.3656 0.2691
LL -104,952 -111,675 -117,580 -121,763 -163,465 -167,841 -153,452 -62,501 -158,456 -80,679 -175,919 -154,470
LR test HO: Logit = Multilevel Logit:
Chi2 2,656.74 2,177.31 2,684.24 2,670.96 2,954.72 2,972.02 5,022.85 546.68 4,426.07 1,044.60 4,244.26 1,571.12
p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Note: *, ** and *** denote significance a5, .01and .@1 level, respectively
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Figure 1. Municipal school enrolment rates and Gini coefficient
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Figure 2. Gini coefficient: Predicted probabilities and marginal effects
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Figures 3. Predicted probabilities —
education at different levels of wealth (household level)
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Figure 4. Scatter plot of municipal random effects
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Figure 5. Municipal random effects—a comparison of neighbouring municipalities
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i See, for example, Knack and Keef®997) Takata(2003) Uslaner and Brow(R2005) Elgar and Aitker{2011), de \fies,
Gosling and Pottgj2011) Loughnan et a2011) Neville (2012) Piff et al.(2012) Piff et al. Trautmann, van de Kuilen and
Zeckhause(2013)and Piff(2014)

i See PeuglR010) Reiter and Raghunath&2007) and Gutirrez, Carter and Drukke(2001)for technical discussions of the log
likelihood ratio test and Valentine/erdesTennant, and Bonsgl2015) and Vu, Lee and Muhajarin€013) for empirical
applications. Results from olog-likelihood ratio tests (Chi2 statistiesd the pvalues) can & found at the end of our regression

tables.

i Standard Principal Components Analysis (PCA) assumes that the variables are multivariate normal. Following Kolenikov and
Angeles (2009), we run PCA using polychoric correlations to better approximate the normality assumption and estimate the
amount of vaiation explained by the first component. Finally, it should be noted that financial assets are not included in our
measure of wealth because unavailable in the siirvessdo not expect this to have created a relevant bias in out use of wealth as

a predicor of school enrolment.

v The migration index used in the analysis is calculated by the Mexican National Population Council on the basis of thgepercent
of households that receive remittances, percentage of households with members in USA, percentessghaifla with visiting

members who live in the USA and percentage of households with returning members who lived in the USA between 2005 and 2

V' We remark that this interpretation of mean asset index relates to these specificinasdeksensively@lained by the body of
literature quoted above. The use of mean asset index as explanatory variable in an OLS model where the dependent variable is

municipal enrolment rates reveals (as expected) a positive and significant coeffreisualts availableipon request.

Vi The introduction of an interaction term in a logit model allows for heterogeneity in the shape (rather than only iridhg gfosit
the curve representing the conditional probability that the dependent variable equals 1 as a fuletiexptdéihatory variable of
interest; in other words, it allows this shape to differ at different levels of the interacted variablemeans that if a continuous
variable is interacted with a dummy variable, we will have two possible shapes for tld$ cume for each value of the dummy

variable; if two continuous variables are interacted then we would have many (virtually infinite) shapes.
Vi The analysis using age dummies is available upon request.

Vil For this analysis, continuous explanatory variahlesset to mean values and dummies are set to zero (therefore this child is

male, non indigenous, does not have any disability, etc.)
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